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DISSERTATION SECOND. 


PART I. 

tEES-S———S=SSS9=E=! 


In conformity to the plan which has been traced and executed with so much ability in 
the First Dissertation, I am now to present the reader with an historical skei^ of the 
principal discoveries made in Natural Philosophy, from the revival of letters dovm to the 
present time. In entering on this task, and on looking at the instructive but formidabie 
model already set before me, 1 should experience no small solicitude, did I not trust that 
the subject of which I am to speak, in order to be interesting, needs only to be treated 
with clearness and precision. These two requisites I will endeavour to keep steadily in 
view. 

In the order which I am to follow, I shall be guided solely by a regal’d to the subser¬ 
viency *of one science to the progress of another, and to the consequent priority of the 
former in the order of regular study. For this reason, the history of the pure Mathe¬ 
matics will l>e finst considered, as that science has been one of the two principal iustru- 

* > _ 

ments applied by the moderns to the advancement of natural knowledge. The other 

instremeut is Experience j and, therefore, the principles of the inductive method, or qf tlfe 
branch of Logic which teaches the application of experiment and observation to the inter¬ 
pretation of nature, must be the second object of inquiry j and in this article I shall give 
an account of Bacon’s Philosophy, as applied to Physical investigation. After these two 
sections, which may in some measure be considered as introductory, I am to treat of Na¬ 
ni ss. ir. PART I. A 
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tural Philosophy, iindei* the divisions of Mechanics, Astronomy, and Optics. Under the 
general denomination of Mechanics I include the Theory of Motion, Hjlapplied not only 
to solids, but to fluids, both incompressible and elastic. Optics I have placed after Astro¬ 
nomy, because the discoveries in Mechanics have much less affected the progress of the 
former of these sciences than of the latter. To these will succeed a sixth division, contain¬ 
ing the laws of the three unknown substances, if, indeed, they may be called substances, 
—Heat, Electricity, and Magnetism. These, though very different, agi'ee in some gene¬ 
ral character. They penneate all substances, though not with the same facility ; and, if 
other bodies had been formed in the same manner with them, the idea of impenetrability 
would never have been suggested to the mind, niey seem to receive motion, without 
taking any away from the body which communicates it; so that they can hardly be con¬ 
sidered as inert. Two of them, I leat and Electricity, are perceived by the sense of touch ; 
but the impression which they make does not convey an idea of resistance. The 
third IS nofi^rceived by touch ; and, therefore, all the thrge might be denominated im¬ 
palpable substances. If they have any gravity, it cannot be appreciated ; and, for these 
reasons, had it not too paradoxical an appearance, we might class them together as male- 
•rial; but incorporeal substances. We know, indeed, nothing of them but as powers, trans¬ 
ferable from one body to another; and it is in consequence of this last circumstance alone 
that they are entitled to the name of substances. 

Though the general design of this liJstorica} sketch extends from the revival of 
letters to the beginning of the nineteenth century, I shall, in the present Part, coniine 
myself entirely, as has been done in the first Discourse, to the period preceding the end 
of the seventeenth century, or, more precisely, to that preceding the invention of the flux¬ 
ionary calculus, and the discovery of the principle of gravitation one of the most remark- 
4ible epochas, without doubt, in the history of human knowledge. 


Section I. 

MATHEMATICS. 

I. Geometry. 

. The great inheritance of mathematical knowledge which the ancients bequeathed to po¬ 
sterity could not, on the revival of learning, be immediately taken possession of, nor could 

even its existence be discovered, but by degrees. Though the study of the Mathematics 
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had never been entirely abandoned, it had begn reduced to matters, of very simple and easy ^ 
comprehension, sRfeh as were merely subservient to practice. There had been men who 
could compute the area of a triangle, draw a meridian line, of even cmistnact a 8un<dial, in 
the worst of times; but between such skill, and the capacity to understand or the ta^te to 
relish, the demohstrations of Euclid, Apollonius, or Archimedes, there was a great inter¬ 
val, and many d^ffiaultics were to be overcome, for which much time, and mu^h subsidi- ? 
ary knowledge, were necessaiy. The repositories of the ancient treasures were to be open-, 
cd, and made accessible ; the knowledge of the languages was to be squired,^ ijie manu-. 
scripts were to be decyphered; and the dull of the grammarian and the critic were to p^- . 
cede, in a certain degree, that of the geometrician or the astronomer. . The obli^tions 
wh ich we have to those who undertook this, laborious and: irksome task, and who 
rescued the ancient books from the prisons to which ignotmice apd barbaiism had con¬ 
demned them, and fi'om the final destruction by which thley mi^ soon haVe b6en overtaken, 
are such as we can never sufficiently acknowledge; and^ indeed, we shaH never know even the 
names of many of the benefactors to whom our thanks are due. In the midst, of the wars, 
the confusion, and bloodshed, which overwhelmed Europe during the middle ages, the re- 
ilgious houses and monasteries afforded to the remains of ancient learning im asylum, which 
a salutary prejudice forced even the most lawless to respect; and the authors who have 
given the best account of the revival of letters, agree that it is in a great moatsirte to those 
establiiihmonts that we owe the safety of the books which have kept alive the scienrific .and' 
literary attainments of Greece and Rome. 

The study of the remains of antiquity gradually produced^ men of ta^e and intelligence, 
who were able to correct the faults of the manuscripts they copied, and to .explain the dif^ 
iiculties of tlic authors they translated. Such were Purbach, Regiomontanus, C^man- 
dine, Maurolycus, and many others. By their means, the writings, of Euclid, Archi- ' 
nicdes, Apollonius, Ptolemy, and Pappus, became known and accessible to men of 
science. Arabia contributed its share towards this great renovation, and from the language 
of that country was derived the knowledge of many Greek books, of the originals of which, 
some were not found till long afterwards, and others have never yet been discovered. 

In nothing, perhaps, is the inventive and elegant genius of the Greeks better exem¬ 
plified than in their geometry. The elementary truths of that science were eonnccted by 
Euclid into one great chain, beginning from the axioms, and extending to th^ properties 
of the five regular solids; the whole digested into such admirable order, and explained 
with such clearness and precision, that no similar work of superior excellence has appeared, 
even in the present advanced state of mathematical science. 
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Archimedes had assailed the more difficult problems of geometry, and by means of the 
method of Exhaustions, had demonstrated many curious and important theorems, with re¬ 
gard to the lengths and areas of curves, and the contents of solids. I'lie same great geo¬ 
meter had given a beginning to physico-mathematical science, by investigating several pro¬ 
positions, and resolving several problems in Mechanics and Hydrostatics. 

Apollonius had treated of the Conic Sections,—the Curves which, after the circle, are 
the most simple and hnportant in geometi'y ; and, by his elaborate, and profound re- 
searches, had laid the foundation of discoveries which were to illustrate very distant ages. 

Another great invention, the Geometrical Analysis, ascribed very generally to the Pla¬ 
tonic school, but most successfully cultivated by the geometer just named, is one of the 
most ingenious and beautiful contrivances in the mathematics. It is a method of discover¬ 
ing tmth by reasoning concerning things unknown, or propositions merely supposed, as if 
the one were given, or the other were really true. A quantity that is unknown, is only to 
be ffiund from the relations which it bears to quantities that are known. By reasoning on 
these lelations, we come at last to some one so simple, that the thing sought is thereby de¬ 
termined. By this analytical process, therefore, the thing required is diseovered, and wc 
are at the same time put in possession of an instrument by which new truths may be found 
out, and which, when skill in using it has been acquired by practice, may be applied to an 
unlimited extent. 

A similar process enables us to discover the demonstrations of propositions, supposed to 
be true, or, if not true, to discover that they arc false. 

This method, to the consideration of which we shall again Iiave an opportunity of re¬ 
turning, was perhaps the most valuable part of the ancient mathematics, inasmuch as a 
method of discovering truth is more valuable than the truths it has already discovered. 
Unfortunately, however, the fragments containing this precious remnant hatl suftered more 
from the injuries of time than almost any other. 

In the fifteenth century, Regiomontanus, alrea<ly mentioned, is the mathematician who 
holds the highest rank. To him we owe many translations and c ommentaries, together 
with several original and valuable works of his own. Trigonometry, which had never been 
known to the Greeks as a separate science, and which took that form in Arabia, advanced, 
in the hands of Regiomontanus, to a great degree of perfection, and approached very near 
to.tiie condition which it has attained at the present day. He also introduced the use of 
decimal fractions into arithmetic, fuid thereby gave to that scale its full extent, and to 
numerical computation the utmost degree of simplicity and enlargement which it seems 
capable of attaining. 
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This eminent man was cut off in the prime of life ; axi^ his tii^mely 4eathf says Mx 
Smith, amidst innumerable projects ,^for the advancement of ^once, is even at this day a 
matter of regret.' He was bulSed^iif 'the Pantheon jst Rome; and thp honoum paid to 
him at his death prove that science had now become a distinetkm winch the great were 

disposed to recognise. . ^. 

Werner, who lived in the end of this century, is the first among the modems who ap¬ 
pears* to have been acquainted with the geometrical analysis. «Hiis writings are ve^ 
rare, and I have never had an opportunity of^exaniining them* I here assert is 

on the authority of Montucla, whose judgment in this matter may be iiefaiy relied on, as 
he lias shown, by many iiistances, that he was well acquainted with the nature of the ana¬ 
lysis referred to. It is not a little remarkable that Werner should, have understood this . 
subject, when we find many eminent mathematicians, long afler his time, entirely unac¬ 
quainted with it, and continually expressing their astonisliment.how the aqpient geometers 
found out those simple and elegant constmetions and demonstnitions, of which they have 
given so many examples. In the days (d* Werner, there ^bs no ancient book known ex¬ 
cept the Data of Euclid, from which any information concerning the geoinetrical analysis 
could be collected ; and it is highly to his credit, that, without any other help, he should 
have come to the knowledge of a method not a little recondite in its principles, and among 
the finest inventions either of ancient or of modern science. Werner resolved, fay means 
of it, Archimedes's problem of cutting a sphere into two segments, Ivaving a given ratio 
to one another. He proposed also to translate, firom the Arabic, the work of Apollonius, 
entitled Sectio Rationis, rightly judging it to be an elementary work in that analysis, 
and to come next after the Data of Euclid. * - 

Benedetto, an Italian mathematician, appears also to have been very early acquainted 

4 

with the principles of the same ingenious method, as he published a book on the geome¬ 
trical analysis at Turin in 1585. 

Maurolycus of Messina flourished in the middle of the sixteenth century, and is justly 
regarded as the first geometer of that age. Beside furnishing matHH^eblo translations 
and commentaries, he wrote a treatise on the conic sections, which is l^nly esteemed. He 
endeavoured also to restore the fifth book of the conics of Apollonius, in which that geo¬ 
meter treated of the maxima and minima of the conic sections. His writings all indicate 


History of Astronomy, p. f)0. Regiomontanus was born in 1456, and died in 14d<>> 
Sec iMontucIu> Vol. 1. p. 5S1. 
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a man of clear conceptions, and of a strong understan4ing j though -he is taxed with hav> 
ing dealt in astrological prediction. 

In the early part of the seventeenth century, Cavalltri was particularly distinguished, 
and made an advance in the higher geometry, which occupies the middle place between 
the discoveries of Archimedes and those of Newton. 

For the purpose of determining the lengths and areas of curves, and the contents of 
solids contained within curve superficies, the ancients h^ invented a m^^thod, to which the 
name of Exhaustions has been given ; and in nothing, perhaps, have they more displayed 
their powers of mathematical invention. 

Whenever it, is required to measm-e the 8j>ace bounded by curve lines, the length of a 
curve, or the solid contained within a curve superficies, the investigation does not fall with¬ 
in the range of elementary geometry. Rectilineal figures are compared, on the principle 
of superposition, by help of the notion of equality which is derived from the coincidence 
of magnitudes both similar and equal. Two rectangles of equal bases and equal altitudes 
are held to be equal, because they can perfectly coincide. A I'cctangle and an oblique 
angled parallelogram, having equal bases and altitudes, are shown to be equal, because the 
same triangle, taken from the rectangle on one side, and added to it on the other, converts 
it into the parallelogram ; and thus two ms^iitudes which arc not similar, are shown to 
have equal areas. In like manner, if a triangle and a parallelogram have the same base 
and altitude, the triangle is shown to be half the parallelogram ; because, if to the triangle 
there be added miother, similar and equal to itself, but in the reverse position, the two to¬ 
gether will compose a parallelogram, having the same base and altitude %vith the given tri¬ 
angle. The same is true of the comparison of all other rectilineal figures ; and if tJ^ 
reasoning be carefully analyzed, it will always be found to be reducible to the primitive and 
original idc'ti of equality, derived from things that coincide or occupy the same space ; 
that is to say, the areas which are proved eciual are always such as, by the addition or 
subtraction of equal and similar parts, may be rendered capable of coinciding with one 
another. 

This principle, which is quite general with respect to rectilineal figures, must fail, when we 
would compare curvilineal and rectilineal spaces with one another, and make the latter serve 
as measures of the fonner, because no addition or subtraction of rectilineal figures can ever 
produce a figure which is curvilineal. It is possible, indeed, to combine curvilineal 
figures, so as io produce one that is rectilineal; but this principle is of very limited extent j 
it led to the quadrature of the lunulcc of Hippqcrates, but has hardly furnished any other 
i-osult which can be centered as valuable in science. 
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-In the difficulty to which geometers were thus 'redluced* it tuigib^ o^uiV that, by «|w:.. 
scribing a rectilineal figure within a curve, and circumscribing another round it, two limits 
could be ebtained, one greater and ^e-^ther less than the area required. It was also cvi- 
dent, that, by increasing the number and diminishing the sides of those figures, the two 
limits might be brought continually nearer to one another, and of cpiirse nearer to the cur¬ 
vilinear area, which was always intermediate between -them. ’, In prosecuting this sort of 
appro^timatiou, a result was at length found out, whicli must have occasion^ no less 
surprise than delight to the mathematician wild first encountered iti' The result I mean ' 
is, that, when the series of inscribed figures was coutkitiidly increased, by muhipiying the 
number of the sides, and diminishing ^eir size, there was an assignable rectUmc(A to r 
which they continually approached, so as to come nearer it^thau any difference that could 
be supposed. TJhe same limit would also be obseryed to belong to the circumscribed 
figures, and tliercfore it could be no other than the cucvilineal .a^ requited. 

It appears to have been to Archimedes that a truth of this sort first occurred, when he 
found that two-thirds of the rectangle, under the ordinatft and abscissa of a parabola, was a 
limit always greater than the inscribed rectilineal figure, and less than the circurascribedr 
In some other cmwes, a similar conclusion was found, and Archimedes contrived to show 
that it was impossible to suppose that the area of the curve could differ from the said limit, 
without admitting that the circumscribed figure might become less, or the insm'ibed'figure 
greater tlxan the curve itself. The method of Exhaustions, was the name givCn to the in¬ 
direct demonstrations thus formed. Though few things more ingenious than tliis method 
have been devised, and though nothing could be more conclusive than the demonstrations 
rgjyting from it, yet it laboured under two very considerable defects. In the first place, 
thyprocess by which the demonstration was obtoiued was long and difficult; and^ in the 
second place, it was indirect, giving no insight into the principle on which the investiga¬ 
tion was founded. Of consequence, it did not enable one to find out similar demonsti-a- 
tions, nor increase one’s power of making more discoveries of the same kind. It was a de¬ 
monstration purely synthetical, and required, as all indirect reasoning must do, tliat the 
conclusion should be known before the reasoning is begun. A mora compendious, and a 
more analytical method, was therefore much to be wished for, and was an improvement,ir 
which, at a moment when the field of mathematical science was enlarging so fast, seemed 
particularly to be required. 

Cavalleri, bom at Milan in the year 1598, is the person by whom this great improvement 
was made. The principle on which he p^eeded was, that areas may be considered as 
made up of an infinite number of parallel lines; solids of an. infinite number of parallel 
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planes; and even lines themselves, whether curve or straight, of an infinite number -of 
points. The cubature of a solid being thus reduced to the summation of a series of planes, 
and the quadrature of a curve to the summation of a series of ordinates, each of tlie investi¬ 
gations was reduced to something more simple. It added to this simplicity not a little, 
that the sums of series are often more easily found, when the number of terms is infinitely 
great, than when it is finite, and actually assigned. 

It appears that a tract on stereometry, written by Kepler, whose name will hereafter be 

often mentioned, first led Cavalleri to take this view of geometrical magnitudes. In that 

tract, which was published in 1615, the measurement of many softds was proposed, which 

had not before fallen under the consideration of mathematicians. Such, for example, was 

* 

that of the solids generated by the revolution of a curve, not about its axis, but about any 
line whatsoever. Solids of that kind, on account of their affinity with the figure of casks, 
and vessels actually employed for containing liquids, appeared to Kepler to offer both 
curious and useful subjects of investigation. There were no less tluin eighty-four such 
solids, which he proposed for the consideration of mathematicians. He was, however, himself 
unequal to the task of resolving any but a small number of the simplest of these problems. 
In those solutions, he wsis bohl enough to introduce into geometry, for the first time, the 
idea of infinitely great and infinitely small quantities, and by this apparent departure from 
the rigour of tho science, he rendered it in fact a most essential service. Kepler conceived 
a circle to be composed of an infinite number of triangles, having their common vertex In 
the centre of the circle, and their infinitely small bases in the circumference. It is to be 
remarked, that Galileo had also introduced the notiqn of infinitely small quantities, in his 
first dialogue, De Mcchanica, where he treats of a cylinder cut out of a h^misphejMg 
and he has done the same in treating of the acceleration of falling bodies. Cavalleri 
the friend and disciple of Galileo, but much more profound in the mathematics. In his 
hands the idea took a more regular and systematic form, and was explained in his work on 
indivisibles, published in 1635. 

The nde for summing an infinite series of terms in arithmetical progression had been 
long known, and the application of it to find the area of a triangle, according to tlie method 
of indivisibles, was a matter of no difficulty. The next step was, supposing a sei’ies of lines 
in arithmetical progression, an<l squares to be described on each of them, to find what ratio 
the sum of all these squares bears to the greatest square, taken as often as there arc terms 
in the progression. Cavjilleri showed, that when the number of terms is infinitely great, 
the first of these sUms is just one-third of the s^pond. This evidently led to the cubatme 
of many solids. 
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" Proceeding one step farther, he sought for the sum of the cubes of the same lines, and 
found it to be onc-fourth of t}>e greatest, taken^as often as there are terms ; and, continuing 
. this inv^tigation, he was able to asagn the sum of th^ nth powers of a series in arithmetical 
progression, supposing always the difference of the terms to be infinitely small, and their 
number to be infinitely great. The number of curious results obtained from these invest!* 
gations may be easily conceived. It gave, over geometrical problems of the higher class, 
the same power which the integral calculus, or the inverse method of fluxions does, in the 
case when the exponent of the variable quantity is an integer. The method of indivisibles, 
however, was not without difficulties, and could not but be liable to objectimi, with those 
accustomed to the rigorous exactness of the ancient geometry. In strictness, lines, how¬ 
ever multiplied, can never make an area, or any thing but a line ; nor can areas, however 
they may be added together, compose a solid, or any thing but an area. This is certainly 
true, and yet the conclusions of Cavalleri, deduced on a contrary supposition, are true also. 
This happened, because, though the suppositions that a certain series of lines, infinite in 
number, and contiguous to one another, may compose a certain area, and that another 
series may compose another area, are neither of them true ; yet is it strictly true, that the 
one of these areas must have to the other the same ratio which the sum of the one series of 
lines has to the sum of the other series. Thus, it is the ratios of the areas, and not the 
areas absolutely considered, which are determined by the reasonings of Cavalleri } and that 
this determination of their ratios is quite accurate, can very readily be demonstrated by the 
method of exhaustions. 

The method of indivisibles, from the gl*eat facility with which it could be managed, 
iumislied a most ready method of ascertaining the ratios of areas and solids to one ano¬ 
ther, and, therefore, scarcely seems to deserve the epithet which Newton himself be¬ 
stows upon it, of involving in its conceptions something harsh, (durum,') and not easy to 
be admitted. It was the doctrine of infinitely small quantities carried to the extreme, 
and gave at once the result of an infinite series of successive approximations. Nothing, 
perhaps, more ingenious, and certaiuiy nothing more happy,j^ver was contrived, than to 
arrive at the conclusion of all these approximations, without going through the apjiroxi- 
mations themselves. This is the purpose served by introducing into mathematics the con¬ 
sideration of quantities infinitely small in size, and infinitely great in number j ideas 
which, however iniiccurute they may seem, yet, when carefully and analogically reasoned 
upon, have never led into error. 

Geometry owes to Cavalleri, not only the general method just described, but many par¬ 
ticular theorems, wliicli that method was the instrument of discovering. Among these is 
DISS, 4. PART r. 
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the very remarkable proposition, that as Jour right angles, to the excess of the three angles 
(f any spherical triangle, above tu'o right angles, so is the supcTjicies oj' the hemisphere to 
the area of the triangle. At that time, however, science was advancing so fast^, and the 

human mind was evei-ywlicrc expanding itself with so much energy, that the same dis¬ 
covery was likely to be made by more individuals than one at the same time. It was 
not known in Italy in when this determination of the area of a spherical triangle 

was given by (’avalleri, that it had been published three years before Ij^y Albert Girard, a 
mathematician of the Low Countries, of whose inventive powers we shall soon have more 
occasion to speak. 

'riie (’ycloid afforded a number of problems, well calculated to exei'cise the proficients 
in the geometry of indivisibles, or of infinites. It is the curve described by a point in the 
cinnnuference of a circle, while the circle itself rolls in a straight line along a plane. It 
is not quite certain when this curve, so remarkable for its curious properties, and for the 
place which it occupies in the history of geometry, first drew the attention of mathemati¬ 
cians. In the year Galileo informed liLs friend Torricelli, that, forty yeai-s before 

that time, he had thought of this curve, on account of its shape, and the graceful form it 
would give to arches in architecture. The same philosopher had endeavoured to find the 
area of the cycloid ; but though he was one of those who first introduced the consideration 
of infinites into geometry, he was not expert enough in the use of that doctrine, to be 
able to resolve this problem. It is still more extraordinary, tliat the same problem proved 
too difficult for Cavalleri, though he certainly was in complete possession of the principles 
by which it was to be resolved. It is, however, not easy to determine whether it be to 
'rorricelli, the scholar of Cavalleri, and his successor in genius and talents, or to Uoberval, 
a French mathematician of the same period, and a man also of great originality and inven¬ 
tion, that science is indebted for the first quadrature of the cycloid, or the proof that its 
area is three times that of its generating circle. Both these mathematicians laid claim to 
it. The French and Italians each took the i>art of their own countryman ; and in their 
zeal have so perplexed the question, that it is hard to say on which side the truth is to be 
found. Torricelli, however, was a man of a mild, amiable, and candid disposition ; Ilo- 
bcrval of a temper irritable, violent, and envious ; so that, in as far as the testimony of 
the individuals themselves is concerned, there is no doubt wliich ought to preponde¬ 
rate. They had both the skill and talent which fitted them for this, or even for more 
difficult researches. 

The other properties of this curve, tliosc that respect its tangents, its length, its curva¬ 
ture, kc. exercised the ingeniuty, not only of the geometers just mentioned, but of Wren, 
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Wallis, Huygens, and, even after the invention of the integral calculus, of Newton, Leib¬ 
nitz, and Bernoulli. 

t lloberval also improved the method of quadmlurcs invented by Cavalleri, and extended 
liis solutions to the case, when the powers of the terms in the arithmetical progi’ession of 
which the sum was to be found were fractional; and Wallis added the case when they 
were negative. Fermat, who, in his inventive resources, as well as in the correctness of his 
mathematical taste^' yielded to none of his contemporaries, applied the consideration of 
infinitely smaH quantities to determine the maxima and minima of the ordinates of 
curves, as also their tangents. Barrow, somewhat later, did the same in England. After¬ 
wards the geometry of infinites fell into the hands of Leibnitz and Newton, and acquired 
that new character which marks so distinguished an era in the mathematical sciences. 


Q. Algebra. 

It was not from Greece alone that the light proceeded which dispelled the darkness of 
the middle ages; for, with the first dawn of that light, a mathematical science, of a name 
and character unknown to the geometers of antiquity, was received in Europe from Ara¬ 
bia. As early as the beginning of the thirteenth century, Leonardo, a merchant of Pisa, 
having made frequent visits to the E;ist, in the course of commercial adveuture, returned 
to Italy cnriclied by the traffic, and instructed by the science of those countries. He 
brought with him the knowledge of Algebra ; and a late writer quotes a manuscript of 
liis, bearing the date of 1205?, and another that of 15228. * Tlie importation of Algebra 
into Europe is thus caiTied back nearly 200 years farther than has generally been suppos¬ 
ed, for Leonardo has been represented as flourishing in the end of the fourteenth century, 
instead of the very beginning of the thirteenth. It appears by an extract from his manu¬ 
script, published by the above author, that his knowledge of Algebra extended as far as 
quadratic equations. The language was very imperfect, corresponding to the infancy of 
the science; the quantities and the operations being expressed in words, with the help on¬ 
ly of a few abbreviations. The rule for resolving quadratics by completing the squaiv, is 
demonstrated geometrically. 

Though Algebra was brought into Europe from Arabia, it is by no means ceilain that 


* He also was very skilful in the geometric analysis, and seems to have more thoroughly imbibed the spi-. 
fit of that ingenious invention than any of the moderns before Halley. 

® M. Cossali of Pisa, in a Tract on the Origin of Algebra, 1797. 
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this last is its native country. There is, indeed, reason to think that its invention milU 
be sought for much farther to the East, and probably not nearer than Indostan. We are 
assured by the Arabian writers, that Mahomet Ben Musa of Chorasan, distinguished foi^ 
his mathematical knowledge, travelled, about the year <)d9, into India, for the purpose of 
receiving farther instruction in the science which he cultivated. It is likewise certain, 
that some books, which have lately been brought from India into this country, treat of al« 
gebra in a manner that has every appearance of originality, or at least of being derived 
from no source with which we are at all acquainted. 

Befoi'e the time of Leonardo of Pisa, an imjwrtant acquisition, also from the East, had 
greatly improved the science of arithmetic. This was the use of the Arabic notation, and 
the contrivance of making the same character change its signification, according to a fixed 
rule, when it changed its position, being increased tenfold for evei'y place that it advanced 
towards the left. Tlie knowledge of this simple but refined artifice was learned from the 
Moors by Gerbert, a monk of the Low Countries, in the tenth century, and by him made 
known in Europe. Gerbert was afterwards Pope, by the name of Silvester the Second ; 
but from that high dignity derived much less glory than from having instructed his coun¬ 
trymen in the decimal notation. 

TJie writings of I^onardo, above mentioned, have remained in manuscript; and the 
first printed book in Algebra is that of Lucas de Burgo, a Franciscan, who, towards the 
end of the fifteenth century, travelled, like Leonardo, into the East, and was there in¬ 
structed in the principles of algebra. The characters employed in his work, as in those 
of Leonardo, are mere abbreviations of words. The letters p and m denote and vii- 
fiKS ; and the rule is laid down, that, in multiplication, into minus gives minuSy but 
minus into minus gives 2 >^us. Thus the first appearance of Algebra is merely that of a 
system of short-hand writing, or an abbreviation of common language, applied to the so¬ 
lution of arithmetical problems. It was a contrivance merely to save trouble; and yet to 
this contrivance we arc indebted for the most philosophical and refined art which men 
have yet employed for the expression of their thoughts. This scientific language, there¬ 
fore, like those in common use, has grown up slowly, from a very weak and imperfect 
state, till it has reached the condition in which it is now found. 

Tliough in all this the moderns received none of their information from the Greeks, 
yet a work in the Greek language, treating of arithmetical questions, in a manner that 
may be accounted algebraic, was discovered in the course of the next century, and given 
to the world, in ti Latin translation, by Xylander, in 15^5* This is the work of Diophan- 
his of Alexandria, who had composed thirteen books of Arithmetical Questions, and is sup- 
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ptned to have flourished about 150 years after the Christian era. The questions he re> 
solves are often of considerable difficulty; and a great deal of address is displayed in 
j$tating them, so as to bring out equations of such a form, os to involve only one power of 
the unknown quantity. The expression is that of common language, abbreviated and 
assisted by a few symbols. The investigations do not extend beyond quadratic equations ; 
they are, however, extremely ingenious, and prove the author to have been a man of talent, 
though the instrun)ent he worked with was weak and imperfect. 

The name of Cardan is famous in the history of 'Algebra. He was bom at Milan in 
1501, and was a man in whose character good and ill, strength and weakness, were mixed 
up in singular profusion. With great talents and industry, he was capricious, insincere, 
and vain-glorious to excess. Though a man of real science, he professed divination, and 
was such a believer in the influence of the stars, that he died tq accomplish an astrological 
prediction. He remains, accordingly, a melancholy proof, that there is no folly or weak¬ 
ness too great to be united to high intellectual attainments. 

Before his time very little advance had been made in the solution of any equations high¬ 
er than tlic second degree; except that, as wc are told, about the year 1508, Scipio 
Fcrrci, professor of mathematics at Bologna, had found out a rule for resolving one of the 
eases of cubic equations, whieh, however, he concealed, or communicated only to a few of 
his scholars. One of these, Florido, on the strength of the secret he possessed, agreeably 
to a practice then common among mathematicians, challenged Tartalca of Brescia, to con¬ 
tend with him in the solution of algebmc problems. Florido had at first the advantage; 
but Tartalea, being a man of ingenuity, soon discovered his rule, and also another much 
more general, in consequence of which, he came off at last victorious. By the report of this 
victory, the curiosity of Cardan was strongly excited; for, though he was himself much 
versed in the mathematics, he had not been able to discover a method of resolving equa¬ 
tions higher than the second degree. By the most earnest and importunate solicitation, 
he wrung from Tartalea the secret of his rules, but not till he had bound himself, by pro¬ 
mises and oaths, never to divulge them. Tartalea did not communicate the* demonstra¬ 
tions, which, however. Cardan soon found out, and extended, in a very ingenious and 
systematic manner, to all cubic equations whatsoever. Tlius possessed of an importiint 
discovery, which was at least in a great part his own, he soon forgot his promises to Tar¬ 
talca, and published the whole in 1545, not concealing, however, what he owed to the 
latter. Though a proceeding, so directly contrary to an express stipulation, cannot be 
defended, one does not much regret the disappointment of any man who would make a 
mystery of knowledge, or keep his discoveries a secret, for purposes merely selfish. 
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Thus was first published the rule which still bears the name of Cardan, and which,^ at 
this day, marks a point in the progress of algebraic investigation, which all the efforts of 
succeeding analysts have hai’diy been able to go beyond. As to the general dhetrine of’ 
equations, it appears that Cardan was acquainted both with the negative and positive roots, 
the fonner of which he called by the name of false roots. He also knew that the num¬ 
ber of positive, or, as he called them, true roots, is equal to the number of the changes of 
the signs of the terms; and that the coefficient of the second tenn is, the difference be¬ 
tween the sum of the true and the false roots. He also had perceived the difficulty of 
that case of cubic equations, which cannot be reduced to his own rule. He was not able 
to overcome the difficulty, but showed how, in all cases, an approximation to the roots 
might be obtained. 

There is the more merit in these discoveries, that the language of Algebra still rcmjiin- 
ed very imperfect, and consisted merely of abbreviations of words. Mathematicians were 
then in the practice of putting their rules into verse. Car-dan has given his a poetical 
dress, in which, as may be supposed, they arc very awkward and obscure j for whatever 
assistance in this way is given to the memory, must be entirely at the expcnce of the un¬ 
derstanding. It is, at the same time, a proof that the language of Algebra was very im¬ 
perfect. Nobody now thinks of translating an algebraic formula into verse; because, if 
one has acquired any familiarity with the language of the science, the formula will be 
more easily remembered than any thing- that can be substituted in its room. 

Italy was not the only country into which the algebraic analysis had by this time found 
its way i in Germany it had also made considerable progress, and Stiphelius, in a book 
of Algebra, published at Nuremberg in 1^14, employed the same numeral exponents of 
powers, both positive and negative, which we now use, as far jis integer numbers are con¬ 
cerned f but he did not carry the solution of e<juations farther than the second degree. 
He introduced the same characters for /)/ug and minus which are at present employed. 

Robert Recorde, an English mathematician, published about this time, or a few years 
later, the first English treatise on Algebra, and he there introduced the same sign of equa¬ 
lity which is now in use. 

The properties of algebraic equations were discovered, however, very slowly. Pelitarius, 
a French mathematician, in a treatise which bears the date of 1558, is the first who ob¬ 
served that the root of an etjuation is a divisor of the last term ; and he remarked also 
this curious property of numbers, that the sum of the cubes of the natural uimibers is the 
square of the sum of the numbers themselves. 

'Hie knowledge of the solution of cubic equations was still confined to Italy. Bombelli, 
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^Eiatliematiclan of that country, gave a regular treatise on Algebra, and considered, with 
very particular attention, the irreducible case of Cardan’s rule. He was the first who 
^made the*rcmark, that the problems belonging to that case can always be resolved by the 
trisection of an arch.‘ 

Vieta was a very leaincd man, and an excellent mathematician, remarkable both for in* 
dustry and invention. He was the first who employed letters to denote the known as well 
as the unknown qijantities, so that it was with him that the language of algebra first be> 
came capable of expressing general truths, and attained to that extension which has 
since rendered it such a powerful instrument of investigation. He haa also given new 
demonstrations of the rule for resolving cubic, and even biquadratic equations. He also 
discovered the relation between the roots of an equation of any degree, and the coefficients 
of its terms, though only in the case where none of the terms are wanting, and where all 
the roots are real or positive. It is, indeed, extremely curious to remark, how gradually 
the truths of this sort came in sight. This proposition belonged to a general truth, the 
greater part of which remained yet to be discovered. Vieta’s treatises were originally pub¬ 
lished about the year 1(>00, and were afterw’ards collected into one volume by Schooten, in 

In speaking of this illustrious man, Vieta, we must not omit his improvements in trigono¬ 
metry, and still less his treatise on angular sections, which was a most important applica¬ 
tion of Algebra to investigate the theorems, and resolve the problems of geometry. He 
also rcstoi’cd some of the books of Apollonius, in a manner highly creditable to his own 
ingenuity, but not perfectly in the taste of the Greek geometry ; because, though the con¬ 
structions ai'C elegant, the demonstrations are all synthetical. 

About the same period. Algebra became greatly indebted to Albert Girard, a Flemish 
mathematician, whose principal work, hwention Nouvelle en Algehrct was printed 


* A passage in Bonibelli’s book, relative to the Algebra of India, has become more interesting, from the 
information concerning the science of that country, which has reached Europe within the last twenty 
years, lie tells us, that he hud seen in the Vatican library, a manuscript of a certain Dic^hantus, a Greek 
autiior, wliicli he admired so much, that he had formed tlic design of translating it. He adds, that in this 
manuscript he had found tlie Indian authors often quoted ; from which it appeared, tlmt Algebra was known 
to the Indians before it wa.s known to the Arabians. Nothing, however, of all this is to be found in the 
work of Diophantus, which was published about three years after the time when BomboHi wrote. As it is, 
at the same time, impossible that he could be so much mistaken about a manuscript which he had {Mi'ti- 
cularly examined, this passage remains a mystery, which those w'ho are curious about the ancient history 
of science would be very glad to have unravelled. See Hutton’s History of Algebra. 
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in 1669 . This ingenious author perceive<l a greater extent, but not yet the wlWe of the 
truth, partially discovered by Vieta, viz. the successive' formation of the coefficients of an 
equation from the sum of the roots j the sum of their products taken two and two ; the 
same taken three and three, &c. whether the roots be positive or negative. He appeafs 
also to have been the first who understood the use of negative roots in the solution of geo¬ 
metrical problems, and is the author of the figurative expression, which gives to negative 
quantities the name of quantities less than nothing ; a phrase that has. been severely cen¬ 
sured by those who forget that there are correct ideas, which correct language can 
hardly be made to express. The same mathematician conceived the notion of imagi¬ 
nary roots, and showed that the number of the roots of an equation could not exceed 
the exponent of the highest power of the unknown quantity. lie was also in possession of 
the very refined and difficult rule, which forms the sums of the powers of the roots of an 
equation from the coefficients of its terms. This is the greatest list of discoveries which 
the history of any algebraist could yet furnish. 

The person next in order, as an inventor in Algebra, is Thomas Harriot, an English ma¬ 
thematician, whose book, j^rtis AnaU/tk(c Praais, was published after his death, in 
lOdl. This book contains the genesis of all equations, by the continued multiplication of 
simple equations ; that is to say, it explains the truth in its full extent, to which Vieta and 
Girard had been approximating. By Harriot also, the method of extracting the roots of 
equations was greatly improved; the smaller letters of the alphabet, instead of the capital 
letters employed by Vieta, were introduced ; and by this improvement, trifling, indeed, 
compared with the rest, the fmm and exterior of algebraic expression were brought nearer 
to those which are now in use. 

I have been the more careful to note very particularly the degrees by which the pro¬ 
perties of equations were thus unfolded, because I think it forms an instance hardly paral¬ 
leled in science, where a succession of able men, without going wrong, advanced, neverthe¬ 
less, so slowly in the discovery of a truth which, when known, does not seem to be of a very 
hidden and abstruse nature. Their slow progress iirosc from this, that they worked with 
an instrument, the use of w'hicli they did not fully comprehend, and employed a langiuigc 
which expressed more than they were prepared to understand j—a language which, under 
the notion, first of negative and then of imaginary quantities, seemed to involve such mys¬ 
teries as the accuracy of mathematical science must necessarily refuse to admit. 

The distinguished author of whom I have just been speaking was born at Oxford in 
1560. He was employed in the second expedition sent out by Sir Walter Ralegh to Vir- 
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sious, shall be always of the same raagiiitiidc. ‘ Descartes shows the locus, on this liyjio- 
thesis, to be always a conic section ; and he distinguishes the eases in whieli it is a circle, 
an ellipsis, a parabola, or a hyperbola. It was an instance of the most extensive ftivostiga-^ 
tion whieli had yet been undertalien in geometry', though, to render it a eomplcte sohv^ 
tion of the problem, mueh more detail was doubtless necessary. The investigation is ex-' 
tended to the eases where the liinction, which remains the same, is of three, lour, or live 
dimensions, and wlicrc the locns is a line of a higher order, thougli it may, in certain 
circumstances, become a conic section. The lines given in position may bo more than 
four, or than any given number ; and the lines drawn to them may cither he perpendi¬ 
culars, or liiK's making given angles with tlieui. The same analysis applies to nil ihc 
cases ^ and this problem, therefore, alforded an excellent example of the use of nlgcbra 
in the investigation of geometrical propositions, 'i'hc author takes notice of the unwilling¬ 
ness of the ancients to transfer the language of arithmetic into geometry, so tliat they were 
forced to have recourse to very circuitous methotls of expressing those relations of quan¬ 
tity in which powers heyond the third are introduced. Indeed, to deliver investigation 
from those modes of expression which involve tlie composition of ratios, and to suhstitnto 
in their room the multiplication of the numerical measures, is of itself a very great advan¬ 
tage, arising from the introduction of algebra into geometry. 

In this book also, an ingenious method of drawing tangents to curves is proposetl by 
Dcseartes, as following from his general prineijiles, and it is an invention with which he 
appears to have \>ecn particularly pleased. He says, “ Nee verebor ilieere ])roblcma lioe 
non modo eonim, (|ua‘ seio, utilissimum ct generalissimum esse, sed etiam eorum ijua' in 
geometria scire uiujuam desideraverim.” " 'I’lirs passage is not a little characteristic of 
Descartes, who was ''(*ry much disposed to think well of what he hail done himself’, and 
even to suppo>se that it could not easily he rcmlered moic perfect. The truth, however, 
is, tliat his method of drawing tangents is extremely operosc, and is one of those hasty 
views which, though ingenious and even profound, reijuirc to Ik’ vastly simplified, before 
they can bo reduced to practice. Fermat, the rival aiul sometimes the sujH'fior of Des¬ 
cartes, was far more fortunate with regard to this prohli'm, and his method of <lravving 
tangents to curves, is the same in ellcct that has been followed by all the geometers since 


^ It w'ill easify be p'-rcciMHl, iliat the ntinl fniiUun is not ci>iitiuni.(l in tfic original cnuiui.ition nC tin; 
pinlilein. It K a tvnii but lalci_v iutroclucril into matficinatical l.ii.giiuge, and uflbnls here, as on ni.in_\ otln'r 
ajoi'anluns. a more general and more conti- (•\j)ro.sNjon tliaii could be utbeiavise obtaiiu'd. 
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lii^ tiuu',—wliile that of Descartes, which could only be valued when the dther was un- 
kuowu, hais licen long since entirely abandoned. The remainder of the second hook is 
occupied* with the consideration of^ tlw curves, which have been called the ovals of Des¬ 
cartes, and with some investigations concerning the centres of lenses ; the whole indicat- 
''ing the hand of a great master, and deserving the most diligent study of those, who would 
become acquainted with this great enlargement of mathematical science. 

■'J'lle third book of the geometry treats of the construction of equations by geometric 
curves, and it also contains a new method of resolving biquadratic equations. 

Tlie leading principles of algebra were now unfolded, and the notation was brought, 
I’roin a lucre contrivance for abridging common language, to a system of symbolical writ¬ 
ing, a<luiiral)ly fitted to assist the mind in the exercise of thought. 

riie hap]>y idea, indeeil, of expressing quantity, and the operations on quantity, by conven¬ 
tional symbols, instead of representing the first by real magnitudes, and enunciating the second 
ill w tin Is, could not but make a great change on the nature of mathematical investigation. 
'I'iie language of mathematics, whatever maybe its form, must always consist of two parts; 
the one denoting tjuantities simply, and the other denoting the manner in wliich the quan¬ 
tities are coinbiiied, or the operations understood to be perfonned on them. Geometry 
ex})ross('s the first of these by real magnitudes, or by what may be called natural signs; a 
line by a line, an angle by an angle, an area by an area, &e. ; and it describes the latter 
bv words. Algebra, on the other hand, denotes both quantity, and the operations on 
quantity, by the same system of conventionid symbols. Thus, in the expression 
. 7 ^— au" = the letters a, . 7 ’, denote quantities, but the terms .r’, &c. de¬ 

note certain operations performed on those quantities, as well as the quantities themselves; 
.1' is the (plantity . 7 ’ raised to the cube; and a.r~ the same quantity x raised to the square, 
add then multiplied into u, ftc.; the combination, by addition or subtraction, being also 
j'xpn'saed by the signs -f- and —. 

Now, it is wlieii applied to tliis latter puiiiose that the algebraic language possesses 
Mucli exclusive (xcellcuco. The mere magnitudes themselves might be represented by 
figures,^ as in goouietry, as well as in any way whatever; but the operations they are 
to be subjected to, if described in vvords, must bo set before the mind slow ly, and in sue-, 
ex ssion, so that the iuqiresslon is weakened, and the clear apprehension rendered diflicult. 
In tin* algebraic expression, on the other hand, so much meaning is concentrated into a 
narroiv sjiace, and the impression made by all the parts is so simultaneous, that nothing 
can be more favourable to the cxcition of the reasoning pow’ers, to the continuance of their 
action, and their security against error. Another adxantagc resulting from the use of the 
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same notation, consists in the reduction of all the different relations among quantitie? to 
the simplest of those relations, that of equality, and the expression of it l)y ecjuatioii';. 
This gives a great faeilitv t»f generalization, and of comparing quantities with one another, 
A third ari.s(‘s from tlie substitution of the arithineticid operations of multiplication an < 
division, for the geomotricai method of the composition anti resolution of ratios. Of the 
first of tIu?so, the idea is st> clear, anti the work stj simple ; of the second, the idea is 
ctnnparatively so obscure, anti tiio process st» complex, tliat the substitution of the former 
for tlie latter ct)iild not but be accompanied with great advantage. I'liis is, indeed, what 
constitutes the great dilference in practice bctwceti the algebraic and the geometric nic- 
tluul of’tivjiting tjuaiitity. When the quantities are of a complex nature, so as to go be¬ 
yond wbat in algebra is called the third jH)\ver, the geometrical expression is so ciicuitoiis 
and involved, that it renders the reasoning most laborious and intricate. 'I’he great faci¬ 
lity t)f generali/ation in algebra, of tleduciiig one thing from another, and of mlaptin g tlu- 
analysis to every kind *»f research, whether the quantitu's be constant or variable, liiiile or 
infinite, depends on this principle more than any other. Few of the early algebraists 
seem to Inive been aware of these advantages. 

The use of the signs phis and minus has given rise to some disjnite. 'I'liese signs wevc' 
at first used the one to denote addition, the other subti’action, and for a long time were 
applied (o no other puqjose. lint as, in the multiplicalion of a quantity, consisting of parts 
connected by those signs, into another quantify similarly comj)osed, it tvas always found, and 
could be \mivcrsally demonstrated, that, in uniting the particular products of which the total 
was niad<* up, those of whiclt both the liictors had the sign minus before them, must be 
adtied into one sum with tliosc of’which all the fiictors liad the sign plus; wJ)i!o (hose 
of which one of the factors had the sign plus, and the other tlte sign minuSf must he sub¬ 
tracted from the same,—this general rule came to f)e more sim])Iy expressed by saying, that 
in multiplication like signs gave /)/«.?, and that unlike signs gave minus. 

Hence the signs plus and minus were considered, not as merely denoting the relation 
of one quantity to another placed before it, but, by a kiml oi' fiction^ they weie considered 
as denoting <{ualifles inherent in the quantities to the iiames of which tliey were prefixed. 
'Hiis fiction was t'oimd extremely useful, and it was evident that no error coidd arise from 
it. It was necessary to have a rule for determining the sign belonging to a product, from 
tlie signs of tin* factors composing that product, imlejiendcntly of every other considera¬ 
tion ; and this was precisely the purpose for which the above fiction was introduced. So 
necessary is this rule in the generalizations of algebra, that wo meet witli it in Hiojihantus, 
noUvithstanding the imperfection of the language he employed; for he states, that 
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into gives &c. The reduction, therefore, of the operations on quanti¬ 
ty to an arithmetical form, necessarily involves this use of the signs or ; that ' 

is, their application to denote sometliing like absolute qualities in the objects they colletl 
Vogcthcr. The attempts to free algebra from this use of the signs have of course liiiicd, and 
■^lust ever do so, if we would preserv'e to that science the extent and facility of its operations. 

Even the most scrupulous purist in mathematical iHiiguagc nmst admit, that no real error 
is ever introduced by employing the signs in this most abstract sense. If tlie etpiaiion 
./■'-t /?.?■* 4-r/j’ 4-r.—t), be said to have one positive ainl two negative roots, this is certainly 
as e.Kci'otionahle an application of the term neg(ith'c\ as any that can be }>ropo!sed ; yet, in 
reality, il means notliiiig hut this intelligible and simple truth, that .r* ‘</ r 4 /'-■ 

T c); or that the former of these quantities is produced by tiie nmltiplica- 
tion of the three binomial lUctors, a’—r/, + .i’4r. We might say the same nearly a- 

t(» imaginary roots ; they show that the .sim})le factors cannot be found, but that the ijua- 
tlratie f.u tovs may be found ; anti they also point out the means of tliseovering thenn 

'The ai)titu(le of these same signs to denote contrariety of jiosition among geomotrie 
magnitudes, makes the foregoing a})plication of them infinitely more extensive and more 
intlispensahle, 

I’lom the saint' source arises the great simplicity intniduccd into many of the theorems 
aiul rules of'the mathematical sciences, 'llius, tlie rule for finding the latitwlc of a place 
from the sim’s mi i idiaii altitude, if wo employ the signs and minus for indicating the 
position of the Min and «if the place relatively to the equator, is entmeiatod in one simple 
proposition, which ineltitles every case*, without any thing cither complex or ambiguous, 
nut if this is not done,—if the signs j)tHS and mows are not employed, there must be at 
least two rules, one when the sun and place arc on the same side of the equator, and 
another when they are on difierent sitles. Jn the more couijdieatotl calculations of spheri¬ 
cal trigouontetry, this holds still more rcmarkiibly. When one would accommodate such 
rules to thost* who are unacquaiiitetl with the use of the algt'bruic signs, tliey are jierhaps 
not to be exjuTssetl in less than four, or even six tliffcrent ])ropositions ; whereas, if the use 
tif these signs is sup|>osetl, the whole is comprehended in a single sentence. In such cases, 
it. is obvious that btith the memory and untlcrstandiug tlerlve great advantage from the use 
of the signs, anti juolit by a siinplilitation, which is tlie w'ork entirely of the algebraic 
langimgo, and cannot be imitated by any other. 

'riiat I niiglit not interrupt the view of improvements so closely connected with one 
another, 1 have passed over one of the tliscoveries, ^\hicli does the greatest honour to the 
seventeenth century, and which took ])late near the beginning of it. 
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As tlie accuracy ol' astronomical observation liatl been continually advancing, it A\a.s uc- 
cc.ssary that tlie correctness of trigonometrical calculation, and of course its dilliculty, 
slionld advance in the same proportion. The signs and tangents of angles could not be e\- 
pressed witi) siiilicicmt correctness witlmut decinjal fractions, extemling to five or six jdacc^j 
below unity, and when to tbrc'o such numbers a fourtli pro]»oj-tioual was to be fouTul, tlie 
work tif multi|)lication and division became extremely laborious. Accordingly, in the end 
of tlie sixU'cnth century, the time and labour eoiisumed in sueb calculations had bccoiiu.- 
excessive, and were felt jis extremely burdensome by the mathoniaticians and astronoiucj s 
all over Kurope. Napier of Merchiston, whose mind seems to have been pccu!iarl\ turn¬ 
ed to aritlnnefical researches, and who was also devoted to the stiuly of astronomy, h.td 
early sought for the means of relieving liimself and others from this dillieuli\. lie had 
viewed the subject in a variety of lights, and a mmiher of ingenious devices had oi-eiirred 
to him, by whicli the tcdiousiicss of arithmetical operations might, more or less completi-iy, 
be avoided. Jn the course of these attempts, he (I'd m»i fail to ol)servc, that ulu iunci- the 
tiunibei's to lie mulLiplied or divided were tmans of* a geometrical progiavs'-ioii, the product 
or the (piotient must also he a t(.*nu ol" that progression, and must oceup\ a place in it 
])ointed out by the places of llu.' given nmnhors, so that it miglil be found from mere iu- 
sp('ction, if the j*rogn*.ssion were far enough coutimu'd. If', fur instance, tlie third term 
of tlie progrot>siou were to he multiplied by the sev'cntlj, tite ]>roduct must he the tenth, 
and if the twelf'th wen; to he divided by the fourth, the (piotient must be the' I'iglith ; s,, 
that tfie multiplication and division of such terms was reibued to the addition and Militrac- 
tion of the numbers which indicated their places in the ]>rogressio.i. 

'J'his observation, or one v('ry similar to it, was made by Arcliinuah s, and ^\as (“nipio\e<l 
by that gr(.’at geometer to convey an idea of a nmnlicr too \a. t to be correctly expressed 
by the antlnnctleal notation of the Circcks. d'hus fiir, however, there wa.-. no diliii idt \, 
and the discovoiy might certainly Ivive lieen made liy men much' inferior either to Napier 
or Archimedes. hat remained t<i l e done, what Arciiime(fes ,iid m'f atliinpt, ami what. 
Napier completely performed, in\oKi(l two great diilicMltics. It is plain, that |fic rc.source 
of the geometrical jnogressiou was sidlicient, wlun tlie given iimnhcrs were terms of that 
jirogression ; fmt if they were not, it did not seem dial any advantage could bt' deri\ed 
from it. Napier, bowi'ver, perceived, and it was liy tio mean.s obvious, that .'ill numheris 
whatsoever might he inscrteil in the pjognssion, and lune their places assigned in it. Af¬ 
ter eoncciving the jio.ssihility of this, the next diflii'ully was, to discover tlie [iriueiple, and 
to execute tlie arithmetical process, by whieli tlu-M! places were to Ik- asceitained. it 
js ill th(.*se two points that the peeidi.ir nuiit of* liis invention consists 5 and at u period 
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v\!i{ ii iIr' natinc of series, aiul when every other resource of which he could avail himself 
were so little known, liis success argues a depth and oi'igiuality of thought which, I am 
]U‘r,'.uadcAl, have rarely been surpassed, 

^ I'he way in whieli he satisfied luinself that all numbers might be intercalated be* 
tween the terms of the given inogression, and by which he found tlie places they must oc- 
lauiy, was founded on a most ingenious supposition,—chat of two points describing two dif- 
fere’.d lines, (he one with a constatit velocity, and tlte other \vith a velocity always increas- 
itig in the* r.itio of the space the point liad already gone over ; iljc first of these would gene¬ 
rate magnitudes in aritlnuetic-al, and the sec-ond magnitudes in geometrical progression. It is 
plain, that all numbers whatsoever would lind tlieir jdaces among the magnitudes so gcnicrat- 
ed ; ami. indeed, t his view of the subject is as sin)j)le and profound as any which, after two hun¬ 
dred years, has yet jwvsonted itself to mathematicians. Tlic mode of deducing the results lias 
be t'll simplified i but it can liardly be said that tlie principle lias been more clearly developed. 

I neetl not oliserve, that tht' numbers whicli indicate tlie places of the terms of the geo¬ 
metrical jirogres'.ioii .ire calletl by Mapier the of those terms. 

X'arions .systems of logaj itlmis, it is evident, may be coastriiclet! according to the geo- 
melrical progres.sion assiniu'd ; and of these, that whicli was first contrived by Napier, 
though the simplest, and tlie fomidation of tlie rest, was not so convenient for the piirjmses 
of e.deulation, as one wliichsoou aftei’wards oc'Curred, both to him.seJf and hi.s friend Briggs, 
hy icliom the actual calcidulioM w.i,-; performed. 'J’he new' system of logarithms was an im- 
pro\ement, practically considered ; but in as far as it was eonneetod with the principle of' 
the iii\I'ljt ion, it is only of secondary consideration, 'fhe i.M’igiual tables liad been also somc- 
wliat embarrassed by too clo.se a eomioctioii lu'lvvemi tliem and trigonometry. The now 
tables were free from this inconveidenee. 

It is prohahle, however, that ilie greatest inventor in science was never able to do more 
(ban to acceler.ite the progress of discovery, and to anticipate wliat time, “tlie author of 
• luthois,*’ would liaM' gradually brought to light. Though logarithms had not been in¬ 
vented by Xapier, they would have been di.seovered in tlie progress of the algebraic .analysis, 
wlien the aritlnnetic of powers and exponents, both integral and fractional, came to be fully 
understood. '^riie i<lea of considering all numbers, as powers of one given number, would 
then have reaiiily occurred, and the doctrine of series would liave greatly facilitated the 
calculations which it was necessary to niulertake. Napier had none of these advanlage.s, 
•ind they were all sn])])lied by the resources of bis own mind, liuleed, as tliere iievci was 
any invention liir wliieh the state of knowledge had less pi’epared tlievvav, there never was 
any vvhere more merit fell to the sluire of the inventor. 
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llis gootl fortune, also, not less than his great sagacity, may be remarked. Had the 
invention of logaritlims been delayed to the end of the sevcnteentli century, it uould have 
come about without effort, and would not have conferred on the author the high-celebrity 
which Napier so .justly derives from it. In another respect he has also been fortunate, 
Many inventions have been eclipsed or ob.seured by new discoveries; or tliey have been so 
altered bv subse([uent improvements, that their original form can hardly be recognised, 
and, in some instances, has been entirely forgotten. This has almost always ha{)pcncd to 
the fliscovorics made at an early })eriod in tbe progress of science, and before their piinci- 
ples were fully uiitl)]ded. It has been quite otherwise with the invention of l(»garitlnns, 
wliicb came out of the hands of tbe author so perfect, that it has never received hut one 
material iinprovemcut, that whieh it derived, as has just been said, from (he ingenuity of 
his friend in eonjimetion with his own. .Subsetpicnt impro\cments in scienee, instead of 
oflering anything that eould supplant this invention, have only euhuged the circle to which 
its utility i-xtcndctl. lyOgaritlims have been applied to numberless ]»urposes, wliich were not 
thought of at the time of their lirst construction. Kveri the sagacity of their author did 
not sc-e the inunense fertility of the principle he had discoverc*d ; he ealculatcd his tables 
merely to facilitate aritlnmlical, and cliielly trigonometrical eomputation, and little imagin¬ 
ed that he was at the same time constructing a scale whereon to measure the <leiisity of 
the strata of the atmosj)here, and the heights of mountains ; that lie was actually conquiting 
the areas .and the lengths of innumerable curves, and was preparing for a calculus wbii-h was 
yet to be discovered, many of tbe most rebued and most viduable ol its resources. Of Na¬ 
pier, therefore, if of any man, it may safely be pronounced, that his name will never be eclip¬ 
sed by any one more conspicuous, or bis invention superseded by anything more valuable*. 

As a geometrieiaii, Napier has left behind him a noble monument in tbe two tri¬ 
gonometrical theorems, which are known by his name, and whicli appear first to have been 
communicated in writing to (avalleri, who has mentioned them with great eulogj. ' 
They are theorems not a little dillieult, and of mucli use, as being particularly adapted to 
logarithmic calculatimu 'J’hey were published in the Mirijivus Lo<:^ai illimorum^ 

at Edinburgh, in 1 ^) 11 *. ' 


'• VVallis, Ojjcra Math. 'J'uai. II. j». .S7a. 

■’ A of the ('uhou M/nji' fioin llic ui Jf-iiiul cilition, is gJvi-i> in the (lUi Volume of the gi-eat 

Vln uiur'i.s, ill wliii h 11 iron .Mu.'-ctv.s, with his usuuJ .ceul and intelligence, has enllei'tod and iilustiated everj- 
tiling of importance that luw li -en written on the subject of Jugurithiiw. iJee HcrijHvres Loginuhntki, 4lo. 
Vo». VI. p. AT*. 
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Section IT. 

i:\PKliJMENTAL INVESTIGATION’. 

In fills soclion I shall begin ^^ith a short view of the sfate of Pliysioal Knowledge before 
ihc isi{nuhictioii oflhe Ituliutive Method; I shall next endeavour to explain that metliod 
by an :inaly''is of the (h'<:;(}iunii ; and shall then iiujuire hoiv far the princijiles 

established in that work have actually contributed to the advanccinout of Natural I*hilo- 

S<)|)li\ . 

1. Avf ir.sr Ihusics. 

I'lioiigh tlie jihenoiuena ol the material world could not but early excite the curiosity o( 
uho, like Ui.in, reei'iw's his strongest impressions fj-om without, vet an accurate 
i!oe.ii ;!;!,(‘of tliose phenomena, and their laws, was not to he speedily ac(piire<l. 'The 
-oere evteiil and variet) of the objects were, iiideeil, aich obstacles to tb.at aeipiisitioH, as 
eoiilii not be siirmouutt'd Imt in tiie eonrse oi'many ages. Man cotdd not at tirsf pi'reeive 
from uli it. point be iinsst b(>gin bi'i int|i!irie':, in vvliat direction be must cany fbeni on, or 
!>v \\h.il iuh-' lir miol be guided. lie \'..is like a tr.ividler going forth to explore a vast 
mill uiikiiovvM wilderness, in uliith a iiniUitmle e,f great ami interesting tthjeels presented 
tlienv'elve, on eAei y sidi’, wliile there was no path fur him to f’olhnv, no rule to direct lii^ 
sutve-., and where tlie art of ohserving, ami the instruments of ohservation, tmist eriiially he 
ilu- work oi’his own iiuention. In tliese (ircuni'tances, the selection of the ohjects to be 
•aII.lied was the elll'U <jf iiisiiuet rather than tif reason, or of’ tlm pa.s.sions and enio- 
tious, more than oi the miderstandiiig. When ihltjgs new and unlike tho.se which occur- 
ii(l in the course of evi-ry daix’.s experience pjcsented theinselxes, tliey excited womler or 
• mpri .e, ami created an anxiety to diseoser .some priucijile which might connect them 
X'. iili the appear.im cs eoimminiy ohserveil. Ahoui the.se last, men felt no desire to be I'ar- 
llier iuliirmed ; luit wlu'ii tin* common order of tilings xxas violated, ami sometliing muv or 
singular was produeml, (hey began to examine into the fact, and attempted to iiupiire into 
the CMiise. Nobody sought to know xvliy a stone fell to the ground, xvhy smoke ascendeil, 
or xvhy the stars revolxed rmnid the earth. lint if a fiery meteor sliof aero.ss tiie In-aveiis, 
—if'the flames of a voleatm bi4rsl forth,—or if an eartlKpiukc shook the Ibimdalions <d'tlic 
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world, tenor ;uul niriosity uero both awakened ; ainl Avlieii tlie former eiootiMn Mii>- 
jided, the latter was sure to become activa*. Tlius, to trace a rt'.st-moi.mee lx tween the 
events Avith whieb tlie observer was most familiar, and tho.s«> to wine i> be was b'ss ,n ( iistom- 
ed, and wliieb bad excited bis wonder, Avas the liist oI)jecl of inquiry, and j)ro(iuc<>d tj.o 
first advances towards <^eueralii!ation and |)biloso|)by. ' 

’’riiis principle*, wliieb it were (*asy to truce, from tribes tin; most rude* and barbarous, fo 
n.itions the mo-t liij^bly refined, A\as wliat yielded the fir-.t attempts toward classilicatioii 
and :n’ran>^en)enl, and enabled man, out of individuals, subji, l to perjiUual ebamte, to foi in 
c'l'i taiu fixed ami pc'nuaneiit objects of know led fe,—tlie sj)<-eii"<, orders, and classes, 

into winch he has distributed tin se iinliA idual*-. ily this i Hint of mciMa! absii.ution, be 
hits eivated to himself a uew and intelb'ct ual world, free funn ihose elianm s and vieissi- 
tildes to wbieli all materia! things are tlestined. 'I'bis, too, is a Avork not jiecniiar to tlie 
pbil(>so])lior, but, in a certain degree, is performed by every man who eomjiar^ s i,iic 
with aimlber, ami who employs ll.»* term., o!'ordinary language. 

Another great braiicli of knowledge is occupied, not almul <l:e snere arreugcinc'iit .-ml 
classification of objects, but about event.', or ebauge.*., the l.ius wbiib fbo.t cliang. ^ (>b>..r\e, 
and the cause's by AAbieb they are produced. In a si lein c, wliieb liA'aied ol’ e\entN .imj of 
change, the natures and properties of motion came .»f csmisc te. !u studini, .md lb-' amieiit. 
philosophers naturally I'lioiigb began their inqiiini v with tlic definiiionol motion, or the 
determination oftbat in wbieb it eimsi.st.s. Aristotle’-, delinit ion is highly cb.nav rerisi u ,i! of 
the A’-agueness and obscurity of bis physical speculation... lie calls motion “ llu- .u t of ;t 
being in power, as far as in power,”—words to Avbieb ii is imjios'ihlc liiat any disiimt iilta 
can e\cr have fii-cii annexed. 

'Idle truth 'i<, bowi ver, that llu* best ilelinilion of motion can be of very litth srrvice iti 
physics. I'.piciirus defined it. to be the “ eliange of place,” wlmli is, mi doubt, tin- sim¬ 
plest ami be.st delinition that can be given ; but it must, at the same time, be eoni'css,.<|, 
tliat neither lu- nor the modi'i'iis who have retaint'd ids tlefioiiion, have th-rivt'd the least 
adv.intage from it in their .subsequent researehe.s. 'I hc gropt-rl ies, or, as tlic\ are ealletl, f lu* 
laws oi‘ motion, t'annot be ileriAetl from mi'i> tlefndtion > they mu.t oc •aiug-lit for in e.\- 


* La miiruviglia 
Dell 'igiioran/.a e f-i ligliu, 
K lie! saj-ere 
La mad!-*', 
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i aiKl ob^orvalioa, arul are not to be f'oinul u itliout a dilifjCMit eomparlson, and seru- 
j>ul<)u^ t Niiminalion of buds. Ofsiiclj an examination, neither Aristotle, nor any other of 
^ the ancients, e\er eoneeived tlie nceessitv. and hence those laws remained quite unknown 
t.u<ni;;'hon( all anti<inity. 

When t!ie laws of motion were unknown, the otlier parts of natural philosophy coidd 
inahe no «>real advanees. Instead ol eoneeivino- that there resides in bodij a natural and 
lufnef.'a! tendency to persevc've in the same state, wlndlier of j-esf, or ol'motion, they believ- 
('ll that lerieslrial bodies tended ;/c'//// (/////either to fall to tin* ^n'onnd, or to aseend from it, 
till iliey alfained tlu'ir own jilaee ; lait that, it'they wen-e inqu lled by an oblique I’oree, then 
llieir motion beeaine imnutaval m iioli-nt, and tended eoutinuallv to deeay. W'itli the 
heacctily Ixalies, a<;ain, the natural motion was eiienlar and iini(<>nn, eternal in its course, 
but pej pel iiaiiy vaiyiii^- in its dii i-el i(*n. 'rini:-, by the distinct ion between natural and 
vinh-nt inoliou amnM<»- tin bodies of the earth, and tiu'; di'-tinetion between what we may 
{■all I ho laws of motion in terrestrial and colesti;:! bodies, the ancients threw into all their 
ic I'ouin^s n))on (his fnndanu ntal snhjeet a I'onfusion and }»erple\ity, from whide their 
j>!nlos»ipI»\ never vNas delicc-ied. 

'riiero aas, bowevc’, oiu' part of physical ktiow ledp:(' in which their endeavours were al- 
5< ndi d with mnei» belter smec ss, ami in wliieh they made important discoveries. This 
n i’i in the brain!) ot ^le(ballie^, whic'b treats ol’ the action of lorces in t’tjififihrid, and 
jtiodne iM '; uio nioii.iii lint rest ; — a :aibjee(, which may la* understootl, tliou^h the law's of 
inol loi) aie (Oikmo^n. 

Tin' Inwriter oii tiiis snlijec f is Architnedes. lie Ireatecl of the lever, atid of the centre 
wt’o." dv, a)id la's .siuiwn that fiicn.' will be an e(|uilibri(irn lu'fwecn two hea\y bodies eoitnect- 
td I'v :m :ni!c \ible )o;l or levv-r, when the poittl in which flic lever is supported is so pl:u;ed 
bel•'^^n ilie liodic'., t!;at ibcir distances I’rom it are inversely as their weii^hls. (insat in- 
. unit) Is ilisplaya! in this dc nionstrtit'on ; and it is remarktthle, fJiat the author borrows 
eo jM’im ij)lc I'loin c \perime-n*. I'M) e-vl:tb!isji<'s his ia)iK Iitsion c-nfirely J>y retisonin^ a priori, 
lie as-iunes, indeed, that iMjna! bodies, at tIu' ends ol' the ecptal anns of’ a levi'r, will l>a- 
iami out enetlu) and :d .o, (hat a cylimlcT, or ptirallelopipial of homogeneous mairer. 
Will bi- btiliuued abtitil its eentre ol' magnilncle, 'I hese, howe\er, are not inlerencjes from 
eypi tuaua; ; they are, properly speaking, conclusions dcalncaal from the principle of (he 
M^//ix7t nl ri o'iot!. 

j'ltc' same gi’cat geometer gave a heginning to the scienc e of llydrostatic's, and discover¬ 
ed the Jaw winch determines the loss of weight susUuuecl by a body on being immersed iti 
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water, or in any other fluid. His demonstration rests on a principle, which he lays down 
as a postnlatum, that, in water, the parts which are less pressed arc always rea<ly to yield 
in any <lirectiun to those that are inoi’c jnessed, and from this, hy the application-ot’mathc- 
inati<'al reasonin*^, tlie whole tlieory of tloatin^ bodies is derived, 'riie above is the san|/C* 
principle on which the modern writers on hytlroslatics proceed ; they give it not as a pos- 
tulatnm, but as const ituting tlie definition of a iJuul. 

Archiiue<les, tlierefore, is the person who first made tlio application of niatheniatics to 
natural philosophy. No individual, perhaps, ever laid the fouiidatioii ol' more great disco¬ 
veries than tl^at geometer, of whom Wallis lias said with so imicli truth, “ \'ir stupeud;e 
siigacitatis, qui prima 1‘undamenta posuit inventiojuim fere oinjiiiiin in tpiihus promovenclis 
ivtas nosti’a gloriaUir." 

The mechanical inquij-ies, begun by the geometer of Syracuse, were extended by Ctesi- 
bius and Hero ; by Anthemius of Tndle.s ; and, lastly, by J*appiis Alexandrinus. ( tesi- 
l)ius and Hero were the first who atialy/ed ineclianical engines, reducing tliem all to coni, 
hinations of‘five simple ineclianical contrivances, to which they gave the name of j.., v-r, or 
Powers, the same which they retain at the present moment. 

luveii in uiechiinics, however, the success of tliese investigations was limited ; and fiiiled 
in those cases where the resolution of forces is necessary, tliat principle ficing then entire¬ 
ly unknown. Hence the force necessary to sustain a body on an inclined plane, is incor¬ 
rectly detennined by l*a[)pus, ami sci-vcs to mark a point to which the mechanical theories 
of’ antiquity did not extend. 

In anothei- department of physical knowledge, Astronomy, tlie endeavours of the an¬ 
cients were also accompanied with success. 1 do not here speak of their astronomical flie- 
ones, which were, indceil, very defective, hut cf tlieir discovery of tlie ajiparent motions of 
the heavenly bodies, from the ol)servuti<j|ns begun by llippavclius, and continued by l\ole- 
my. Ill this their success was great ; and wliile the cartli was supposed to be at rest, and 
while the instrumeiils of observation had hut a very limited degrc'c of accuracy, a nearer 
approach to the truth was probably not within the jiowi r of human ingenuity. Mathema¬ 
tical reasoning was very skilfully applied, and no men wliatevei’, in the same circumstances, 
arc likely to have pi-rfonneil more tlian the antient astnniomers. Tlicy succeeded, be¬ 
cause they were ohst'rvi'vs, ami examineil carefully tlie motions wliich they treated of. 'fhe 
pliilosopliers, again, who studied the motion of terrestrial bodies, cither did not observe at 
all, or observcil so slightly, that they could obtain no accurate knowledge, and in general 
they knew just enougli of the facts to he misled by them. 
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"flic opposite ways which the ancients thus took to study the Heavens and the Earth, 
observin'*- the one, and dreaming, as one may say, over the other, tliough a striking incoii- 
sisLein y, is not diHicult to be explained, 

' \o inronnation at all could be obtained in astronomy, without regular and assiduous ob- 
.•vrvation, and without instruments capable of measuring angles, and of measuring time, 
eillier directly or indirectly. The steadiness and regidarity of the celestial motions seem¬ 
ed to'invite the most scrupulous attention. On the other hand, as terrestrial objects were 
always at hand, anil spontaneously falling under men’s view, it seemed unnecessary to take 
much trouble to become acipuiintcd with them, and ns for aj)plyiug measures, their irregu¬ 
larity appeared to render every idea of such proceeding nugatory. The Aristotelian phi¬ 
losophy particularly favoured this jnejudieo, by representing the earth, and all things on 
its sni l'aee, as full of irregularity and confusion, while the principles of heat and cold, dry¬ 


ness and moisture, were in a slate of jierpetual warfare. 


The unfortunate division of mo¬ 


tion into natural and violent, and the ilistinction, still more unfortunate, between the pro- 


jx'ities ()/' motion and of body, in tlie heavens and on the earth, prevented all intercourse 
b'tweeu the astronomer and the naturalist, and all transferenee of“ the maxims of the one to 


the speeulalions of the other. 

'I’luuigh, on account of this inattention to experiment, nothing like the tine system of 
uaiiiral philosojdiy was known to the ancients, there are, nevertheless, to hr found in their 
writings many hrilliabt concejuions, several fortunate conjectures, and gleams of the light 
nliieh was afterwards to be so generally diffused. 

Anaxagoras and l-'anjiedoeles, for example, taught that the moon shines by light borrow¬ 
ed liom the sun, and wi-re led to that opinion, not only from the jihases of the moon, hut 
iVoni its light being weak, and nnaeeompanied by heat. 'I'bat it was a habitable body, 
like file earth, appi-ars to be a iloetrine as ohl as Orpheus ; some lines, ascribed to that 
P'jct, representing the moon as an earth, with mountains and cities on its surface. 

Democritus supposed the spots on the fnce of the moon to arise from the inenuulities of 
the surface, and from the shadows of the more elevated parts projected on the plains. Every 
one knows how eonformahle this is to tlie discoveries made hy the telescope. 

riutarch considers the velocity oi' the moon’s motion as the cause which prevents that 
body tVoiU falling to the earth, just as the motion of a stone in a sling prevents it from 
(idling to the ground. 'Die comparison is, in a certain degree, just, and clearly implies 
the notion of eentrifiigal force ; and gravity may also be considered as pointed at (in- the 
eause winch gives the moon a tendency to the earth. Here, therefore, a Ibiindatioii was 



a£COK» DISSERTATION. 


laid for the true philosophy of the celestial motions ; but it was laid without cHcct. It was 
merely the conjecture of an ingenious mind, wandering through the regions ol' possibility, 
guided by no evidence, and having no principle which could give stability to its- opinions. 
Democritus, and the authors of that physical system which Lucretius has so beautil’ully il¬ 
lustrated, were still more hn-tunate in some oi' tlieir conjectures. Tliey taugl'.t tliut the 
Milky Way is the light of a great number of small stars, very close to one atiother ; a luag- 
nih’eent eonceptiou, w]»ich the latest improvements of the telescope ha\e fully veVilied. 
Yet, as if to convince us that they derived this knowledge frojn no pure or certain 
source, the same ])hilosophers maintained, that tlie sun and the moon are bodies no larger 
than tlu>y a])pear to us to be. 

Very just notiotjs concerning comets were ('iitertaiiied by some of i!ie aucieni.s. 'The 
Chaldeans considered those- boelies as belonging to the - in'e order willi rise planets ; atnl 
this was also the opinion of Anaxagoras, Pythagoras, muI Di-moei 'Mi' I lu- rt-mark ot' S^-- 
iieca on this subject is truly pliilosopltical, and cual.nns a prediclio;i > :i-cli Ins bee?i fullv 
accomjdished : *• U'hy elo u c s'onder that comets, -.vliif-h are >t» ; n -i • pr' faeK' In the 
world, observe laws wiiiih t<> os are yet unknown, and that tite hi-.-^iu. ■.;- m-.i end ei’ mo- 
tionf, s«) seldom obsei ved, »e not yet fully understoorl ?”—/ ■.'r’-n, iji/o /.'/<( t/inr 

nunc lalcnl, in lucem cJira/iut^ vt lon^ionin avi <li/i^cnl,\i <!>• ,t,.i nttinni-iii laulvnun 
(elitii una non yenicl iempust quo poslcri )to.sln t(,m aper/'t no< nrscisst tn 'n Lit- 

lur. • 

It was, however, often the fate of such truths to give v.-iv to error. 'The eaaiu-ts. 
which these ancient philosophers had ranked so justly with she >!:ii , "(-re degrad<?d hv 
Aristotle into meteors floating in the t-aith’s atsnosphere j and ?lu-> v'..i tfi,- opinion cost- 
corning them which ultimately ps‘evaile<i. 

But, notwithstanding the above, ami a ‘♦•vv oilier s))lcndid conceptions which >liine 
through the obscurity of the ancient physics, the s'stein, take:* on tin: ulioie, was full of 
error and inconsistency, 'iruth and falsehood met ahno'.t mi rems of e<jua.lity ; the for¬ 
mer scparateil from its root, e.xperieuce, found no prefen. i.ci* abovt: flio hnfer j to the lat¬ 
ter, in fact, it was generally forced to give way, ami tin <!oi:iniio! of esror vvas tinalJy es¬ 
tablished. 

One ought to listen, therefore, with caution to the encomiinns sometime.- bestowed on 
the philosophy of those early ages. Jf these encomiums respected oaly the talents, the 
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jSferiius, the taste of the great masters of antiquity, wc would subscribe to them witliout 
any apprehension of going beyond the truth. But if they extend to the methods of phi- 
losoplii/ifig, and the discoveries actually wc must be excused for entering our dissent, 
and excliangiiig the language of panegyric for that of apology. The infancy of science 
<6uld not be tlio time when its'attaimnents were the highest; and, before wc suffer our- 
selves to be guided by the veneration of antiquity, we ought to consider in what real aiiti- 
<juity consists. With regard to the progress of knowledge and improvement, wc are 
more aneient than those who went before us.”' The human race has now more experi¬ 
ence than in the generations that are past, and of course may be expected to have made 
liiglier attainments in science and philosophy. Compared with natural philosopliy, as it 
now (‘xisis, the aiuient jdiysics are rude and imperfect. Tlic speculations contained in 
tliom ate vague ami imsafisfaetory, and of little value, btit as they elucidate the history of 
tlte errors a:til illusions to which the humau mind is subject. Science was not merely sta- 
tioiiitry, bill (ilteii retrograde ; the earliest opinions were frequently the best; and the rea- 
•^ouiiigs of Democritus and Anaxagoras were in many instances more solid than those of 
Plain and Aristotle. Mstreme credulity disgraced the sj)eculatious of men who, however 
ingenious, were little acquainted with the laws of nature, and imjtrovided with the great 
criterion hy which the evidenee of testimony can alone be examincfl. ddiough observations 
were sometimes made, tixperitiK'nls were never instituted ; and philosophers, who w'erc 
liitie attentive to tlie fiiets which spontaneously offered, did not seek to increase their num- 
hcr hy artilici.il combinations. Ivvperience, in those ages, was a light which darted a few 
tremnlons and uneertain rays on some small portions of the field of science, but men had 
not acquired tlie power over tliat light which now enables thetn to concentrate its beams, 
and to fix them steadily on whatever object they wish to examine. This power is w'hat dis¬ 
tinguishes the modern physics, and is the cause why later philosophers, without being 
more ingenious than their itredeeessors, liave been infinitely more successful in the study 
of nature. 


2. Novrj.-\i OiiCANUM. 

The defects which liave been ascrihetl to the ancient physics were not likely to be correct¬ 
ed in the course of the middle tiges. It is true, that, during those ages, a s<dence of pure 
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experlihent had made iii4>ppeairaDce m the world, and might hkve been expected to reme¬ 
dy the greatest of these defects, by turning tl»e attention of phwii^phers to experience anti 
obtervation. This effect, however, was far from being immedlite^y produced j'and none 
w’ho professed to be in search of truth ever wandered over the i'^ions of fancy, in paths 
more devious and eccentric, than the first experimenters*in cheipistry. Tliey had become 
acquainted with a series of facts So unlike to any thing already known, that the ordinary 
principles of belief were shaken or subverted, and the mind laid bpen to a degree of credu¬ 
lity far beyond any with which the philosophers of antiquity coi]|d be reproached. An un¬ 
looked-for extension of human power ha(j[,.,ta^cn ; its limits wclte yet unknown ; and the 
boundary l^!r^||j|||[fi||K longer to be distinguished. The 

advcntui'ci^lHfiMIIR^plored country, given up:^ the gttidanee of imagination, pursued 
objects whiclbhe^iiidiiess, no less tharf'^Se wisdom of tuiturc, have rendered unattainable 
by man ; and^^ticir speculations peopled the air, tlie earth, and* all the elements, with 
spirits and genii, the invisible agents destined to connect togetUer all the facts which tlicy 
knew, and all those whicli they hopc<l to discover. Chemistry, in this state, might be said 
to have an elective attraction for all that was most absurd and extravagant in tlic other 
parts of knowledge ; alchemy was its immediate offspring, and it allied itscll’ in succession 
with the dreams of the Cahbalisls, the Rosicmclans, and the Theosophers. 'I'lnis a science, 
founded in exjierinient, and destined one tlay to afford such noble examples (.>f its use, e\- 
Inbited for several ages little else than a series of illusory pursuits, or visionary speculations, 
while now and then a fact was accidentally tliscovored. 

Under the iiifluonec of thesi' cireumstanees arose Paracelsus, Van Hehiiont, I'ludde, 


('ardan, and several others, eouspicuous no less for the weakness than the I'orce of their 
understandings: men who united extreane ereilulity, the most extravagant pretensions, ami 
the most excessive vanity, with eousiderublc powers of invention, a coinjilete conteinj>t for 
authority, and a desire to consult ex^Hjrienee ; but <lostitute of the judgment, patience, and 
coujprehensive views, without which the responses of that oracle are never to be understood. 
Though they appealed to experience, and diseJaiined subjection to the old legislators of 
science, they were in too great haste to become legislators themselves, and to ileducc an 
explanation of the whole phenomena of nature iVom a few facts, observed without ac¬ 
curacy, arranged without skill, and never compared or confronted with one another. For¬ 
tunately, however, from tlie turn whicli their inquiries had laken, the ill done by them has 
passed away, and the good has become pennanent. The reveries of Paracelsus have disap- 

])eared, but his application of chemistry to pharmacy has conferred a lasting benefit on the 

a 







wrorld. The ArMus of Van Helmont; ^ whicTir'^ 

the discovery of elastic fluids had filled tho init^giiiialiiQn of ^hat* cei$bi;ated ^piric» arc . 
laughed rit, or forgotten j but the fluidshe had the sagacity, to distin^is^, .fortnt at 
the present moment, the connecting principles of the new dheftiistry. J’.,, , . ’ ‘ ‘ ; 

'Earlier than any of the authors just named, but in a great meSsiU'e under the influence 
of the same delusions, Roger Bacon appears to have h^n morje fully aw-arc than ahy of 
them of the use of .experiment, and of mathematical reasoning, in physical and mechanical 
inquiries. But, in the thirteenth century, an' appeal from the authority of the schools, 
even to nature herself, could not be made with iihjiunity. Bacon, accordingly, incurred 
tlie displeasure botli of the University and of the Church, and this forais one of his claims^ 
to the respect of posterity, as it is but fair to consider i)ersecution inflicted by the ignorant 
an l bigoted as equivalent to praise bestowed by the liberal and enlightened. 

!Muchmorc recently, Gilbert, in his treatise on the Magnet, had given an example of an 
experimcjital iiujuiry, carried on with more correctness, and more enlarged views, than had 
been done by any of his predecessors. Nevertheless, in the end of the sixteenth century, 
it might .still be affirmed, that the situation of the great avenue tp knowledge was fully 
ujidcrstood by none, and that its existence, to the bulk of philosopliers, was utterly 


unknown. 

It was about this lime that Francis Bacon (Lord Venilam) began to turn his powerful 
and creative iniiul to contemplate the state of human knowh'tlge, to mark its imper¬ 
fections, and to plan its iniprovement. One ol' the considerations whieli appears to have 
impressed his mind most forcibly, was the vagueness and uncertainty of all the physical 
speculations then existing, and the entire want of coimcctioi| between the sciences and 
the arts. 

Though these two things are in their nature so closely united, that the same truth which 
is a principle in science, becomes a rule in art, yet there wtis at that time hai’dly.any prac¬ 
tical improvement which had arisen from a theoretical discovery. The natural alliance be¬ 
tween the knowledge and the pow'cr of man seemed entirely interrupted; nothing was to 
be seen of the mutual support which they ought to afford to^ne another; the improvement 
of art was left to the slow and precarious operation of chance, and that of science to the 
collision of opposite opinions. 

“ But whence,” said Bacon, “ can arise such vagueness and sterility in all the physical 
systems which have hitherto existed in the world ? It is not certainly from any thing in 
nature itself; for the steadiness and regularity of the laws by w'hicli it is governed clearly 
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out as obje<jfcs% certain and precise knowledge. Neither can it arise from any 
wont 6 t ability in those who have pursued such inquiries, many of whom have been men of 
, iKe highcbt talent and genius of the ages in which they lived; and it can, therefore, arise 
from nothing else but the perverseness and insufficiency of the methods that have been 
pursued. Men have sought to make a world from their own conceptions, and to drftw 
from their own minds all the materials which they employed ; but if, instead of doing so, 
they bud consulted experience and observation, they would Jvavo had i’.u ts, and not opinions, 
to reason about, and might have ultimately arrived at the knowledge ot“ the laws which 
govern the material world.** 

»» As things are at present conducted,** he adds, ** a sudden transition is made from 
sensible objects and particular facts to general propositions, which arc accounted prin¬ 
ciples, and round which, as round so many fixed poles, disputation and argument continu¬ 
ally revolve. From the propositions thus hastily assumed, all things are derived, by a pro¬ 
cess compendious and precipitate, ill suited to discovery, but wonderfully accoinmodatod to 
debate. The way that promises success is the reverse of this. It requires that we should 
generalize slowly, going from particular things to those that are hut one step more general j 
from those to others of still greater extent, and so on to such as arc universal. By such 
means, we may liopc to arrive at principles, not vague and obscure, but luminous and well- 
defined, such as nature herself will not refuse to acknow ledge.** 

Before laying down the rules to be observed in this inductive process, Bacon proceeds to 
enumerate the causes of error,—the lUohf as he tenus them, in his figurative language, or 
false divinities to which the''miiul had so long been accustomed to bow. He considered 
this enumeration as the more necessary, that the same idols were likely to return, e^en after 
the reformation of science, and to avail themsehes of the real discoveries that might have 
been made, for givdng a colour to their deceptions. 

These idols he divides into four classes, to wliich he gives names, fantastical, no doubt, 
but, at the same time, abundantly significant. 


Idola Tribus, 

.- Speew, 

—— Fori, 

. . Theatri, 


Idols of the T.ibe, 

-of the Den, 

-ot the Forum, 

-of the 'I’heatre. 


1 . The idols qf the tribe^ or of the race, are the causes of error founded on human nature 
in general, or on principles common to all mankind. “ Tlie mind,** he observes, “ is 
not like a plain mirror, which reflects the images of things exactly as they are j it is like 
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« mirror of an unateft snr^aceif'- 

fects it reoresentt ‘- ' ■ ' "' ■:'''- V^-?;V{i^T^,.r •■ ;' i 

jecta It represents. .-,.^j^V -■ ■•^•3* ;■ : ' . :- -'s; '''T<tfr.. -' .' '?'. 


Amon^ the idols of I 


we 


|y .whichis'^li.aUmen, 


to find in nature a greater .d^ree of or^r,“am^i<!j[)6y; in 

' ■ ■ • .,'■•'t''V’'S-''-v“«t'rii>f^- ■■. 

diftated by observation. . Thus, as sopn as inen pewei'^^, the>rbiti.,# io re* 


turn into themselves, they immediately suppd^ them^^l^ tierreet. eiteles, (^d the' nao-' 
tion in those cirglgs to be unifonn j and to thcse^hyj>othek*s^v.so i^hly^and'gr^uiioo^y 
assumed, the astronomers and mathematie^s.i^’all antiquity lahj^^JjD^^^^^ntly to ir<^n- 
Clio tlicir obscrViition^e • * * . v. "*• 

■'t' ' ■ . 

The propensity which Bacon has here characterized so well, is the sanfe that has beeB>^%' 
since his time, known by the name of the spirit of system* The prediction, that the'^' 
sources of error would return, and were likely to'infest science in its m<)(st floi^jshing con¬ 
dition, has been fully verified with respect to this illusion, and in the ciwe of iiciences 

•' «,'V f ^ ^ 

wliicli had no existence at the time when Bacon wrote. When it was ascertained, by ob- 
serv.it ion, that a considerable part of the earth*s surface consists of minerals, disposed in 
horizontal strata, it was immediately concluded, that the whole exterior crust of the earth 
is composed, or has been composed, of such strata, continued all round without interrup- .. 
tion ; and on this, as on a certain and general fact, entire theories of the earth have been 
constructed. ' ,<■; 

There Is in* eater enemy which science has to struggle with than this propensity oT ‘ 
the mind ; tind it is a struggle from which science is never likely to be entirely relieved;., 
because, unfortunately, the illusion is founded on the same principle from which our love 


of knowledge takes its rise. 


2 . Tlie idols of the den are those tliat spring from the peculiar character of the indi- 
vidual. Besides the causes of error which are common to all mankind, each individual, 
according to Bacon, has liis own dark cavern or den, into which the light is imperfectly 
admitted, and in the obscurity of which a tutelary idol lurks, at whose.shrine the truth in 
often sacrificed. 

One great and radical distinction in the capacities of men is derived from this, that 
some minds are best adapted to mark the differences, others to catch the resemblances, 
of things. Steady and profound understandings are disposed to attend carefully, to pro¬ 
ceed slowly, and to examine the most minute differences; while those that are sublime 


’ Novum Organum, Lib. i. Aph. 41. 
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und: are ready to Hold 6f the slight*^'ii^mblaiices. Each of these-easHy runs 

into e^d^; the one by catching continually .at distinctions, the other at affinities. 

/ studied also, to which a man is addicted, have a great effect in influencing his 

'Opinions. Bacon complains, that the chemists of his time, from a few experiments with 
the furnace' and the crucible, thought tliat they were furnished with princi}>les sufficiwit 
to explain the structure of the universe ; and he censiires Aristotle for having decayed 
his physics so much witli his diidectics, as to render the former entirely a science of words 
and controversy. In like manner, he blames a i>hilosopber of his own age, Gilbert, who 
had studied magnetism to good jjui’poso, for having proceeded to form out of it a general 
system of pljilosophy. Such filings have occurred in every period of science. T.Tius elec¬ 
tricity has been applied to explain the motion of the heavenly bodies y and, of late, gal¬ 
vanism and electricity together have been’^held out as explaining, not only the affinities of 
chemistry, but the phenomena of gravitation, and the laws of vegetable and animal life. 
It were a good caution for a man who studies nature, to distrust those things with 
which he is particularly conversant, and which he is accustomed to contemplate with 
pleasure. 

3. The idols of ihe forum are those that arise out of the commerce or intercourse of so¬ 
ciety, and especially from language, or the means by which men comuiuiiicatc their 
thoughts to one another. 

Men belicvti thaftheir thoughts govern their words ; but it also ha]>peiis, by a certain 
kind of reaction, that their words frciiuently govern their thoughts. 'I'liis is the more 
pernicious, that words, being genevdlly the work of the nmltitude, divide things according 
to the lines most conspicuous to vulgar apprehensions. Ilcuce, when words arc exuinined, 
few instances are found in which, if at all abstract, they convey ideas tolerably precise and 
well defined. For such imperfections there seems to be no remedy, but by having recourse 
to particular instances, and diligently comparing the meanings of words with the external 
archetypes from which they are derived. 

4 . The idols of the theatre are the last, and are the deceptions which have taken their rise 
from the systems or dogmas of the ilifiereut schools of jihilosophy. In tlie opinion of 
Bacon, as many of these systems as had been invented, so many representations of ima¬ 
ginary worlds had been brought upon the stage. Hence the name of idoki thealri. 
They do not enter the mind imperceptibly like the other three ; a man must labour to 
^acquire them, and they arc often the result of great learning and study. 

** Philosophy,** said he, “ as hitherto pursued, has taken much from a few things, or a 
little from a great many j and, in both cases, has too naiTow a basis to be of muclx dura- 





tion er utiKy.** 

ciples from common expmenee» -Ibut ttTdiOie^^ or;the precise 

nature dF the facts ; the philosopher'is td^worh; oUt^ the rest , from hra owsn. invention.. - 
Of this kind, called by Bacon the sopmsUcalf almost the phy^cal. systems of an- 

Wlien philosophy takes all its priheipres from $ fhw^i^s, he calls it.as 
was that of Gilbert, and of the chemists. .■, ’ . 

It should be observed, that Bacon does not charge the physics of* antiquity with being 
absolutely regardless of experiment. No system, indeed, however fant^tical, has ever 
existed, to which that reproach could be applied in its full extent; because, without some;. 
regard to fact, no theory can ever become in the least degree plausible. The fault lies^ 
not, therefore, in the absolute rejection of experience, but in the unskilful use of it; in 
taking up principles lightly from an inaccurate ^nd careless observation of many things ; 
or, if the observations have been more accurate, from those made on a few facts, unwar¬ 
rantably generalized. 

Bacon proceeds to point out the circumstances, in the liistoiy of the world, which had 
hitlierto favoured these perverse modes of philosophizing. He observes, that the periods 
during which science had been cultivated were not many, nor of long duration. They 
might be reduced to three; the first with the Greeks; the .second with tl^ Romans 
and the thin! with the western nations, after the revival of letters. In none of all these 
periods had much attention been paid to natural pliilosophy, the great parent of the 
•sciences. 


With the Greeks, the time was very short during which physical science flourished in any 
degree, 'llie seven Sages, w'ith the exception of Thales, ai^plicd themselves entirely to 
morals and politics ; and in later times, after Socrates had brought down philosophy from 
the heavens to the earth, the study of nature was generajly abandoned. In tlie Roman 
republic, the knowledge most cultivated, as might be expected among a maitial and ambi¬ 
tious people, was such as had a direct reference to War and politics. During tlie empire, 
the introduction and estahlisliment of tlie Christian religion drew the attention of men to 
theological studies, and the important interests wliich were then at stake left but a small 
share of talent and ability to be occupied in inferior pursuits. The corruptions which follow¬ 
ed, and the vast hierarchy which assumed the command both of the sword and the sceptre, . 
while it occupied and enslaved tlie minds of men, looked with suspicion on sciences which 
could not easily be subjected to its control. 

At the time, therefore, when Bacon wrote, it might truly be said, that a small portion. 
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cveiforytee learned a^^^d or- tlie abilities ^ learnt men, had been <l<£4c0ted to the 
study .njP^'Natural Philosophy. This served, in. his opinion, to account for the imperfect 
s^e in which he found human knowledge in general j for he thought it certain, that no 
part of knowledge could attain much excellence without having its foundation laid in phy- 
.I sical science. f 

He goes on to observe, that the end and object of knowledge had Iteen very gener'diy 
mistaken j that many, instead of seeking through it to improve the c(^i(Jh«Ju oi‘ human 
life, by new inventions and new resources, had aimed only at popular applause, and had sa- 
tisBed themselves with the knowledge of words more than of things : while others, who 
were exceptions to this rule, had gone still farther wrong, by directing their pursuits to 
objects imaginary and unattaitiahle. The alchemists, for example, alternately the dupes of 
their own credulity and of their own imposture, had uiuiized and tormented the world with 
hojies which were never to be realized. Others, if possible more visionary, luul promised 
to prolong life, to extinguish disease and inlirmity, and to give man a command over the 
world of spirits, by means of mystic incantations. “ All tliis,” says he, “ is tlie mere boast¬ 
ing of ignorance j- for, when the knowledge <»f nature shall be rightly pursued, it will lead 
to discoveries that w'ill as far excel the ju’ctcndetl 2 >«wers of magic, as the real exj)loits of 
Ca*sar and Alexander exceed the fubylous adventures of* .Vrthur of Britain, or Amadis of 
Gaul.” ' 


Again, the reverence for antiquity, and the authority of grout names, have contributed 
much to retard the progress of soiencc. Indeed, the notion of antiipiity w’hich men have 
taken U 2 > seems to be erroneous and inconsistent. It is the duration of the world, or of 
the human race, as reckoned from the extremity that is past, and not from the point of 
time which is present, that constitutes the true antiquity to wliich the advancement of 
.science may be conceived to bear so>ne proportion j and just as we (!X 2 >cct, more w’isdom and 
experience in an old than in a young man, we may exjjccl more knowledge of nature from 
the present than from any of the ages that are past. 

“ It is not to he esteemed a small matter in this estimate, that, by tlie voyages and travels 
of these later times, so much more of nature has bien discovered than was known at any 
former period. It would, indeed, be disgraceful to mankind, if, after such tracts of the 
material world have been laid ojien, which were unknown in former times,—so many seas 
traversed,—so many countries cxi)lore<l,—so many stars discovered,—^that philosophy, or 
the intelligible world, should be circumscribed by the same boundaries as before.” 


* Nov. Org. Lib. 1. Apli. 87- 
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AnotliftjRrause has ^eatiy iilquir^^ 

' only intd the causes of rare, extraoMihafy, f^ti ereaCp}iiap^!D% them- 
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selves alibut the. explanation < 

a 

of natiiix*. ' It is, however, 

uvdinury and singular phenomena of. natui^,' without, cdm^ tBofl^rwithJbliose .tiiat 

' frequent. ' 

rc every day in action, are those which it is most , itnportant.for ^s to ., 
understiuu., ii.s i.s well illustrated by wlqit has happened in tlie ^ientific world since 
•the time when Bacon wrote. The simple fulling of a stone, to the" ground h^ been found 
to involve principles which are the basis of all we know in inechauical philosophy. . With-, 
out accurate experiments on the descent of bodies at the surface of the earth, the objec¬ 
tions against the earth*s motion could not have been answered, the inertia, of body would 
have remained unknown, and the nature of the force which ret^S the planets in their ' 
orbits could never have been investigated. Nothing, therefore,'can be more out of its 
place than the fastidiousness of those philosophers, who suppose things to be unworthy of 
study, because, with respect to ordinaiy life, they are trivial and unimportant. It is an 
error of the same sort which leads men to consider experiment, and the actual application 
of the hands, as nnworthy of them, and unbecoming of the dignity of science. There 
arc some,” says Bacon, “ who, delighting in mere contemplation, are offended with our . 
frequent reference to ex{>criinents and ojierations to be performed by the hand, things 
which appear to them mean and mechanical; but these men do in fact oppose the attain¬ 
ment of the object they profess to piu'sue, since the exercise of contemplation, and the 
construction and invention of experiments, ai*e supported on the same principles, and per¬ 
fected by the sa)ne means.** * 

Alter these preliminary discussions, the great restorer of philosophy prdcecds, in the se¬ 
cond book of the Novum Organ um, to describe and exemplify the nature of the induction, 
which he tleeins essential to the right interpretation of nature. 

The first object must be to prepare a history of the phenomena to be explained, in all 
their modiffcations and varieties. Tliis history is to comprehend not only all such facts as 
spontaneously offer themselves, but all the experiments instituted for the sake*'of discovery, 
or for any of the purposes of the useful arts. It ought to be composed with great care } 
the fiicts accurately related, and distinctly arranged j their authenticity diligently examin- 


‘ Ibid. Aph. 119. 


‘ Impetus X^hiU p. 681. Note C. 
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ed J tiisase that rest on doubtful evidence, though not rejected, being noted feiP^ncgrtaiii, 

”*••**«* V ^ ^ 

with the grounds of the judgment so fomed. TJiis last is very necessary ; for fatts often 
appear incredible, only because we are ill infonned, and cease to appear marvcliohs, when 
our knowledge is farther extended. 

All such facts, however, as appear contraiiy to the ordiiiaiy course of our experienQi.*, 
though thus noted down and preserved, must have no w’eight allowed them in the first str ;;;/»* 
of investigation, and are to be used only when the general principle, as it ^aierges from 
the inductive process, serves to increase tlicir probability. 

This record of facts is what Bacon calls natural history, and it is material to take notice ’ 
. of the comprehensive sense in which that term is understood through all his writings. 
According to the arrangement of the sciences, which he has explained in his treatise on 
the advancement of knowledge, all learning is classed relatively to the three intellectual 
iacnltios of Memory, Reason, and Imagination. Under the first of these divisions is con- 
stained all that is merely Narration or History, of whatever kind it may be. Under the 
second are contained the different sciences, whether they respect the Intellectual or the 
Alaterial world. Under the third arc comprehended Poetry and tlie Fine Arts. It is with 
the first of these classes only that we are at present concerned. The two first divisions of 
it are Sacred and Civil History, the meaning of which is sufficiently understood.' The 
third division is Natural Idistory, which comprehends the description of the facts relative 
to inanimate mutter, and to all animals, except man. Natural history is iigain subdivided 
into three parts: 1. Tlic liistoi-y of the phenomena of nature, which are uniform j Of 
the facts which are anomalous or extraordinary *, 3. Of' the processes in the different arts. 

We are not to wonder at finding the processes of the arts thus enrolled among the 
materials' of natural history. The powers which act in the processes of nature and in 
those of art are precisely the same, and are only directed, in the latter case, by the in¬ 
tention of man, toward -particular objects. In art, as Bacon elsewhcic obsei'ves, man 
does nothing more than bring things nearer to one anotlier, or cany them farther 
off; the rest is performed by nature, and, on most occasions, by means of which we arc 
quite ignorant. 

Thus, when a man fires a pistol, he docs nothing but make a piece of flint approach a 
plate of hardened steel, with a certain velocity, it is nature that does the rest;—that 
makes the small red hot and fluid globules of steel, which the flint bad struck off', com¬ 
municate their fire to the gunpowder, and, by a process but little understood, set loose the 
elastic fluid contained in it; so that an explosion is produced, and the ball propelled with 
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bodies be the thing inquired after, the fdi^ iir^^^|detliwg;|^ 
there is transparency j and, vice versat wher^er ^ere.iiS: transparency, that 
called the form is likewise present. V -S' 4;=;^^ 

The form, then, differs in nothing from t^ej^mti^^Votay wo aip|iy iliit^ 
it i.9 event or change that is the effect. ■ 0r,rt^u]^’i8.4^^®||p^|^%»; 

we speak of the form or es^u^' ' ■' ..^ •,.. 

Two other objects, {lubordinkte to 

^ • . ' -C 5'^ ■. '-i/' '')■■•' <M C %*''.'^C,V^y!r ' ^ ■■’■'• *' . *1 . 


acceptation, to involve the 
no change, however small, 
the time and the chmige e 





process, in the nnag of a cannon, .iot example, woe .auceesswu mi .«yeni,|» .tue^auwiT. 

interval betw’cen the application’of the match and.'tiie expulsion, of .i^e ball^ 'Ctma^iites a 
latent process of a very remaritable isnd complicate^ nature, whi^i .;^w»yer,' we can now 
trace with some degree of accucady. In mechanical operations^ ^e can often follow 
process still more completely* When motion is Communicated from any body to ahoA^^ 
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it ^ ’^isll^^ted througB i^^.^^^ bf tlijat by a quite h 


kloQj.and determi^ 


• alC 


aple, 


perceive directly^ bat yet subject ibd ai' 

^ ^|dch/though llate of being discovered* is i^iw generally recognised. The applications 
of this inechanicftl principle are perhaps the iostanc^ in which a latent, and, indeed, a 
very recondite process, has been mo^ scomplet«ly analyzed* 

- The latent schematism is that myiidble struetnre of bndies, (m which so 
properties depend. When vre inquire into the constitution of crystals, \ ^ ..tcrnal 

structure of plants, &c. we are examining into the latent schematism. .»e do the same 
when we attempt to explain elasticity, magnetism, gravitation, &c. by any peculiai' struc¬ 
ture of bodies, or any arrangement of the particles of matter. ‘ 

In order to inquii^ into thej^m w cause of any thing by induction, having brought 
together the facts, we are to begin w^ 'considering what things are thereby excluded 
from the number of possible forms. This exclusion is the first part of the process of in¬ 
duction : it confines the field of hypothesis, and brings the true explanation within nat'-* 
rower limits. Thus, if we were inquiring into the quality which is the cause of transp^ 
rency iu bodies ; from the fact tliat. the diamond is transparent, we immediately exclude 
rarity or porosity as well as fluidity from those cau^s, the diamond being a very solid and 
dense body. * ■ 


Negative instances, or those where the given Jvrm is wanting, are also to be collected. 

Tliat gloss, when pounded, is not transparent, is a negative fact, and of considerable im¬ 
portance when the Jbrm of transparency is inquired into; also, that collections of vapour, 
such as clouds and fogs, have not transparency, are negative facts of the same kind. The 
facts thus collected, both affirmative and native, may, for the sake of reference, be re¬ 
duced into tables. ' 

Bacon exemplifies his method on the sid^ect of Heat; «md, though his collection of 
facts be imperfect, his method of treating them is extremely judicious, and the whole dis- 
quiMtion highly interesting. * He here proposes, as an experiment, to try the reflection of 
the heat of opaque bodies. * He mentions also the vitrum ealendare, or thermometer, 
which was just then coming into use. His reflections, sifter finishing his miumeration of 
facts, show how sensible he was of the imperfect state of his own knowledge.'* 

V, After a great number of exclusions have left but a few principles, common to every case. 


’ Nov. Org, Lib. it. Aph. 5 , 6 , &c. 
’ Ibid. Apb. 11 . 


^ Ibid. Aph. 18 , 20 , &c 
* Ibid. Apli. 14 . 
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ti*- power of man; to wboi^’it i$;’0ijI^.^Ten,t!|,||!P^j^|p^-iJ^jb^JjttCg|i|iv^^^ 
last place, to 'ud in an q^rmaiml kAew the V - v^ 

The method of induction, as Uid. dQwniii^O, 
vestigations where experience is the gaidei,|<rl^heir moral !dr natu:^ w^i^. U'^.Some 

may doubt whether we propose to apply m^<^;^;^Y^t|gatu>n to na^^'^wdK^liy; 
only, or to other sciences, such as logicr ethics, ik>|iii^^« " ' '^‘' ahswert’^^b^4(^e/i» 
be so appUed. And as the common logic, which proacedsT fay thei'^k^^ 
only to natural philosophy, but to all the Sciences, 

tion, embraces every thing.*** ■. '•■- 

Though this process had been pursued by a pe^n of and 

sagacity to Bacon, he could not but hflve diS^vered that ^ ffie&'even ^ 
tmly and accurately recorded, are not. of eqiiid vidup in the ^a>veiy of truth.’;' ‘3ome 
of them show the thing sought for in its highest degree, some in its lowest'; some exhi* 
bit it simple and uncombined, in others it app^rs confused with a v!u^^.pf;,oirehm- 
stanccs. Some facts are easily interpreted, othera are veiy obscuie;' wd 
only in consequence of the light thrown on by the ^tipoer. This led author to 
consider what he calls Prerogativee JnstcmtitHr^t the comparative value of ^u^s m mean^ 
of discovery, or as instruments of mvestigati^t He enumerates twenty-s^en. different 
species, and enters at some length into the. peculiar properties of each,. S must content 
myself, in this sketch, with describing a few of the most important, sul^ihing, as illuM^nto 
tions, sometimes the examples which' author himsdf has hut noore frequently 

such as have been furnished by latcsr discoveries in science.’ . - S 

I. The first place in this classification is assigned to, what are called indianttat soUtarkB, 
which are either examples of the same quality existing in two bodies, which have nothing 
in common but that quality, or of a quality diffisring in' two bodies, which mt: in aJl other 
respects the same. In the first instance, the bodies differ in all things but one.; , in the 
second, they agree in all but one. The hypathesed that in either case can be entertained, 


'by'indue- 

• * ' * • V * •“ ' • ' . ■ 


' Nov. Org. Lib. ii. Aph. IS.. 


^ Ibkl. Lib. i. Aph. IS 
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concerning the cause at Jbrm of the said quality, are reduced to a fhuall i 
the first, they can involve none of the things in wljich tlie bodies differ ; 
cond, none of those in which they agree. 

Thus, of the cause or Jorm of colour now inquired into, instantke solitariw are found 
in ciystals, prisuis of glass, drops of dew, which occasionally exhibit colour, and ■ 
nothing in common with the stones, flowers, and metals, which possess col* 
except the colour itself: Hence Bacon concludes, that colour is .. mo¬ 
dification of the rays of light, produce<l, in the first case, by the t. j^rees of inci¬ 

dence ; and, in the second, by the texture or constitution of the su.iuces of bodies. He 
jnay be considered as very fortunate in fixing on these examples, for it was by means of 
them that Newton afterwards found out the composition of light. 

Of the second kind of imtantiw soHtarife, Bacon mentions the white or coloured veins 
which occur in limestone or marble, and yet hardly differ in substance or in structure from 
the ground of the stone. He concludes, very justly, from this, that colour has not much 
to do with the essential properties of body. 

II. The imtantice migranies exhibit some nature or property of body, passing from one 
condition to another, either from less to greater, or from greater to less ; arriving nearer 
perfection in the first case, or verging towards extinction in the second. 

Suppose the thing inquired into were the cause of whiteness in bodies ; an wstanliu ?/u- 
grans is found in glass, which, when entire, is without colour, but, when pulverized, be¬ 
comes white. The same is the case with water unbroken, and water dashed into foam. 
In both cases, the separation into particles produces whiteness. JSo also tlie communiea- 
tion of fluidity to metals by the application of heat; and the destniction of that fluidity 
by the abstraction of heat, arc examj>les of' both kinds of the instantia rnigra?is. Instan¬ 
ces of this kind are very powerful for reducing the cause inquired after into a narrow 
space, and for removing all the accidental circumstances. It is necessaiy, however, as Ba¬ 
con * very justly remarks, that we should consider not merely the case when a certain qua¬ 
lity is lost, and another produced, but the gradual chatiges made in those qualities during 
their migration, viz. the increase of the one, and the corresponding diminution t»f the 
other. Tlie quantity which changes proportionally to another, is connected with it eithcE 
as cause and effect, or as a collateral effect of the same cause. When, again, we find two 
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' not connected simply as ca^ and. eQ'ectt . ; 

gdom is the great theatn^ of the insUm^m rmgtantoSf inhere the same 
,-ccu in all gradations, from tl^e mSiat peri^ct state, it become entirely eyanes- 
‘ Sucli are the shells which we jsee so perfect in figure and structure in limestone, 
losing themselves in the finer marbles, till they <»n no lopger be distinguish- 
cii. of one such fact to explain or,interpret another, is nowhere so well 

seen as in .y of the mineral kingdom. 

III. In the third place are the imtantice ostensivee^ which Bacon also calls elucescentm 
and predominantes. Tliey are the facts which show some partieuW nature in its highest 
state of power and energy, when it is either freed from the impeduuents which usually 
counteract it, or is itself of such force as entirely to repress those impediments. For as 
every body is susceptible of many diffferent conditions,,and .has many different forms com¬ 
bined in it, one of them often confines, depresses, and hides another entirely, so that it is 
not easily distinguished. Tliere are found, however,* some subjects in which the nature 
inquired into is completely displayed, either by the absence of impediments, or by the pre¬ 
dominance of its own power. 

Bacon instances the thermometer, or •vitrum calendared as exhibiting the expansive- 
power of heat, in a manner more distinct and measurable than in common cases. To 
this example, which is w'ell chosen, the present state of science enables us to add many 
others. 

If the weight of the air were inquired into, the Torricellian experiment or the baro¬ 
meter aflbrds an ostensh e instanced where the circumstance which conceals the weight of 
the atmosphere in common cases, namely, the pressure of it in all directions, being entire¬ 
ly removed, that weight produces its full effect, and sustains the whole column of mercury 
in the tube. The barometer affords also an example of the instantia migranSd when the 
change is not total, but only jiartia], or progressive. If it%e the weight of the air which 
supports the mercury in the tube of the barometer, w'hen that weight is diminished, the 
mercury ought to stand lower. On going to the top of a mountain, the weight of the in¬ 
cumbent air is diminished, because a shorter column of air is to be sustained y the mercury 
in the barometer ought therefore to sink, and it is found to do so accordingly. 

These are instances in which the action of certain principles is rendered visible by the 
removal of all the opposing forces. One may be given where it is the distinct and (leci- 
sive nature of the fact which leads to the result. 

Suppose it were inquired, whether the present land had ever been covered by the >sea. 
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If we look at the stratified fonn of so large a portioD of the earth's surfaJt*, vc ^annot 
but conclude it to be \&ij probable that such land was formed at the bottom ot the sca- 
Biit the decisive proof is afforded by the shells and corals, or bodies having the perfect 
shape of shells and corals, and of other marine exuvitp, which are found imbedded in 
masses of the most solid rock, and often on the tops of very high mountains. Tills lea' w’s 
no doubt of the formation of the land under the sea, though it does not deteri'f’ -ic 
whether the land, since its formation, has been elevated to its present luM’;,ut, or the sea 
depressed to its present level. Tlie decision of that ipiestion requires other facts to be 
consulted. 

IV. The instantia clandestinat which is, as it were, ojiposed to the preceding, and 
shows some power or quality just as it is beginning to exist, and in its weakest state, is of¬ 
ten very useful in the generalization of facts. Bacon also gave to this the fanciful name of 
instantia crcpusculi. 

All example of this may be given from hydrostatics. If the suspension of water in ca¬ 
pillary tubes be inquired into, it becomes very useful to view that effect when it is least, or 
when the tube ceases to be capillary, and becomes a vessel of a large diameter. The co¬ 
lumn is then reduced to a slender ring of water which goes all round the vessel, and 
this, though now so inconsiderable, has the property of being independent of the size of 
the vessel, so as to be in all cases the same when the materials are the same. As there 
can be no doubt that this ring proceeds from the attraction of the sides, and of the part 
immediately above the water, so there can be no doubt that the capilhury suspension, in 
part at least, is derived from the same cause. An effect of the opposite kind takes place 
when a glass vessel is filled with mercury. 

V. Next to these may be placed what are called instantia: manipiilareSy or collective in¬ 
stances, that is, general facts, or such as comprehend a great number of particular cases. 
As human knowledge can but seldom reach the most general cause or./ur»z, such collective 
instances ai’e often the utmost extent to which our generalization can be carried, '^fhey 
have great value on this account, as they likewise have on account of the assistance which 
they give to farther generalization. 

Of this we have a remarkable instance in one of the most important steps ever taken 
in any part of human knowledge. The laws of Kepler are facts of the kind now treated • 
of, and consist of three general truths, each belonging to the whole planetary system, 
and it was by means of them that Newton discovered the principle of gravitation. The 
first is, that the planets.all move in elliptical orbits, having the sun for their common 
focus j the next, that about this focus the radius vector of each planet describes equal 
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P*- the cubes of their meai) distaxi^ai fr^om the .1^ of each 

of these was lue result of much resea^ibh;. and of the edmOatison' of xhidtttude of 

observations, insomuch that it may be doubted if. ever three/truths in science ^re dis« 
cf '^red at the expence of so much labour and p^ence, or ^h the exertion of more 
’ ’ hwention in imagining and cotnbiniio^g obwi:^^ion^ These discoveries 

e Bacon wrote, but he is silent concerning them ; for the want of ma> 
thematiCiiML ,(lge concealed from his view some of the most s^endid and interesting 
parts of science. 

Astronomy is full of such collective instances, and aifords them, in^ed, of the second 
and third order, that is to say, two or three times generalized. The astronomer observes 
nothing but that a certain luminous disk, or perhaps merely a luminous pbin^ is, in a cer¬ 
tain position, in respect of the planes of the merj^ian and the horii^on, at; W certain mo¬ 
ment of time. By comparing a number of such observations, he finds that this luminous 
point moves in a certain plane, with a certain velocity, and'performs a reyolution in a cer¬ 
tain time. Thus, the periodic time of a planet is itself a collective feet, or a single fact 
expressing the result of many hundred observations.,, This holds with respect to each 
planet, and with respect to each element, as it is called, of the planet’s orbit, every one of 
which is a general fact, expressing the result of an indefinite number of particulars. This 
holds still more remarkably of the inferences which extend to the distances of the planet 
from the earth, or from the sun. The laws of Kepler are therefore collective facts of the 
second, or even a higher order ; or such as comprehend a great number of general facts, 
each of which is itself a general fact, including many particulars. It is much to the cre¬ 
dit of astronomy, that, in all this xn’oeess, no degree of truth or certainty is sacrificed ; 
and that the same demonstrative evidence is presei-ved from the lowest to the highest 
point. Nothing but the use of mathematical reasoning could secure this advantage to any 
of the sciences. 


VI. Ill the next jdacc may be ranked the instances which Bacon calls analogous^ or 
jym'uUel. These consist of facts, betw’een which an analogy or resemblance is visible in 
some particulars, notwithstanding great diversity in all the rest. Such are the telescope 
and microscope, in the works of art, compared with the eye in the works of nature." 
Tliis, indeed, is an analogy which goes much beyond the mere exterior ; it extends to 
the internal structure, and to the principle of action, which is the same in the eye and 
in the telescope,—^to the latent schematising ui the language of Bacon, as far as material 
substance is concerned. It was the experiment of the camera obscura which led to the 
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the fonnatii^ of the ims^shf external objects in the bottom'hf Uic e^e by 
the at^on of the crystalline lens, and the other humours of which the eye is ford sd. 

Among the instances of conformity, those arc the most useful whicli enable to com¬ 
pare productions of an unknown formation, with similar productions of whicli tlie forma¬ 
tion is well understood. Such are basalt, and the other tmp rocks, conipcired witli the 
lava thrown out from volcanoes. They have a stnicture so exactly similar, that it' 'A 
hardly.possible to doubt that their origin is the same, and that they are 1-iii produced 
by the action of subterraneous fire. There are, however, amid their similarity, some 
very remarkable differences in the substances which they contain, the trap rocks con¬ 
taining calcareous spar, and the lava never contiiining any. On the supposition that they 
are both of igneous origin, is there any circumstance, in the conditions in %vhich heat 
may have been applied to them, which can account for this difference ? Sir James Hull, 
in a train of most philosophical and huppily contrived exi>erimeiits, has explained tlie 
nature of those conditions, and has shown that the presence of calcareous spar, or the want 
of it, may arise fh>m the greater or less compression under which the fusion of the basitlt 
was perfonned. This has served to explain a great difficulty in the history of the mineral 
kingdom. 

Comparative anatomy is full of analogies of this kind, which are most instructive, and 
useful guides to discovery. It was by remarking in the blood-vessels a (•ontrivanco si¬ 
milar to the valves used in hydraulic engines, for preventing the counter current of a 
fluid, that Harvey was led to the discovery of the circulation of the blootl. The ana¬ 
logies between natural and artificial productions are always highly deserving of notice. 

The facts of this class, however, unless the analogy be veiy close, are .apt to mislead, by 
representing accidental regularity as if it were constant. Of this we have an example in 
the supposed analogy between the colours in the prismatic spectrum and the divisions of 
the .monochord. Tlie colours in the prismatic spectrum do not occujiy the same propor¬ 
tion of it in all cases : the analogy depends on the particular kind of glas&, not on any thing 
that is common to all refraction. The tendency of m.an to find more order in things than 
there actually exists, is liere to be cautiously w.'itched over. 

VII. Monadic^ or singular facts, are the next in order. TJiey cotnpreheml the in¬ 
stances which are particularly distinguished from all those of the genus or species to w hich 
they belong. Such is the sun among the stars, the magnet among stones, mercury among 
metals, boiling fountains among springs, the elephant among quadrupeds. So also among 
the planets, Saturn is singular from his ring, the new planets are so likewise I’roin their 
small size, from being extrazodiacal, &c. 
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(.'onticc^^ed with these are the iiTegular and debating instances, in whSsJi^Adture seemsf' ’ 
to depart||rom her ordinary course. Earth^ualtes, extraordinary lonii>ests, yeans of great 
scarcity, winters of singular severity, ^c. -ire of this number. i\ll such facts ought to bo 
carefully collocfcd ; and there should be added an account of all pionstrous productions, 
anVt of every thing remarkable for its novelty and its rareness...; Here, however, the most 
criticism must be applied ; every tiling connected with sujierstition is suspicious, as 
well as whatc\ s'?- relates to alchemy or magic. 

A sot of facts, which bolongs^o this class, consists of the instances in which stones have 
so often of late years been observed to fall from the heavens. Those stones are so unlike 
other atmospherical productions, and their origin must be so different from that of other 
minerals, that it is scai’cely possible to imagine any thing more anomalous, and more in¬ 
consistent with tlie ordinary course of our experience. ' Yet' the existence of tliis pheno¬ 
menon is so Avell authenticated by testimony, and by tlie evidence arising from certain 
])]iysical considerations, that no doubt with respect to it can be entei'tained, and it must 
liicrefoie bo received, as making a part df the natural history of meteors. But as every 
fact, or class of f'acts, which is perfectly vsingular, must be iucapabje of explanation, an I 
can only be understood when its resemblance to otlier things lias been discovered, so at 
present wo are unable to assign the cause of these phenomena, and have no right to ofler 
any theory of their origin. 

VIII. Aiiother class of facts is composed of what Bacon calU mA/ont/ar conn'totus,.or 
c\am])ics of ci'itain qualities which always accompany one another. Such are flame and 
—iUune being always accompanied by heat, and the same degree ef heat in a given 
substance being always accompanied with flame. So also heat and expansion,—an increase 
of beat being accompanied with an increase of volume, except in a very few cases, and in 
circumstances very particular. 

The most perfect bistanlia comitatus known, as being Avithout any negative, is that of 
body and a\ eight. Whatever is impenetrable and inert, is also heavy in a degree propor¬ 
tional to its inertia, d’o this there is no exception, though we do not perceive the con¬ 


nect ion as necessary. 

Hostile instances, or those of perpetual separation, arc the reverse of tlie fonner. 
I’ixamples of this are found in air, and tlu? other clastic fluids, which t ninot have a solid 
form induced on them by any knoAvu means, Avhen not combined with other substances. 
So also in solids, transparency and malleability are never joined, and appear to be incom¬ 
patible, though it is not obvious for what .reason. 

JX. Passing oA'cr several classc.s Avhicli seem of inferior importance, aa’c come to the ««- 
mss. II. ryViiT I. G . 
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slanfta ci'miSt' the division of this experimental logic which is most frequently resorted t« 
. * 1' 
in the practice of inductive investigation. When, in such an investigation, ttc under¬ 
standing is placed in equilibriot as it were, between two or more causes, each'of which 
accounts equally well for the appearances, as far as they are known, notliing remains to be 
done but to look out for a fact which can be explained by tlie one of these causes, and not 
by the other j if .such a one can be found, the uncertainty is removed, and tlie true ^uuse 
is determined. Such facts perform the office of a cross, erected at the sepw utTon of two 
roads, to direct the traveller which he is to take, and, oi^this account, Bacon gave them 
the name of inslantia: cruets. 

Suppose tliat the suliject inquired into were the motion of the planets, and that the phe¬ 
nomena which first present themselves, or the motion of tliese bodies in longitude, could 
be explained equally on the Ptolemaic and the Copcrnican system, that is, either on the 
system which makes the Earth, or that which makes the Sun, the centre of the planetary 
motion.s, a cautious philosopher would hesitate about which of the two lie should lulopt, and 
notwithstanding that one-of them was recommended by its superior simplicity, he might 
not think himself authorized to give to it a decided preference above the other. J1‘, how¬ 
ever, he consider the motion of these bodies in latitude, that is to say, their digressions 
from the plane of the ecliptic, he will find a set of phenomena which cannot be reconciled 
with the supposition tliat the earth is the centre of the planetary motions, but whicli re¬ 
ceive the most simple and satisfactory explanation from supposing that tlie sun is at rest. 


and is the centre of those motions. The latter phenomena would thcreloro servo as 
imtanlicc cruvisy by which the superior credibility of the Copcrnican system was fully 
evinced. 

Another example which I shall give of an instautia cruets is taken from chomistrt', 
and is, indeed, one of the most remarkable experiments whicli has hceii made in that 
science. 

It is a general fact observed in chemistiy, that metals are always rc;n<lcrcd heavier by 
calcination. When a mass of tin or load, for instance, is calcined in the fii e, though ei ery 
precaution is taken to prevent any addition from the adhesion of aslics, coals, &c. the ab¬ 
solute weight of the mass is always found to be increased. It was long before the (ause 
of this phenomenon was understood, 'fhere might be some heavy substance added, tliough 
what it was could not easily be imagined; or some substance might have escaped, which 
was in its nature light, aiul possessed a tendency upwards. Other plienomena, into the 
nature of which it is at prc.scnt unnecessary to inquire, induced.chemists to suppose, that 
in calcination a certain substance actually escapes, being present in the regulus, but not iu 



the calx of tie ihetal. Tliis 






.. 

; ■ ' ■ - «■ ■! T ,•• • - 


is substance*' to' whie^^they gave - the 
probablyilthat which, by its escape, rendered tbe metal heavier,; and -must, tltetofore, be 
itself endued with absolute levity. ’ “ , ' . : 

The instantia crttcis which extricated philosophers from this difficulty, was furnished 
by. an exporinieht of tlie celebrated Lavoisier. That excellent chemist included a quantity 
of' tin in a glass retort, hermetically sealed, and accurately weighed together with' 
its contents j he then applied the necessary heat, and when the calcination of the tin was 
finished, he found the weight of the whole precisely the same as before^ T^is proved, 
that no substance, which was either light or heavy, in a sensiUe degree, had made its way 
through the ghiss. The experiment went still farther. "When the retort Was cooled anij 
opened, the air rushed iu, so that it was evident that a part of the air had disappeared, or 
bad lost its elasticity. On weighing the whole apparatus, it was now found that its weight 
was increased by ten grains j so that ten grains of air had entered into die retort when it 
was opened. The calx was next taken out, and weighed separately, and it was found to 
have become heavier by ten gi'aius precisely. The ten grains of air then which had disap¬ 
peared, and which had made way for the ten grains that rushed into the retort, had com- 
l)inc<l with the metai during the process of calcination. The farther prosecution of this 
very decisive experiment led to the knowledge of that species of air which comhiues with 
metals wljon tlicy are calcined. The doctrine of phlogiston was of eoiii-sc exploded, and a 
creature of tlic imagination replaced by a real existence. 

’’I’lic' principle which conducts to the contrivance of an experimentum crttcis is not diffi> 
cult to be undersUKxl. 'Faking either of the hypotheses, its consequences must be attempt¬ 
ed to he traced, s\ipj)o>ing a diflerent experiment to be made. This must he done with 
re.sjH'et to the other hypothesis, and a case will probably at last occur, where the two hypo¬ 
theses would give (liffeicnt results, 'riie experiment made in those circumstances will 


furnish an instantia crncis. 

'I'hus, if the experiment of calcination be performed in a close vessel, and if phlogiston 
be the cause of the increase of weiglit, it must either csciipo through the vessel, or It must 
remain iu the vessel after separation from the calx. If the former be the case, the appa¬ 
ratus will be increased in weight; if the latter, the phlogiston must make its escape on 
opening the vessel. If neither of these be the case, it is plain that the theory of phlogis- . 
ton is insufficient to explain the facts. 

The expcrinumtum cruets is of such weight in matters of induction, that in all those 
branches of science where it cannot easily be resorted to (tlie circumstances of an experi¬ 
ment being out of our power, and incapable of being varied at pleasure), there is often a 



" SECGKP mSHKRTA^lOit. r 

^jrcat wailt of concluMve*evidence. This holds of" agriculture, medicine, political econo'- 
my, &C. To make one experiment, similar to another In all respects hut one, islwbat the 
.j^-tpenmcnfhm crucifi, and, in general, the process of induction, pi'incipally recpiives j but 
it is what, in the sciences just nan\ed, cati seldom be accomplished. Hence the great dif¬ 
ficulty of se])arating the causes, and allotting to each its due proportion of the efflicd. 
JMen deceive themselves in consequence of this continually, and thinlc they arc reasoning 
from fact and cxjH'vienci’, niitn, in reality, they arc only reasoning from u luixtiire of truth 
and fiilsehood. The only cud aus\vered by facts so incorrectly apjuchcndcd, is that of 
making error more incorrimhle. 

Of the twenty-seven classes into which inslmtfiw are arranged by the autlior of tlie Xu- 
rum Or^anumy fifteen immediately address themselves to the ITiulerstanding ; live serve 
to correct or to inform the Senses j and seven to direct the hand in raising the super¬ 
structure of Art oil the foundation of Science, 'riie examples given above are from tlie 
first of these divisions, and will suffice for a summary. To the five that follow next, tlie 
general name ot‘ iitslanlia^ lamj)(iclis is given, from their office of assisting or informing tlie 
senses. 

Of these the instanlia’Janua^ assist the imnicdiatc action of the senses, and especially of 
sight. 'I'Jie examples quoted by Hacon arc the microscope and telescope (which last he 
mentions as the iuvcnfiou of Galileo), and he sjieaks of them w'ith great admiration, hut 
with some doubt of their rcalitv. 

V 

Hie histafitifc citantes enable us to perceive things which are in tliemselves insensible, 
or not at all the olyects of perception. Tliey cite or place things, as it were, hel'ore the 
bar of the senses, and from this analogy to judicial proccctlings is ilcrived tlu^ name of 
insUmt'nv citantes. Sucli, to employ examples which the jirogress of science has un¬ 
folded since the time of Dac'on, are the air-pump and the barometer for manifesting 
the w'eight and elasticity of air ; the measurement of the velocity of light, by means 
of the eclipses of the satellites of Jiqiiter, and the aberration of the /i\cd stars ; the ex¬ 
periments in electricity and Galvanism, and in the greater part of ]menmatic itlieinis- 
try. In all these instances things are made kuowui v\i,ich before had entirely escaped 
the senses. • 

, The imtantuv vice are facts which manifest the coiitinnous progress of nature in her 
operations. There is a propensity in men to view nature as it were at intervals, or at the 
ends of fixed periods, without regarding her gradual and unceasing action.' The desire 
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of raakiiK 

but would obtwn it at the loaat ’expencc ofrBmc ahid Jabbur/“^'Astheire^f^^^ ( 

at which the baud of nature qeascs. t0 w:orki there ought td be none at which, w^rvation ■ 
ceases to be made. ' ^ 

Tha kistantiw pcrsccanieSf ot'velUcantcs, are those which force us to attenicl to things 
which, from their subtlety and minuteness, escape common obsenratidn.' . ' 

Some of Bacon’s remarks ou thi.s subtlety .are such as wmulddo credit'to'^.md^ advan- ’'. 
cod state of science, and show hdw much Us mind was fitted for distingptshihg and dbsetv- 
iiig tlie great and adiniral)le in the works of nature. '' ■ 

'J’hc last division contains seven classes, of which I mention only two; The experi¬ 
ments of this division are those most immediately tending to produce the improvement 
of art from the extension of science. **Now there arc;” says Bacbn, **two ways id which 
kno^vledge, even when soniul in itself, may fail of becoming a sjkfe’guide tO tlie artist, 
anil these are eitlicr when it is not sufficiently precise, or when it leads to more complicat¬ 
ed means of producing an efiect than can be employed in practice. There are there¬ 
fore two kinds of experiments whicii are of g?*eat value in promoting the alliance between 
knowledge and power;—those which tend to give accurate and exact measures of objects, 
and tliose which disencumber the pi'ocesses deducted from scientific principles of all unne¬ 
cessary operations.” 

In tilt* fiislantta’ radii wc mca.sure objects by lines and angle.s ; in the mstaniiw ««77- 
cidi by time or by motion. 

To the former of these classes ai’e to be referred a niunber of in.struments which now 
constitute tlie greater part of the a])}>aratiis of natural philosophy. Though Bacon had a 
ju.st itlca of their utility in general, he was unacquainted with most of them. The most re- 

m 

markable at present arc those tliat follow'; 

J. Astronomical instruments, or, more generally, all instruments for measuring lines and 


angles. 

L’. Instruments for measuring weight or force ; such arc the common balance, the 
hydro.static balance, the ^urometer, the iustruinents used in England by Cavendish, and 
in France by Coulomb, whieh measure small and almost insensible actions by the force of 
torsion. 

Tliose last rather belong to the class of the instantuv luctWy where force is applied as the • 
measure of I'orce, than to the instantice radii. 

3. 'riie thermometer, ncvvly invented jn the time of Bacon, and mentioned by him un- 
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der the ttamc of Vilrum'’Cakndarey dAi instniraCrtt to which we owe nearly all the know- 
!ed^ >ve have of one of the most powerful agents in nature, viz. Heat. | 

, . 4. The hygrometer, an instrument for measuring 'tlie quantity of humidity contained 

in the air j and in the construction of which, after repeated failures by the most skil¬ 
ful experimenters, the invention of Professor Leslie now promises success. Almost 
every one of these instruments, to wdiich several more might be added, has brought 
in sight a now country, and has enriched science not only with new facts, but with new 
principles. 

Among the remarks of Bacon on tlic ca'jjcrinicnta radii, some are very remarkable for 
the extent of view which they clisplay even in the infancy of physical^science. He men¬ 
tions the forces by which bodies act on one another at a distance, ami throws out some 
hints at the attraction which tlic heavenly boilies exert on one another. 

Inquirendum cst,” says he, “ si sit vis aliqua magnetiea (jiuu operetur per cousensum 
inter globum terrae et ponderosa, aut inter globuiu liuiic et aquas mails, aut inter ca*!um 
stellatum, et planctas per qiiam avocentur et atoliautur ad sua apogica; luce omnia opc- 
rantur ud distantias admodum longinquas.” * 

Under the head of the instnntia curriculi, or the measuring of things by time; after 
remarking that every change and every motion requires time, and illustrating tin's by a va¬ 
riety of instances, he has tlie following vmy eurious anticipation of facts, which aiipeared 
then doubtful, but which subsequent discovery has ascertained : 

“ The consideration of those things protluced in me a doubt altiigether astonishing, viz. 
Whether the face of the serene and starry lieavens be seen at tlie instant it really exists, or 
not till some time later; and whether tliere be not, with res])cet to the heavenly bodies, a 
Inic time and an apparent time, no less than a true place, and an apjiarent phu e, as astro¬ 
nomers.say, on account of parallax. For it seems incredible that the s/jcrii's or rays of tlie 
celestial bodies can pass through the immense interval between them and us in an instant, 
or that they do not even require some considerable portion of time.” ■* 

The measurement of the velocity of light, and the woiulerful conseqiu'nces arising from 
it, are the best commentaries on this passage, and the higi.est eulogy on its author. 

Such were the speculations of Bacon, and the rules he laid down for the conduct of ex¬ 
perimental inquiries, before any such inquirie.s had yet been instituted. The jiower and 
compass of a mind wliich could form sucli a plan beforehand, and trace not merely the 
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outline, but many of the most miniito mm«lH5^ionsi'^ bf .<s^^fS€a^wbi<&’' -<^!i..-i^ 
must be an object of admiration to all succeeding ages* I|e is destia^, if, liideed, any 
thing in the world be so destined, to remain an instantia singuhrts among men, and as 
he has had no rival in the times which are past, so is he likely, to have none in those which 
, are to come. Before any parallel to him can be found, not only must a man of the same 
), talents be produced, but he must be placed in thesamc circumstances; the memory of his ■ 
, predecessor must be^efFaced, and the light of science, after, being entirely extinguished,' 
must be again beginning to revive. If a sej^ond Bacon is ever to arise, he must be igno¬ 
rant of the first. 

Bacon is often compared with two great men who lived nearly about the same time with 
himself, and who were both eminent reformers of philosophy, Descaites and Galileo. 

Descartes flourished about forty years later than Bacon', but does not seem to have been 
acquainted witli his writings. Like him, however, he was forcibly struck with the defects 
of the ancient philosophy, and tlie total inaptitude of the methods which it followed, for 
all tlic purposes of pliysical investigation. Like him, too, he felt himself strongly impelled 
to undertake the reformation of this erroneous system ; but the resemblance between 
them goes no farther ; for it is impossible that two men could pursue the same end by me¬ 
thods more diametrically opposite. 

Descartes never proposed to himself any thing which had the least resemblance to in¬ 
duction. He began with establishing principles, and from the existence of the Deity and 
his perfections, he proposed to deduce the explanation of ail the ^phenomena of the world, 
by reasoning a priori. Instead of proceeding upward from the efffect to the cause, lie pro¬ 
ceeded continually downward from the cause to the effect. It was in this manner that he 
souglit to determine the laws of motion, and of the collision of bodies, in which last all his 
conclusions were erroneous. From the same source he deduced the existence of a plcnurtit 
and the continual preservation of the same quantity of motion in the universe ; a proposition 
which, in a certain sense, is true, but in the sense in wliich he understood it, is altogether 
false. Keasonings of tlic kind which he employed may possibly suit, as Bacon observed, 
with intelligences of a liiglier order than man, but to his case they are quite inapplicable. 
Of the fruit of tliis tree nature has forbidtlen him to eat, and has ordained,, that, with the 
sweat of his brow, and the labour of his hands, lie should earn his knowledge as well as his 
subsistence. 

Descartes, however, did not reject experiment altogether, though he assigned it a very 
subordinate place in his philosophy. By rciusoning down from first principles, he tells us 
that he was always able to discover the cflects; but the number of diflereiit sha^Mis which 
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those effects might assume was so great, tiuit he could not determine, witlunit having re¬ 
course to experiment, which of‘ them nature liad preferred to the rest. “ We eulploy ex¬ 
periment,” says he, “ not as a reason by whtcli anything is pv. ved, for we nish to deduce 
effects from their causes, and not conversely causes from their effects. We aj)peal to ex¬ 
perience only, that out of iiuiunierable effects wliich may bo produced from the same cause, 
we may direct our attention to one rather than another.” It is wonderful, that Descartes 
did not see nhat a severe censure ho w.is liere passing on himself; ofjsow little value the 
speculations must he that led to conclusions so vague and indelinite; and how much more 
jdniosophy is disgiaced by aft'ording an explanation of things which arc nnl, than by not i\i'- 
tbrding an cx}>lunation of things uhich arc. 

As a system of philosophy and philosophic investigation, the metliod of Descartes cun, 
therefore, staiul in no comparison with that of 13acon. his physics contributed to 

the advaiicemeut of science, but did so, much more by that wliich they demolished, than 
by that which they built up. In some particular branches the IVencli philosoplicr 
far excelled the English, lie greatly improved the seience of optics, and in the pure 
mathematics, as has been already shown, he left behind him many marks ol’ a great and 
original genius. lie vvill, therefore, he always numbered among those who have essen¬ 
tially contributed to the advaiicemeut of knowledge, though nothing could he more per¬ 
verse than his methml of philosopliizing, ami nothing more likely to impede tlie progress 
of science, had not an impulse been at that time given to tlie human mind which nothing 
could resist. 

Cialileo, the other rival and contemporary of llacon, is, in truth, one of those to wluuii 
Iinman kuowh'dgc is under the greatest obligations. Ilis discoveries in the theory of 
motion, in the laws of the descent of heavy bodies, ami in the motion ol’ jirojectiles, laid 
the foundation of all the great improvcmetils which have since been made by the applica¬ 
tion of mathematics to natural philosophy. If to tin's we add the invention of the tele¬ 
scope, the disc‘overi(‘s made by that instrument, tlic confirmations of fli<- Cojiernican sys¬ 
tem which these discoveries afforded, and, lastly, the wit and argument with whicli he 
combated and exposed the prejudice and presumption ot the schools, we must admit that 
the history of human knowledge contains few greater names than that of (falileo. On 
comparing him with llacon, however, 1 have no hesitation in saying, that the la(ter has 
given indications of a genius of a still higher order. In this 1 know that I differ from a 
hii^rian, who was himself a philosopher, and whose suffrage, of consequence, is here of 
more than ordinary weight. 

The^great glory of literature,” says Ilumc, “ in this island, during tlie reign of 
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James, Avas Lord Bacon. If we consider tlic variety of talents displayed by this man, as a 
public .sj)oaker, a man of business, a wit, a courtier, a companion, an author, a philosopher, 
he is justly entitled to great adijiiratio?’ If we consider him merely as an author and a 
pliilosopher, tlie light in which we \’iew him at present, though very estimable, he was 
yet inlerior to his contemporary CJalileo, perliaps even to Kepler. Bacon pointed out, 
at a distance, tlie road to pliilosojdiy ; (lalileo botli pointed it out to others, and matle 
hi)nscH’ considerable atlvances in ’t. 'J'ho Knglishman was ignorant of geonieti'y ; the 
J’’J(»-cutine revivetl tluit science, excelled in it, and was tlu; lirst who applied it, together 
with 1 ‘xperimcnt, to natural philosophy. 'J'he former rejected, with the most positive 
disdain, the system of (\>])eniicus ; the latter Au tificd it with new proofs, derived both 
from reason and the seu''i;s. IJaeon’s style is stiif and rigid ; his wit, though often bril- 
Iia)it, is also often unnatural ami lar-fetclied. (ialiJeo is a lively and agreeable, tliougli 
somewluil a ])roli\ writer.” ' 

'I’Longh it <'a;inol be <h'?iie«l that there is con.-;i<hTah!e triith in these remarks, yet it 
seems to me that tlie coinj>arison is not made with the justness and discrimination which 
might have been expected from Jluine, who aj)ppir.s studiously to have contrasted what is 
most excellent in (Jalileo, witli what is most defective in Bacon. It is true that (lalileo 
yhoi%e(I the way in (he applicatioji of mathematics and of geometry to physical investiga- 
lioii, and ihal the immediate utility of Ins performance was greatei’ than lliat of Bacon’s ; 
as it impi’iS'cd mon; movement on the age in which he lived, example being always so 
nnuh more powerful than precept. Bacon, indeed, w'rotc for an age more enlightened 
than his (*un, and it was long before the full merit of his wcu'k was undeistood. But 
ihougli (Jalileo was a geometer, and Bacon unactjuainted with the mathematies,—though 
(Jalileo a<lded new pr(*ofs to the system of the earth’s motion, wliieh Bacon rejected 
altogether,—yet is it. certain, 1 think, that the fon-jcr has more fellows or e(pials in the 
worhl of ^eiem'e than the latter, and that his excellenee, though so liigh, is less unriyalled. 
The range which Bacon’s speculations emhraeed was altogc'lher immense. He cast a })e- 
uctrating eye on the whole of science, from its leoi)lest and most infantine state, to that 
strength and perlection fVom which it was then so remote, and which it is perhaps destin¬ 
ed to approach to continually, but never to attain. iMore substitutes might he found for 
(Jalileo than for Bacon. More than one could be mentioned, who, iu the place cvf the 
lormer, would probal)ly have done what he did ; but the history of human knowledge jtoints 
out nobody of whom it can he .said, that, placed in the situation of Bacon, he; would have 
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clone ivhat IJacon did -no man whose j)ro])hetic "onius would have enabled him to deli¬ 
neate a system c*f seienee which had not y'ot he^un to exist !—who could have derived the 
knowledtre of wha( annht to he from what riv/.v //oZ, and who could have hecome so ricli 
in wisdom, lhou<*h he received from his predecessors no inheritance hut (heir errors. I 
am inclined, tlu-reCoiv, to aj^ree with J)’Alc-mheil, “(hat wlum om^ considers (lu'sound 
and eulari^ed views of’(his ifrcvit man, the multi(ude of’ the ohJee(s to which his mind was 
turned, ami (lu* boldness of’his style, which unites the most sid)lime imatfeb with the most 
rij^cu’ous jirecision, one is disposed to regard him as the greatest, (he most universal, and 
the most eloquent of’philosophers.’” 


‘h Hk.mahks, &c. 

It will hardly he doubted by any one vnIio attentively considers the method explained 
in the Xoriail Or^tuntni, which we have now attempted to sketch, that it contains a most 
comprehensive and rigorous |)lan ot’ inductive investigation. A (juestion, however, may 
occur, how ha* has this nuthod been really carrieil into juaetiee hv ihosi who ha\e made 
(lie great disroserii-s in natinal jehilosophy, a.nd who liavi* raised ])h\sica! seienee to its piv- 
sent height in the scale of’Innuan knowledge? Is tiu* whole method JKc‘ess;n\, or ha\e not 
(ireumstances oeiurre<l, which have rendered experimental investigation easier in prac¬ 
tice than it apjttsirs to he in theoiy ? d'o answer these (juestion.s eompletelv, v\ouId re- 
ipiirc more diseus.sion than is consistent with the llittits ol’lhis 1 )i.sscnatio)i ; 1 shall, therc'- 
f’ore, attempt no more than to point out the ]>rin.eiples on which :iu h an answer may he 
f’ounded. 

In a very e\tensi\e department, of physical science, it cannot he doubted that iinesti- 
gation has becai carried on, not perhaj»s more easily, but with a less rre<juent <ip])eal to ex¬ 
perience, than (he rules of’the A o; a///■■/// woidd .seem to rei|uirv’. In all th(‘ J'hy- 

si( al iiiijuirics wlu're mat hem;:! i< al ve.iseanng has hem ii,ip!oy<'d, aiter principles ha\(. 

he^'U e. t.ihhshed hy espi'i'a ;;ie, a ’..t.-a uiullitud.’ ul i!o ^jp-aiiy »-,r} ii.* witli (he pi'inei- 
[)K-s (iiejiiselvts, h;ive heen de<hiced fioin tiiem hy tIu uk le api>!u\..ieo of oou tiy and 
al c lU*. • • 

In nil ( haides, i’<;r e\;mi)!le, after (he haws of motion w. rs fil'-'t.veia wlii(fi w.,'. -lono 
by experiment, t!m lesl ot the .seieiui, to a great exient. 'v;is <..rrhil o.: hv la .e-oniji, ; -om 
tho.'O I.iws, in tlic s:ime manner th:;t tlie gionnler mahes h..s tiiseovt rii s iiy uaisvioing on 
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the <lefiiiitions, by help of a few axioms, or self-evident propositions. 'Hie only difference 
is, tliat, in the one case, the definitions and axioms are supplied solely from the mind it¬ 
self, ^\liile, in the other, all the definitions and axioms, wiiit h are not those of pure geome¬ 
try, are furnished by experience. ‘ 

IJacon ctntainly was not fully aware of the advantages lliat were thus to accrue tt) the 
physical sciences. lie was not ignorant, that the introduclion of mathematical reasoniim' 

o 

into those sciences is not only possible, but that, nudi r lU'tain conditions, it may lie at¬ 
tended with the greatest advantage, ile knew also in wliat maimer this apjilicatiou had 
bi'en abused by the lMaloni^ls, who had attempted, hy mean> of germietry, to estaldish 
the first principles ol’ physics, or had used them, in tuio/ii'ifi^ wliieh is ex¬ 

actly the province belonging exclusively to experience. .At t!;c .-amc time, lie pointed 
out, with great jnecision, the ])la(e which tlio mathematics may legitimately oeenpy, as 
serving to measun' and eonijiiire the objects of physical im|inry. lie did not, however, 
])er(;ei\e beforehand, nor was it possible that he should, the vast extent to wliieh the ap- 
piication of that seienee was eapalile of being carried. In llie book. Do .Ingmoitis, Iio has 
m.ule many excellent remarks on this sulijeet, full of tlie sagacity which penetrated so far 
into futurity, but, iievertlieless, could only perceive a small part of the scene which the 
genius of New (Oil was afterwards to unfold. 

Ili iKi-, the route whieli hxids to many of the richest and most fertile fields of seienee, is 
not ju-ecisely that \\hich IJaeoii pointed out; it is safer and easier, so that the voyager 
Unds he can trust to his chart and comjiass alone, without constantly looking out, or hav¬ 
ing tin- soundlng-liiic per})clnally in his hand. 

Anotlu-r remark 1 must make on Hueon’s method is, that it does not give sufficient im- 
poitance to the iiisidnUa' radii, or those which furnish us with accurate measures of phy- 
sie.i! nii;mti;i(.s. 'I’he experiments of this class are introduced as only subservient to prac¬ 
tice ; they are, howtwer, of inlinite value in the theoretical part of induction, or for as¬ 
certaining the causes and essences of the tilings inejuired into. M e have an instance ot 
this in llie discovery of that important truth in physical a'^tronomy, that the moon i- re¬ 
tained in her orbit by the force of gravity, or the same which, at. the earth’s surliue, 
makes a stone lid! to the gvonnd. 'I'his proposition, however it might have ht'cn sUsjiected 
to he true, could never have been demonstrated but by such observations and ex[)erimem- 


' 'Ilu" [).iri of mi'cliana'-. wlmli iiivoKi'-: only'■tatical ctjii'-idoi.ilimis, or iniii of I'm<' i- 

ol ln.il;, 'll,III (1 liy tn: ^iiiiinr i. I'lit iri'ly, it limit aiiv appeal to cxpi'rn. fici'. 'i'lii-. v'lll appo.ir, 

till' '-iilia ri ot' NIoclianii's moia' p.irliciil.o is IumK-iI sif. 
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as assigned accurate geometrical measures to the quantities compared. The semidiameter 
of the cartli} the velocity of falling bodies at the earth’s surfiice; the distance of the 
mooUf and her velocity in her orbitall these four elements must be determined with 
great precision, and afterwards compared together by certain theorems deducc<l from the 
laws of motion, before the relation between the force which retains the moon in her orbit, 
and that which draws a stone to the ground, could possibly be discovered. The discovery 
also, when made, carried with it the evidence of demonsti*atiou, so that here, as in many 
other cases, the instanticc radii are of the utmost importance in the theoretical part of 
j)hysics. 

Another thing to bo observed is, that, in many cases, the result of a number of parti¬ 
cular facts, or the collective instance arising from them, can only he found out by geome¬ 
try, which, therefore, becomes a necessary instrument in completing the work of induction. 
An example, which the science of optics furnislies, will make this clearer than any general 
description. When light passes from one transparent medium to another it is retracted, 
that is, it ceases to go on in a straight line, and the angle which tlio incident ray makes 
with the superficies which bounds the two mediae determines that which the refracted ray 
makes with the same superficies. Now, if we would Icani any thing about the relation 
which these angles bear to one another, we must have recourse to experiment, and all that 
experiment can do is, for any particular angle of incidence, to detcimiine the correspond¬ 
ing angle of rcfniction. This may be done in innumci'ablc cases ; but, with respect to 
the general rule which, in every possible case, determines the one of those angles from the 
other, or expresses the constant and invariable relation wliich subsists between them,— 
with respect to it, cxj)eriment gives no direct infonnatitm. 'I'lie methods of gcometiy 
must therefore be called in to our assistance, whieli, wlien a cons(aiit thougli unknown rc- 
latiou subsists between two angles, or two variable quautiues of any kiml, and when an in¬ 
definite number of values of those quantities are given, furnishes iiifallilde means of dis¬ 
covering that unknown relation, either accurately, or at least by aj)proximation. In tins 
way it has been found, that, when the two media remain the same, the cosines of the 
angles above mentioned have a constant ratio to one anotlK i*. Thus it appears, that, after 
experiment has done its utmost, geometry must be applied before the business of ijuluctiou 
can be completed. This can only haj>pen when the experiments atford accurate mcii- 
surcs of the quantities concerned, like the instantur vadii^ curnetdi, &c. and this advantage 
of admitting generalization with so nmeh certainty is one of their properties, of which it 
does not appear that even Bacon himself was aware. 

Again, from the intimate connection which prevails among the principles of science, the 
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success of one investigation must often contribute to the success of another, in such a de* 

gree as to make it unnecessary to employ the complete apparatus of induction from the 
beginning. When ceftain leading prinirdples have been once established, they serve, in 
new investigations, to narrow the limits within which the tiling sought for is contained, 
and enable the inquirer to arrive more speedily at the truth. 

Thus, suppose that, after the nature of the reflection and refraction of light, and par¬ 
ticularly of the coloiu-s produced by the latter, had been discovered by experiment, the 
cause of the rainbow were to be inquired into. It would, after a little consideration,- ap¬ 
pear probable, that the phenomenon to be explained depends on the reflection and refrac¬ 
tion of light by the rain falling from a cloud opposite to the sun. Now, since the nature of 
reflection and refraction are supposed known, we hav'c the principles previously ascertained 
which su e likely to assist in the explanation of the rainbow. We have no occasion, there¬ 
fore, to enter on the inquiry, as if the powers to be investigated were wholly unknown. It 
is the combination of them only which is unknown, and our business is to seek so to com¬ 
bine them, that the result may correspond with the appearances. This last is precisely 
what Newton accomjilished, when, by deducing from the known laws of refraction and re- * 
flection the breadth of the coloured arch, the diameter of the circle of which it is a part, 
and tlie relation of the latter to the place of the spectator .and of the sun, he found all 
these to come out from his calculus, just as they are observed in nature. Thus he proved 
the trutli of his solution hy the most clear and irresistible evidence. 

The strict method of Ikicon is therefore only necessary where the thing to be explained 
is new, and whore we liavc no knowledge, or next to none, of the powers employed. This 
is but rarely tlie case, at least in some of the branches of Physics j and, therefore, it occurs 
most coi^ionly in actual investigation, that the inquirer finds himself limited, almost from 
the lirst outset, to two or three hypotheses, all other suppositions involving inconsistencies 
which cannot for a moment be admitted. His business, therefore, is to compare the re¬ 
sults of these hyjwtheses, and to consider what consequences may in any case arise from the 
one tliat woidd not arise from the other. If any such difference can be found, and if the 
matter is a subject of experiment, we ha%'c then an instmUia crticis which must decide the 
question. 

'rims, tlic instantia cruets comes in real practice to be the experiment most freqticntly 
appealed to, and that from which the most valuable infonuation is derived. 

Ill executing the method here referred to, the application of much reasoning, and fre¬ 
quently of much mathematical reasoning, is neccvssary, before any appeal to the experiment 
ean be made, in order to deduce from each of the hypotheses an exact estimate of the cons-- 
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sequences to which it leads. Suppose, for instance, that the law by which the magnetic 
virtue decreases in its intensity, as we recede from its poles, were to be inquired into. It 
is obvious chat the number of liypotheses is here indefinite j and that we have hardly any 
choice but to begin with the simplest, or with that which is most analogous to the law 
of other forces piopagated from a centre. Whatever law we assume, we must enter into a 
good ikal of geojm iric reasoning, before a conclusion can be obtained, capable of being 
brought to the test of exj)crienco. The force itself, like all other fia’ces, is not directly 
perceived, and its cKects are not the I'csult of us mere intensity, but of that intensity com¬ 
bined with the figure and magnitude of the body oil which its acts; and, therefore, the 
calcidiis imiftt he employed to exj es» the measure of the effect, in terms of the intensity 
and the distance only. I'liis 1,'eing done, the hypothesis wliich gives results most nearly 
corresponding to the facts observed, wlicn the magnet acts on the same body, at different 
distances, must be taken as tlie nearest approximation to the truth. \\’e have here an in¬ 
stance of the use of hypothesis in inductive investigation, and, indeed, of the only legiti¬ 
mate use to whieli it can ever be applied. 

It also appeal's that Bacon placed the ultimate object of philoso])hy too high, ami too 
much out of tlie reach of man, even when his exertions are most skilfully eondneted. He 
seems to have thought, that, by giving a jiroper iliri'ction to our researches, and canying 
them on according to the inductive method, we should arrive at the knowledge of the 
essences of the powers and qualities residing in bodies; that we should, for instance, be¬ 
come acquainted with the essence of heat, of cold, of colour, of transparency, 'i'he fact, liow- 
ever, is, that, in lus far as science lias yet advanced, no one essence has been discovereil, 
citlier as to matter in general, or as to any of its more extensive modifications. We 
are yet in doubt, whctlier heat is a peculiar niofioii of the minute parts of bodies^as Bacon 
liimself conceived it to he ; or something emitted or radiated from tlieir surfaces ; or 
lastly, the vibrations of an elastic medium, by wliich they are penetrated and surround¬ 
ed. Yet whatever be fhe fonn or essence of heat, we have discovered :» great auinber of 
its properties and its laws ; and have done so, by pia’suing with more or less accuracy the 
method of induction. We have also this consolation for the imperfection of our theoreti¬ 
cal knowledge, that, in as much as art is concerned, or the jiossession of' power over heat, 
we have perhaps all the advantages that could be obtained from a complete knowledge of 
its essence. 

An equal degree of mystery hangs over the other properties and modifications of body ; 
light, electricity, magnetism, elasticity, gravity, are all in the same circumstantes ; and the 
only advance that philosojiliy has made toward the discovery of the essences of these qua- 
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lities or substances is, by exploding some theories, father than by establishing any,—so true 
■ is Bacon's maxim, that the first steps in philosophy necessarily consist in negative propo¬ 
sitions. Besides this, in all the above inHiances the laws of action have been ascertained j 
the phenomena have been reduced to a few general facts, and in some cases, as in* that of 
gravity, to one only j and for ought that yet appears, this is the highest point which our 
science is destined to reach. 

In conseciucncc of supposing a greater perfection in knowledge than is ever likely to be 
attained. Bacon appears, in some respects, to have misapprehended the way in which it is 
ultimately to become applicable to art. lie conceives that, if the Jdr?n of any quality 
were known, we should be able, by inducing that fonn on any body, to communicate 
to it the said quality. It is not probable, however, that this would often lead to a more 
easy and simple process than that which art has already invented. In the case of colour, 
for example, though ignorant of its form, or of the construction of surface which enables 
bodies to refiect only liglit of a particular species, yet we know how to communicate 
that power from one body to another. Nor is it likely, though this stincturc wore known 
widi ever so great juveision, that we should be able to impart it to bodies by any 
means so simple and t'asy, as by the ( ommon process of immersing thejn in a liquid of a 
given colour. 

In some instances, liowever, die theories of chemistry have led to improvements of art 
very eonfonn.iblr to di. .■mi< qiadons of the A'otv/w Or^amon. A remarkable instance of 
this ocenrs in the process for bleaeliing, invented by Bcrtliollet. It bad been for some 
time known, tJuit the eombination of the chemical principle of oxygen with the colouring 
matter in bodies, <lestroyed, or diseharged, the colour ; and that, in the common process 
of bleaelgjyg, it was chiefly by the union of the oxygen of the air with the colouring 
matter in the cloth that this effect was produced, 'rite excellent chemist just named con¬ 
ceived, ihereforc, that if the oxygen coultl he presented to the cloth in a dense state, and, 
at the same time, feeldy combined with any other body, it might unite itself to the colour¬ 
ing matter so readily, that the process of bleaching would by that means l>e greatly acce¬ 
lerated. IJis skill in chemistry suggested to him a xvay in wliich this might easily be 

« 

done, by immersing the cloth in a liquid containing much oxygen in a loose state, or one. 
in which it was slightly combined with other substances, and the effect followed so exactly, 
that lie was able to perform in a few hours what I’cquired weeks, and even montlis, accord¬ 
ing to the common process. 7’In’s improvement, therefore, was a real gift from the sciences 
to the arts j and came nearly, though not altogether, up to the ideas of Bacon. I suspect 
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not altogether, because the iiianncr in winch oxygen destroys the colour of bodies, or alters 
the structure of their surfaces, remains quite unlcnovvn. 

It w'as natural, however, that Jhieon, wjio studied these subjects theoretically, and saw 
nowhere any practical result in which iic could confide, should listen to the inspirations 
of his own genius, and ascribe to philosopln a perfection which it may be destined 
never to attain. lie knew, that from what it had not yet done, he could conclude 
notliing against what it might hereafter iiecomplish. lint after his method has been fol¬ 
lowed, as it lias now been, with greater or less accuracy, for more than two hundred years, 
circuinstanecs are greatly changed j and the impediments, which, during all tliat time, 
have not yieldetl in the least to any effort, are perhaps never likely to be removed. 
This may, however, be a rash inference ; Bacon, alter all, may be in the right; and 
wc may be judging under the influence of the vulgar prejudice, which has convinced 
men, in eAx*ry ago, that they had nearly reached the lartliest verge of hinnan know¬ 
ledge. This must he left for the decision of posterity; ami we should njoiee to think, 
that judgment will hereafter be given against the opinion which at this moment appears 
most probable. 


SiXTION III. 
MECIIANU S. 


1. 'J’lIEOKV OK JVIo'i'IO.V. 

IiKKOin'. the entl of the sixteenth century, mechanical science laid never gone beyond 
tlie problems which treat of the equilibrium of bodies, and had been able to resolve these 
accurately, only iu the cases which can be easily reduced to the lever, (niidn LTaldi, an 
Italian mathematician, was among the first who attempted to go I'aither tlian Archimedes 
uid the ancients had done in such inquiries. In a treatise which bears the date of 1<577» 
1C reduced the pulley to the lever, but with respect to the iucliued plane, he continued 
II the same error with Papjms Alexandrinus, supposing that a certain force must bo ap- 
)licd to sustain a body, even on a plane which has no inclination. 

Stevinus, an engineer of the Low ('ountrics, is the first who can be said to have passed 
•i voud the point at which the aneicnts bad stopped, by determining accurately the force 
icccssary to sustain a body on u plane inclined at any angle to the horizon, lie resolved 
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did not dwcovet the gei»^ principle gf tM 


qudiiited with this periigi^lar osse* iTainldi^teij^4"^^^®®diIe'%tt J^oe* 

The remark, that a cba^ laid on aif incl^n^^ane, witli a iwufc*^ ii baaging^erat 
top, in a perpendieuhur Jiii0, will be in equt'^brfo, M the two cmd^T of ireachvdowa 

exactly to the same level, led bun to the concluaiot}^ ^lat a body pay be at^tj^ed on audh 
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a plane by a force which draws in a direction npn^yki to It, and W^l^ht of^be 

body the same ratio that the height of the |>|aR^^has to ih^Iem 



Though it was probably fropi experknce'tl^ $te^nAs^deaHv^’S:(e knowledge of jthie 
proposition, he attempted to prove the tru^ of ii by eeasednng a priori, Ife sii^poiP^ tiire 
two extremities of the chain, when disposed as above, to be connected by a^-|dft shnilar kr 
the levt, which, therefore, must hang dovim, and form an arch* Ji In ihil^ljiate, »py8 he, 
the chain were to move at jidl, it would continue to move for ever,L Ij^pseits situation, on 


the whole, ne\er cluinging, if it were detemimed to move at one instant, it must be so 
detenninid at every other instant. Now, such^ perpetual motion, he adds, is impossible^ 
and therefoic the chain, as here supposed, with the arch hanging below, does opt movok 
But the foice of the arch below draws down the ends of the chain equally, becaose the 

*' _ W 

aich IS divided in the middle or lowest point into two parts similar and equal. Take away 
these tv\o equal foices, and the remaining forces will also be equal, that is, the tendmihy^ 
of the (him to descend along the inclined plane, and the opposite tendency of the ^part* 
liau';inn peipi nditulaily do\\n, arc equal, or are m equihhrio with one another. Such is the 
K isonm^ o/ StcMuus, which, whtthei pcifectly satisfactory or not, must be acknowledged 
to be e\tienicly ingenious, and highly ilesciving of attention, as having furnished the first 
solution of a pioblein, by which the progress of mechanical science had been long arrestedi 
The first appeal ance of his solution is said to have had the date of 158^ ^ but his works, 
as we now see them, were collected after Ins death, by his countryman Albert Girard* and 
published at Leyden m l6dt. ‘ Some discoveries of Stevinos in hydrostotioi wiS be 
hereafter mentioned. ^ ** * 

The pel son who comes next in the hibtory of mechanics made e gtt e t rav^utiim in tho 
physical sciences. Galileo was born at Pisa in t^e year lS64t4 He early s^I^ed hknaelf 


* The edition of Albert (jirard is entitled Oeworti Matheniati^t dt Stoetiw, in folio. Bee Livre I. 
De la Stattque, theorem 11. Stevinus aUo wrote a treatise on^nawgatiob, which was paUisbedhi flemidt 
in 1580, and was afterwards honoured with a translation mto Latin, by Grottos. The merit of Sterinus hse 
betn particularly noticed by La Grange. Meemuqut Anabfhque^ Tom. L Sect. 1. 9. 
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to tlie study oF niatheipatics and natural philosophy j and it is from the period of his dis¬ 
coveries that we arc to date the joint application of experimental and geometrical reasou- 
ipg to explain the phenomena of nature. 

As early as he published a treatise, deila Scienza Mechanica, in wliich he has 

given the theory, not of the lever only, but of the inclined plane and the screw ; ami has 
also laid down this general proposition, that mechanical engines make a small force ecjiii- 
valent to a great one, by making the former move over a greater space in the Siinie tiim, 
than the latter, just in proportion as it is less. No contrivance can make a small weight 
put a gipat one in motion, but sucb a oue as gives to the small weight a velocity which is 
as much greater than that of the large weight, as this last weight is greater tliuu the lii sl. 
Tliese general propositions, and their influence on the action of machinery, CJalileo jno- 
ceeded to illustrate with that clearness, simplicity, and extent of view, in which ho was 
quite unrivalled ; and hence, 1 think, it is fair to consider him as the lirst person to 
w hom the mechanical principle, since denominated that of ihn virtual vcloridrs, had occui - 
red in its full extent. The object of his consideration was the action of macliines in motion, 
and not merely of macliines i/i equilibrio, or at rest; and he showed, that, if the ofl'cet oi’a 
force be estimated by tlie weiglit it can raise to a given height in a given time, this eflcct 
can never be increased by any mechanical contrivance whatsoever. 

In the same treatise, lie lays it clown as a jiosfiilate (^supposizionv'), that the effect ofom 
heavy body to turn another round a centre of motion, is ])roportional to tlie jieipeiulieiilae 
drawn from that centre to the vertical ]>assing through tlie body, or in g<-m*ral t(» (in- di¬ 
rection of the force. This proposition he states without a demonstration, and jja-^sc s by 
means of it to the oblique lever, and llienee to (lu! inclined plant*, 'i’o speak strictly, 
however, the demonstrations with resj»eet to liotli these last are incomplete, tJio j)receding' 
proposition being assumed in them without proof. It is probable that he satisfied himself 
of the truth of it, on tlie principle, that the distances of force's from llu; centre of motion 
inust alw'ays be measured by lines making (he samr angles w'ith their dnc-ctions, and th<it 
of such lines the sinqilest are the perpendiculars. IIis demonstration is regarded by l.a 
Oi’iinge as quite satisfactory. ‘ 

, Galileo extended the theory of motion still fartlier. lie had begun, while pursuing 
1^8 studies at the university of Pisa, to make experiments on the descent of falling bodies, 
and discovered the het, that heavy and light bodies fail to the ground from the same 


■ * Mecoixiquc Analytiquc, Tom I. 1.^6. 
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height in the same time» or- in times so nearijr th^ siaixie^ th^ the difibrenco’.can mily h6 
ascribed to the resistance of the air. From e^m'viug the inJfiSetious of the Ihmps in the 
cathedral, he also arrived at this verjf^ important'Conclusion,in‘iiiechanics, that the great 
and the sm.all vibrations of the same pendulum arc performed^ih the same time, and . that 
•this time depends only on the length of the pendulum. The date of these observatiotfs 
goes back as fir as the year 1.583. ' 

These experiments drew upon him the displeasure o^ his masters, who eomdttered it as 
iinbecomiiig of their pupil to seek for truth in the liook of Nature, rat|ier than, in the 
writing.s of Aristotle, wJien elucidated by their commentaries, and, fi'om that moment be¬ 
gan the persecutions with which the prejudice, tlie jealousy, and bigotry of his contempo¬ 
raries eontiiiued to luirass or afflict this great man throughout his whole life. • . 

That tlie acceleration of falling bodies is uniform, or, that they receive equal increments 

of velocity in eejua! times, he appears first to have assumed as the law whiclt^diey follow, 

. * » “ ^ 

merely on account of its simplicity. Having once assumed this principle, he sliowed, by 
mathematical reason lug, that the spaces descended through must be as the sqiuu'es of the 
time's, ainl tliat the space fallen ^tu^ough in one second is just the half of that which the 
i)ody would have described in the same time with the velocity last acquired* 

'J'lie knowledge which he already had of the properties of the inclined plane enabled 
him ve ry ic'adily to perceive, that a body descending on .such a jdanc must he unifonniy 
accelerated, tlioiigh more .slowly than when it falls directly, and is accelerated by its whole 
wfiglil. liy means ol’ tlu' inelined plane, therefore, ho was able to bring the whole theory 
of lalTnig bodies to the test, of experiment, and to prove thp truth of hls original assnmp* 
tion, the imifoniiity of their acceleration. 

Hi. ne\i step was to determine the path of a heavy body, when obliquely iwojected. 
lb'shqwed this patli to 1)0 a parabola; and here, for the first time, occ‘ur.s the use of a 
principle wltieli is the same witlt the composition of motion in its full extent. Galileo, 
Iniwever, gavt' no name to this principle ; lie did not enunciate it generally, nor did he 
give any ilemonst rat ion of if, though he employed it in his reasonings. The inertia of 
body was assumed in the same manner ; it was, indeed, involved in the uniform accelera¬ 
tion of falling botlios, for these bodies did not lo.se in one minute tlie motion acquired in 

• • • ^ 
the procetliiig, but, retaining it, went on continually receiving more. 

The theory of the inclined plane had led to the knowledge of this proposition, that, if 
a circle be placed vertically, tWfe chords of different arches terminating in the lowest point 
of the circle, arc all descended through in the same space of time. 'Iliis seemed to ex¬ 
plain why, in a circle, the great and the small vibrations are of equal duration. Here, 
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how^ei', (xfdilco was under a mistake, as tk© motions in the chord and in the arch are 
very dissimilar. 'Hic accelemting force in.the chord I’cmains the sanm from the beginning 
to the end, biA, in the arch, it varies continually, and becomes, at tlio lowest }>oint, equal 
to nothing, ''.rhe times in the chords, and in the arches, are therefore different, so that 
here w’c have a point markijig the greatest distance in this quarter, to which the incchanr- 
cal discoveries of Galileo exteudedy , The first person who investigated the exact time ol’ 
a vibration in an arch of a circle was Huygens, a very profoun<l mathematician. 

To this list, of mechanical discoveries, already so important and extensive, we must 
add, tliat Galileo was the first who maintained the existence of the larc' q/'contiNuitj/, and 
who made use of it as a principle in his rciumiings on the phenomena of motion. * 

The vibrations of the pendulum having suggested to Galileo the means of measuring 
time accurately, it appears certain that tlie idea of applying it to the clock had also occur¬ 
red to him, and of using the chronometer so formed for finding the longitude, by means 
of bbservatimis made on the eclipses of the satellites of Jupiter. How fiir he had actually 
proceeded in an invention whicli required great practical knowledge, and which afterwards 
did so much credit to Huygens, appears to be uncertain, and not now easy to be ascertain¬ 
ed. But that the project had occurred to him, and that he hatl taken some steps towards 
realising it, is sufficiently established. 

One forms, however, a very imperfect idea of this philosopher, from eonsidei ing the dis¬ 
coveries and inventions, numerous and splendid as they are, of which lie was the undis¬ 
puted author. It is by following his reasonings, and by pursuing tlie train of his thougltts 
in his own elegant, tliough somewhat diffuse exposition of them, that wi* l)ee()me iic(piainl- 
ed with the fertility of his genius, w'ith the sagacity, penetration, and eomprelu'u.siveness 
of his mind. The service which he rendered to real kno\‘.le<lgo, is to be estimate*! not only 
from the truths which he discovered, but fi*om the errors w hich he detected,—mere¬ 
ly from the sound principles wliich he established, but from the pernic ious idols which lie 
overthrew. His acuteness was strongly displayed in the address with which lie exposed 
the errors of his adversaries, and refuted their opinions, hy compjuing one part of them 
with another, and proving their extreme inconsistency. Of all the writers v\ho have 
lived in an age, which was yet only emerging from ignorance and barbarism, Galileo has 
most entirely the tone of true philosophy, and is most free from any contamination of the 
iiioes in taste, sentiment, and opinion. 


^ Opere de Galileo, Tom. IV. Dial. 1. p, 32, Florcace edition, and in many other x>artB. 
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phers more readily, from the chvumstance tl^^th^'^r9°onSical Jiro iifes'of, Copernicus 
had directed their attention to the s^v subject. . It had become nment, that the great 
point in dispute between his system and the Ptolemaic must be finS^ly decided by an ap- 
peal to the nature of motion, and its laws. The great argument to which the friends of 
the latter system naturally-had recourse was the in^ossihility, as it'seemed to them to be, 
of the swift motion of the earth being able to . ^st, without the perception, nay, even 

* ''-vlV ^ . 

without the destruction; of its inhabitants., It was natural for the followera of Copernicus to 
reply, that it was not certain that these two things were incompatibler; that there were 
many cases in which it appeared, that the motion common to a whole system of bodies dhl* 
not alFect the motion of those bodies relatively to one another ; that the question must be 
more deeply inquired into ; and that, without this, the evidence on opposite., sid^ could 
not be fairly and ticcurately compared. Thus it was, at a very fortunate moment, 
that Cjalileo made his discoveries in Mechanics, as they were rendered tnort! interesting 
hy tliose wliich, at that very time, he himself was making in Astronomy. The sys¬ 
tem of C’operniciis had, in tliis manner, an influence on the theory of motion, and, 
of course, on all the parts of natural philosophy. The incrlrn of matter, the teu- 
deiu y of body, wlu'u ])ul in nioliouj to preserve the quantity and direction of that mo¬ 
tion, after the cause wliicrh impressed it lias ceased to act, is a principle tvhich might still 
have lieen unhnovvn, if it. had not been forced upon us by tlie discovery of the motion of 
the earth. 

'J’he lir-t. adtlition which was made to the mechanical discoveries of Galileo was by 
'rorrieclli, in a treatise J)r Molu Graxium naluraliter descendcntiimi et prqjectotum.* 
To this ingeniotts man wo are indebted for the discovery of a remarkable property of 
the of gravity, and a general principle with respect to the equilibrium of bodies. 

It is tliis ; If there be any number of heavy bo<lies connected together, and so circum¬ 
stanced, tliat !)_,their motion their centre of gravity can neither ascend nor descend, these 
bodies will remain at rest. This proposition often furnishes the means of resolving very 
difficult questions in mechanics. 

Descartes, whose name is so great in philosophy and mathematics, has also a place in 

' ^ 

the liistoiT of mechanical discovery. . Witli regard to the action of machines, he laid 

*» * 

down the same principle which Galileo had established,-~that an equal effort is neces- 


‘ Vitsc Itolorum lilustriuto, Vul. 1. p. SVl. 
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saiy to give to a weight a certain velocity, as to give to double the weight the half of 
that velocity, and so on in proportion, the effe^ beitig always measured by the weight mul¬ 
tiplied into the velocity which it receives. He coiild hardly be ignorant that this propo¬ 
sition had been already stated by Galileo, but he has made no mention of it. He, indeed, 
always affected a disrespect for the reasonings and opinions of the Italian philosojdier, 
which has done him no credit in the .eyes of posterity. 

’» *t ■; ■ 

The theory of motion, how ever, has in some pointy been considerably indebted to Des¬ 
cartes. Though the reasonings of Galileo certainly' involve the knowledge of the <lisj>osi- 
tion which matter has to preserve its condition cither of rest or of i*ectilincal and uniforin 
motion, the first distinct enunciation of this law is found in the writiiiirs ol* the French 
philosopher. It is, however, there represented, not as mere inactivity, or imlilleroTicc, 
but as a real foi’ce, which bodies exert in order to preserve their state of rest or of mo¬ 
tion, and this inaccuracy affects some of the reasonings concerning their action on one 
another. 

Descartes, however, argued very justly, tliat all motion being naturally rectilineal, when 
a body moves in a curve, this must arise from some constraint, or some I'orcc uj-ging it 
in a dir6ction different from tliat of the first imjiulse, and that if this cause were rcmovc'd 
at any time, the motion Avonld become rectilineal, and would be in tlie tlirectiou of a tan¬ 
gent, to the curve at the point where the dofiectiug force cease<l to act. 

Dastly, He taught that tlie (juaiitity of motion in the universe remains always tlic 
same. 

'Die reasoning by wliich he supported the first and second of these propositit)ns i^; not 
very convincing, and tliongli he might have appealed to experience I’or tlie truth of both, it 
was not in the spirit of his philosophy to hike that method of demonstrating i(R jirineiples. 
His argument was, that motion is a state of body, and that body or matter cannot^jj|^nge 
its own state. Tin’s was his deinonstr.'ition of the first pj'oposition, from which the second 
folloW'ed necessarily. 

The evidence produced for the iliinl, or the jiriscrvat ion of the same cpiantitv ol' 
motion in the universe, is founded on the immutability of the Divine nature, and is an 
instance of the iutoleruhle presumption which so often distinguished the reasonings of 
this philosopher. Tliough the immutability of the Divine nature w'ill readily he ad- 
taitted, it remains to be shown, that the continuance of the same quantity ol' motion in 
the universe is a consequence of it. This, indeed, cannot be shown, for that quantity, 
in the sense in wliich Descartes understood it, is so far from being preserved uniform, 
that it varies continually from one instant to another. It is nevertheless true, that the 









,quantity of motion in the nnivisise, when :ie invariabfe/^lbat is, when 

reduced to tho direction of three axes at nght «n^es!;t;b..(Hm another, ah4;,](^hen oppo- 
site motions are supposed to have ^|}O0e si^s/ This\is .^rtrwth np^'J^.rfectly' under- 
. stood, and is a corollary to the eqindity of action and reaction^ in coMi^neSnce of which, 
whatever motion is communicated in one dpciectionp is either' lost iji^th^direction, or 
generdted iu the oppositCt This, however/ifdifferent' 

Descartes, and if expressed in his language, wobld jwsevt, not ^at Jqp sum, but that the 
difference of the opposite motions in the universe remains constantly tho same. When 
he proceeds, by help of the principle which he had^-thus mistaken; to,determine the laws 
oi' the collision of bodies, his conclusions ai-e almost all false, and have, indeed, such a want 
of consistency and analogy with one another, as ought, in the eyes of a m^hema^cian, to. 
have appeared the most decisive indications of error. How this escaped tho pesfitetration of 
a man well acquainted with the harmony of geometrical .truthS^a^jthe grsfdnm transitions 
by which they always pass into one another, is not easily explaiivisd, iqid perhaps, of all his 
errors, is the least consistent with the powerful and systematic genius which he is so weH 
kuow'ii to have possessed. . *• . 

'riius, tlie obligation which the theory of motion has to this philosopher, consists in his 
having pointed out the nature of centrifugal force, and ascribed that force to the true cause, 
the inertia of body, or its tendency to uniform and rectilineal,motion. ■ 

'riu' Ia\%s which actually regulate the collision of bodies remained unknown till some 
\eais later, when they were recommended by the Royal Society of l.ondon to the parti- 
enliir attention of its members. Three papers soon appearctl, in which these laws were all 
correctly laid down, though no one of the authors had any knowledge of the conclusions 
obtained by the other two. The first of these was read to the Society, in November 1608, 
by I^i^lli^Vallis of (Oxford; the next by Sir Christopher Wren iu the month following, and 
the third by 1 inygens in January 1669. The equality of action and reaction, and the 
maxim, that the same force communicates to different bodies velocities which are inversely 
as their masses, are the principles on “which these investigations arc founded. 

The ingenious and profound uiatheinaticiuii lust mentioned is also the first who explain¬ 
ed the true relation between the length of a ptmdulum, and the time of its least vibrations^ 
and gave a rule by which the time of the rectilineal, descent, through a line equal iu length 
to the pendulum, might from thence be deduced. He next applied tlie pendulum to re¬ 
gulate the motion of a clock, and gave an account of his construction, and the principles of 
it, in his Horologium Oscillatoriumt about the year 16/0, though tlie date of the inven- 



^rrect tli j imperfection of a 
pendulum, by making it vibrate between cycloidal ch^k$,'in consc<picuce of which its vi- 
iH'ations, whether great or small, became, not approximately, but precisely of equal du¬ 
ration. 

Robert Hooke, a very celebrated-English mcchiuiician, laid claim to the same applica- 
tion of the pcuduluni to the clock,!&rid the same use of the cycloidal cheeks. There is, 
how’ever, no dispute as to the priofllf^ of Huygens* claUn, the invention of Hooke being as 
late iis 1670 . Of the cycloidal checks, he is not likely to have been even tlic second in¬ 
ventor. Experiment could hardly lead any one to this discovery, and he was iK>t sntllc;ieiit- 
ly skilled in the mathematics to have found it out by mere reasoning. The fact is, that 
though very original and inventive, Hooke was jealous and illiberal in the extreme j he ap- 
jjropriated to himself the inventions of all the world, and accused al^ the world of appro¬ 
priating his. 

It haa already been observed, that Ga^lilco conceived the application of the pendulum to 

the clock earlier, by several years, than either of the periods just referred to. 'I’lie inven- 

* 

tion did great honour to him and to his two rivals; but that which argues tlie most pro¬ 
found thinker, and the most skilful mathematician of the three, is the discoveiy of the re¬ 
lation between the length of the pendulum and the time of its vibration, and this discovery 
belongs exclusively to Huygens. The method whicli he followed in his investigation, 
availing himself of the properties of the cycloid, though it be circuitous, is ingenious, and 
highly instructive. 

An inveutioiJ, in which Hooke h^ certainly the priority to any one, is the application of 
a spiral spriiig to regulate the balance of a watch. It is well known of wliat practical 
utility this invention has been found, and how much it has contributed to the solution of 
the problem of finding the longitude at sea, to which not only he, but Galileo and Huygens, 
appear all to have had an eye. 

In what respects the theory of motion, Huygens has still another strong claim to our 
notice. This arises from his solution of the problem of finding the centre of oscillation of 
a compound pendulum, or the length of the simple pcndplum vibrating in the same time 
with it. Without the solution of this problem, the conclusions respecting the pendulum 
were inapplicable to the construction of clocks^ in which the pendulums used are of ueccs- 
«ty compound. The problem was by no means easy, and Huygens was obliged to intro- 


tion goes, as far back as Ii^6. * Eastly, How i 


' JVIontucJa, Torn. 11'. p, 418, £d edit. 
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duce a principle which had not before been 
after descending to its lowest point, was to be ae^eted |ntQ particles distinct and uncon< 
nected with one another, and each left at liberty to' coniinue its own vibration, the com¬ 
mon centre of gravity of all those ditached weights would ascend to the same height to 
\v4iich it would have ascended had they continued to constitute one body. The above 
principle led him to the tnie solution, and his investigation, though lew satisfactory than 
those which have been since given, does great credit to his ingenuity. This was the most 
difficult mechanical inquiry which preceded the invention of the diffhrentiid or duxionary 
calculus. 

IIyduostatics. 

While the theoiy of motion, as applied to solids, was thus extended, in what related to 
Huids, it was making equal progress. Tlje laws which detennine the weight of bodies im¬ 
mersed in duids, and also the position of bodies floating on them, had been discovered by 
Archimedes, and w’ere farther illustrated by Galileo. It had also been discovered by Ste- 
vinus, tliat the pressure of fluids is in proportion to their depth, and thus the two leading 
principles of hydrostatics were established. I^ydraulics, or the motion of fluids, was a 
matter of more difficulty, and here the firet step is to be ascribed to Torricelli, who, though 
younger than Galileo, was for some time his contemporary. He proved that water issues 
from a hole in the side or bottom of .i vessel, with the velocity which a body would acquire, 
by filling from tlie level of the surface to the level of the oirilice. This proposition, now 
so well known us the basis of the whole doctrine of Hydraulics, was first published by 
Torricelli at the end of his book, De Moiii Gravium et Prqjeciorum ; but it is not the 
greatest discovery which science owes to the friend and disciple of Galileo. The latter 
had failed in assigning the reason why water cannot be raised in pumps higher than thirty- 
three feet, but he had remarked, that if a pump is more than thirty-three feet in length, a 
vacuum will be left in it. Torricelli, reflecting on this, conceived, that if a heavier fluid 
than water were used, a vacuum might be produced, in a way far shorter, and more com¬ 
pendious. lie tried mcrcuiy, therefore, and made use of a glass tube about three feet 
long, open at one end, and close at the other, where it terminated in a globe. He filled 
this tube, shut it with bis finger, and inverted it in a basin of mercuiy. The result is weft 
known ;—he found that a column of mercury was suspended in the tube, an effect which 
he immediately ascribed to the pressure of the atmosphere. So disinterested w^s this 
philosopher, however, that he is said to have lamented that Galileo, when inquiring into 
the cause why water does not ascend in pumps above a certain height, had not discovered 


the ^(^rnpqund pendulum. 
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SECOND DISSERTATION. - 

the true cause of the phenomenon. The generosity of Torricelli was perhaps rarer than 
his genius;—^there are more who might have discovered the suspension of mercury in 
the barometer, than who would have been willing to part with the honour of the discovery 
to a master or a friend. 

This experiment opened the door to a multitude of new discoveries, and demolished a 
Ibrmidablc idol, the horror of a vacuum, to which so much power had been long attributed, 
and before which even Galileo himself had condescended to bow. 

'Flic objections wliich were made to the explanation of the suspension of the mercury 
in the tube of the barometer, were overthrown by carrying that instioiment to the top of 
l*uy dc Dome, an experiment suggested by Pascal. The descent of the mercury show¬ 
ed, that the pressure vrhich supported it was less there than at- the bottom; and it was 
afterwards found, that the fall of the mercury corresponded exactly to the diminution of 
the length of the pressing column, so that it afforded a meiusure of that diminution, and, 
consequently, of the heights of mountains. The invention of the air-pump by (Xto 
Guericke, burgomaster of Magdeburg, quickly followed that of the barometer by 'Forri- 
cclli, though it does not appear that the invention of the Italian philosopher was known 
to the German. In order to obtain a space entirely void of air, Otto Guericke tilled 
a bari'el ivith water, and having closed it exactly on all sides, began to draw out the wa¬ 
ter by a sucking-pump applied to the lower part of the vessel. He hail proceeded but 
a very little way, when the air burst into the b.arrel with a loud noise, and its weight 
was proved by the failui’e of the experiment, as effectually as it could have been by its 
success. After some other trials, which also failed, he thought of employing a sphei'c 
of glass, W'heu the experiment succeeded, and a vacuum was obtained. I'liis was about 
the year 10.54. 

Tlie elasticity of the air, as well as its weight, now l)ccamc known ; its necessity to 
combustion, and the absorption of a certain proportion of it, during that process ; its ne¬ 
cessity for conveying sound ;—all these things were clearly demonstrated. 'Fhe necessity 
of air to the respiration of animals required no proof from experiment, but the sadden 
extinction of life, by immersion in a vacuum, was a new illustration of the fact. 

The first considerable improvements made on the air-pnmp are due to JVfi Hoyle. 
He substituted to the glass globe of Otto Guericke a receiver of a more commodious 
form, and constructed his pump so as to be worked with much more facility. His ex¬ 
periments were farther extended,—they placed the weight and elasticity of the air in a 
i^riety of new lights^,——they made known the power of air to ilissolve water, &c. .Boyle 
had great skill in contriving, and grcM dexterity in performing experiments. He liad, in- 
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deed, very early applied liimself to the prosecution of experimental science, and was one 
of the members of the small but distinguished body, who, during the. civil wars, held pri¬ 
vate meetings for cultivating naturi^k lowledge, on the plan of Bacon. Tliey met first 
i^in I.ondon, as early as 1(345, afterwards at Oxford, taking the name of the Philosophic ^ 
College. Of them, when Charles the Second ascended the throne,- was formed the Royal 
Society of London, incorporated by letters patent in 1GG2. No one was more useful than 
Boyle in communicating activity and vigour to the hew institution. A r.eal lover of know¬ 
ledge, he was most zealous in the pursuit of it; and having thoroughly imbibed the spirit 
of Bacon, was an avoived enemy to the philosophy of Aristotle. 


Section IV. 
ASTRONOMY. 


1. Ancient Astronomy. 

It has already been remarked, that the ancients made more considerable advances in as¬ 
tronomy than in almost any other of the physical sciences. Tliey applied themselves dili¬ 
gently to oliservc the heavens, and employed mathematical reasoning to connect together 
the insulate<l facts, whu h are the only objects of direct observation. The astronomer dis¬ 
covers nothing by help of his instruments, but that, at a given instant, a certain luminous 
point has a particular position in the heavens. 'Die application of mathematics, and par¬ 
ticularly ol' spherical trigonometry, enables him to trace out tlie precise tract of this lumi¬ 
nous spot; to discover the rate of its motion, whether varied or unifonn, and thus to re¬ 
solve the first great problem which the science of astronomy involves, viz. to express the 
positions of the heavenly bo<lies, relatively to a given plane in functions of the time. The 
problem thus goiicrally cnimciated, comprehends all that is usually called by the name of 
dcscrijitive or inathematic.'il astronomy. 

The explanation of the celestial motions, which naturally occuired to those who began 
the study of the heavens, was, that the stars are so many luminous points fixed in the sur- 
iace of a sphere, having t.hc earth in its centre, and revolving on an axis passing through 
that centre in the space of twenty-four hours. When it was observed that all the stars 
did not partake of this diurnal motion in the same degree, but that some were carried 
slowly towards the east, and that their paths estimated in that direction, after certain in- 
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tei-vals of time, returned into themselves, it waw believed that they were fixed in the sur¬ 
faces of spheres, which revolved westward, mc^ slowly than the sphere of the fixed stars. 
These spheres must be transparent, or made of some crystalline substance, and lienee the 
name of the crystalline spheres, by which they were distinguished. This system, thougl^ 
it grew more complicated in proportion to the number and variety of the phcnoineua ob¬ 
served, was the system of Aristotle md Eudoxus, and, with a few exceptions, of all the 
philosophei*s of antiquity. 

But when the business of observation came to be regularly pursued j when Tiniocliaris 
and Aristillus, and their successors in the Alexandrian school, began to study the plu^uo- 
mena of the heavens, little vv.as said of these orbs j and astronomers seemed only ilesiroiis 
of ascertaining the laws or the general facts concerning the planetary motions. 

To do this, however, without the introduction of hypothesis, was certainly dinicnlt, and 
probably was then impossible. Tlie simplest and most natural hypothesis was, that tlic 
planets moved eastward in . circles, and at a uniform rate. But wlien it was found that, 
instead of moving uniformly to the eastward, eveiy one of them was subject to great irre¬ 
gularity, the motion eastward becoming at certain periods slower, and at length vanish¬ 
ing altogether, so that the planet became stationary, and allervvards acquiring a motion 
in the contrary direction, proceeded for a time toward the west, it was lar fi om obi ious 
how all these appearances could be I’cconciled with the idea of a uniform circular nrotiou. 

The solution of this difficulty is ascribed to Apollonius Pergams, oue of Ihe greatest 
geometei's of antiquity. He conceived that, in the circumference of a circle, having the 
eai'th for its centre, there moved the centre of another circle, in the circumference of nhich 
the planet actually revolved. The first of these circles was called the ch^c7'ciit, and rlie 
second the eptcych^ and the motion in the cu-cumfcrcnce of each was supposed imhbrm. 
lastly, it was conceived that the motion of the centre of the epicycle in the circumference 
of the deferent, and of the planet in that of the epicycle, were in ojipositc dirc^ons, the 
first being towards the east, and the second towards the west. In this way, the altcratioiib 
from progressive to retrograde, with the intermediate stationary points, were readily ex¬ 
plained, and Apollonius carried his investigation so far as to determine the ratio between 
the radius of the deferent, and that of epicycle, fixim knowing the stations and rctiograda- 
tions of any particular planet. 

An object, which was then considered as of great importance to astronomy, w’as thus 
iccomplished, viz. the production of a variable motion, or one which was continually chan¬ 
ging both its rate and its direction from two uniform circular motions, each of which pre- 
seiwed always the same quantity and the same dtr^tion. 
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i It was not long before anpth^ appli^iion i^e pC. t&e^imethod Hip^. 

^ parchus, the greatest astronomer of antiquity/an4 ?<?«<? pf th^ science most 

justly entitled to admiration, discove^d tl^ inequality of .t^e aun*s apparent motion round 
\ the earth. To explain or to express this irregularity, the ^pie^observer imagined an epi¬ 
cycle of a small radius with its centre moving uniformly in the circumference of a large 
circle, of which the earth was the centre, whif^tiie sun revolved in the circumference of 
the small circle with the same angular velocity as this last,' but.in a contrary direction. 

As other irregularities in the motions of the moon and of the planets were observed, 
other epicycles were introduced, and Ptolemy, in his Ahutgestf enumerated all which then 
appeai’cd necessary, and assigned to them such dimensions as enabled them to express the 
phenomena with accuracy. It is not to be denied tliat the system of the heavens became 
in this w ay extremely complicated ; though, when fairly examined, it will ax^)^ to be a 
work of great ingenuity and research. Tlie ancients, indeed, ’may be regarded as very for¬ 
tunate in the contrivance of epicycles, because, by means of them, every inequality which 
can exist in the angular motion of a x>binet may be at least nearly represetited. This I 
call fortunate, because, at the time when Apollonius introduced the epicycle, he had no 
idea of the extent to which his contrivance would go, as he could have none of the con¬ 
clusions which the author of the Mecanique Celeste was to deduce from the principle of 


gravitation. 


The same contrivance had another great advantage j it subjected the motions of the siin, 
the moon, and the planets, very readily to a geometrical construction, or an arithmetical 
calculation, neither of them difficult. ' By this means the predictions of astronomical phe¬ 
nomena, the calculation of tables, and the comparison of those tables with observation, 
became matters of great facility, on which facility, in a great measure, the progress of 
the science depended. It was on these circumstances, much more than on the simpli¬ 
city with 4fcich it amused or deceived the imagination, that the popularity of this theory 
was founded ; the ascendant which it gained over the minds of astronomers, and the resist¬ 
ance which, in spite of facts and observations, it was so long able to make to the true sys¬ 
tem of the world. 

It does not appear that the ancient astronomers ever considered the epicycles and deier-^ 
ents which they employed in their system as having a {>hysical existence, or us serving to co'- 
plain the causes of the celestial motions. They seem to have considered them merely as 
mathematical diagrams, serving to express or to represent those motions as geometrical ex¬ 
pressions of certain general facts, which readily furnished the rules of astronomical calcu¬ 
lation. 4< 
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SECONO OrSSEE^ATIOK. 


The language in which Ptolemy speaks of the epicycles is not a little curious, and veiy 
conformable to the notion, that he considered them as merely the means of expressing a 
general law. After laying down the hypothesis of certaiii epicycles, and their dimensions, 
it is usual \vith him to ad<l, “ these su})po.sitions will save the phenomena.** Save is tl^ 
litentl translation of the Greek word, which is always a part of the verb or sdine 

of its compounds. I’hus, in treating of certain phenomena in the inoon*s motion, he lays 
down tw'o hypotheses, by either of which they may be expressed ; and he concludes, “ in 
this way the similitude of the ratios, and the proportionality of the times, will be saved 
(SictaoS^oiiro) on bolh supjmsitions.** ‘ It is plain, from these w^ords, that the astronomer 
did not here consider himself as describing any thing which actually existed, but as ex¬ 
plaining two artifices, by cither of which, certain irregularities in the moon*s motion may 
be represented, in consistence with tlic principle of uniform velocity. 'Fhc hypothesis does 
not relate to the explanation, but merely to the expression of the fact; it is lirst assumed, 
and its merit is then judged of synthetically, by its power to save, to reconcile, or to re¬ 
present appearances. At a time when the matliematical sciences extended little beyond 
the elements, and w'hcn problems which could not be resolved by circles anti straight lines, 
could harldly be resolved at all, such artifices as the preceding were of the greatest value. 
Tlicy were even more valuable than the truth itself would have been in siieli circumstan¬ 
ces ; and nothing is more certain than that the real elliptical orbits of the planets, anti the 
unifonn description of areas, w'ould have been very unseasonable discoveries at the period 
we are now treating of. The hypotheses of epicycles, and of centres of unifonn motion. 


* Mathianatica Sytitaxis, Lib. IV. p. 223 of tlio I’aris edition-Milton, tl)e extent ami nct urat \ of 

whose erudition can never be too much admired, Iiad probably in view this jdira-jcology of PloJemy, when 
he wrote tlie following lines • 

——Ho Ills fabiic of Uie Heavens 
Halil left to their disputes, perliups to move. 

Hi' laughter at llioir tpiaint opinions wide 

Hcieaftei, wlien they eome to mode I Heaven 

And calciilair the stars, how tliry will widil ^ 

• The iniiility frame, liow iiiiild, iiiiliuild, coi.I-ivr 

To sure appcmtutcis, how gird tlie sphere 
With cf iilriek and ece.eiitiiek sciibulcd o'er, 

Cycle ami epicycle, orli in crli.” 

ITic obsolete verb to sake is employed by Bacon, and many other of the old English writers in the same 
sense with in the work of Ptolemy here referred to. “ The schoolnttn were like the astroiioiners, 

who, to salve phenomena, framed to their conceit eceentricks and epicycles; so they, to suhe the prac¬ 
tice of the church, had devised a great number of strange positions.” Bacon. 

I 
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were well accommodated to tlie state of science, and arc instances of a false'^^^em whi<^' 
nas matcriully contributed to the establishment of truth» ; 


T| J. - . • ' '. ' ‘ 

2. CoPJERNICUS ANJ> TrCHOi 

On the revival of learning in Europe, astroiromy. was the first of the sciences which 
was rcgeucrated. Such, indeed, is the beauty and usefulness of this branch,of knowledge, 
that, in the thickest darkness of the middle ages, the study of it was never entirely, aban- 
douocl. lii those times of ignorance, it also derived additional credit from the assistance 
which it seemed to give to an imaginary and illusive science. ‘ Astrology, which has exer¬ 
cised so durable and extensive a dominion over the human mind, is coeval with the first 
o])servations of astronomy. In the middle ages, remarkable Ibr the mixture of a few frag¬ 
ments of knowledge and truth in a vast mass of ignorance and error, it , was assiduously 
cultivated, and, in conjunction with alchemy and magic, shared the favour, of the people, 
aiul the patronage of the great. During the thirteenth and fourteenth centuries, it was 
taught in the universities of Italy, and professors were appointed, at Padua and Bologna, 
to instruct their pupils in the influence of the stars. Everywhere through Europe the 
greatest respect was shown for this system of imposture, and they who saw the deceit most 
cle.arly, could not always avoid the disgrace of being the instruments of it. Astronomy, 
liowever, profited by the illusion, and was protected for the great assistance which it seem¬ 
ed to afford to a science more important than itself. 

Of those wlio cultivated astronomy, many were infected by this weakness, though some 
were completely superior to it. Alphonse, the King of Castile, was among the latter, 
lie flourished about the middle of the thirteenth century, and was remarkable for such 
freedom of thought, and such boldness of language, as it reejuired his royal dignity to 
protect. He apjilied himself diligently to the study of astronomy j he perceived the in¬ 
accuracy of I’tolcmy’s tables, and endeavoured to correct their errors by new tables of 
his own. These, in the course of the next age, were found to have receded from the 
houvens, and it became more and more evident that astronomers had not yet discovered 
the secret of the celestial motions. 

'I’wo of the men who, in the fifteenth century, contributed the most to the advance- 
ment of astronomical science, Purhach and Regiomontanus, were distinguished also for 
their general knowledge of the mathematics. Purhach was fiLxed at Vienna by the .pa¬ 
tronage of the liinperor Frederick the Third, and devoted himself to astronomical obser- • 
vatioji. He published a new edition of the Almagest^ and, though he neither under- 
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stcMjd- Gteek nor Arabic* his knowledge of the subject enabled him to make it much more 
perfect than any of the former translations. He is said to have been the first who applied 
the plummet to astronomical instruments j but this must not be understood strictly. Tor 
some of Ptolemy’s instruments, the parallactic for instance, were placed perpeiidicv.laiiy 
by the plumb-line. 

Regiomontanus was the disciple of Purbach, and is still more celebrated than his mas¬ 
ter. ■ He was a man of great learning and genius, most ardent for the advancement 
of knowledge, and particularly devoted to astronomy. To him we owe the introduc¬ 
tion of decimal fractions, which completed our arithjnetical notation, and formed the se¬ 
cond of the three steps by which, in modem times, the science of numbers has been so 
greatly improved. 

Tn the list of distinguished astronomers, the name of Copernicus comes next, and stands 
at the head of those men, who, bursting the fetters of prejudice and authority, have esta¬ 
blished truth on the basis of experience and obsen'ation. He was born at Thom in Prus¬ 
sia, in 14<73 ; he studied at the university of Cracow, being iiitended at first for a physician, 

• though he afterwards entered into the church. A decided taste for astronomy led him 
early to the study of the science in which he was destined to make such an entire l evolution, 
and as soon as be found himself fixed and indcpcndlt^t, he became a diligent and careful 
observer. 

It would be in the highest degree interesting to know by what steps he was led to con¬ 
ceive the bold system which removes the earth from the centre of the world, and as¬ 
cribes to it a twofold motion. It is probable that the complication of so many epicycles 
and deferents as were necessary, merely to express the laws of the planetary motions, had 
induced him to think of all the possible suppositions which could be employed for the same 
pui'pose, in order to discover which of them was the simplest. 

It appears extraordinary, that so natui’al a thought should have occurred, at so late a 
period, for the firat, or nearly for the first time. We are assured, by Copernicus 
himself, that one of the first considerations which offered itself to his mind, was the 
effect produced by the motion of a spectator, in transferring tliut motion to the objects 
observed, but ascribing to it an opposite direction.' From this principle it immediately 
followed, that the rotation of the earth on an axis, from west to east, would produce the 
apparent motion of the heavens in the direction from east to west. 


^ Astronoinia Instaurata, Lib. I. cup. 5. 
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In considering some of the objections which might h« ^<ie to the irystem of the earth's 
.notion, Copernicus reasons with great soundness, though he is not aware of the ftiH force 
eThis own arguinent. Ptolemy had auegcd, that, if the earth were to revolve on its axis, 
tYie* .■■olw*’ce of the motion would be sufficient to tear it in pieces, and to dissipate the parts. 
I’liis argument, it is evident, proceeds on a coi^uscd notion of a centrifugal force, the ef¬ 
fect of which the Egyptian astronomer overrated, as much as he under\'^alued the firmness 
and solidity of the earth. Why, says Copernicus, was he not mca*e alarmed for the safety 
of the heavens, if the diurnal revolution bo ascribed to them, as their motion must be more 
inpid, in proportion as tlieir magnitude is greater? The argument here suggested, now 
tliat we know how to measure centrifugal force, and to compare it with others, carries de¬ 
monstrative evidence with it, because that force, if the diurnal revolution were really per¬ 
formed by the heavens, would be such, as the forces which hold together the frame of the 
material world woubi be wholly unable to resist. 

There are, however, in the reasonings of Copernicus, some unsound parts, which show, 
lljat the ]>ower of his genius was not able to dispel all the clouds which in that age hung 
over the linman mind, and that the unfounded distinctions of the Aristotelian physics 
.so))»etinics uffordefl arguments equally fidlacious to liim and to his adversaries. One of bis 
most remarkable physical mistakes was his misconception with respect to the parallelism of 
tlie earth’s axis ; to iiccount for which, he thought it necessary ito assume, in addition to the 
earth’s i«>tation on an axis, and revolution round the sun, the existence of a third motion 
iltogotlier distinct i’rom either of the others. In this he was mistaken ; the mtis naturally 
retains its parallelism, and it would require the action,of a force to make it do otherwise. 
Tlii.s, as Kt'pler afterwards remarked, is a consequence of the inertia of matter; and, for that 
reason, he very justly accused Copernicus of not being fully acquainted with his own riches. *. 

'I'lie first edition of the Astronornia Instauratat the publication of which was solicited by 
Cardinal Schoenberg, and the I>ook itself dedicated to the Pope, appeared in IMS, a few 
days bof'ore the death of the author. Throughout the whole book, the now doctrine was 
advanced witli great caution, as if from a presentiment of the oppositimi and injustice* 
which it Wiis one day to experience. At first, however, tin* system atti'acted little no- 
lict*, and was rijectcd by the greater part even of astronomers. It lay fermenting ^ 
secret with other new discoveries for more than fifty years, till, by the exertions of Ga¬ 
lileo, it was kintlled into so bright a llume as to consume the philosophy of Aristotle, 
to alarm the hierarchy of Rome, and to threaten tlie existence of every opinion jjot 
ibunded on experience and observation. 

After Copernicus, Tycho Brah6 was the most distinguished astronomer of the six- 
mss. ij. PAux 1. I. 
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teentb. century. An eclipse of the sun which he witnessed in 1560, when he was yet h 

V. { 

very y^ng man, by the cxjictiiess with which it answered to the prediction, impresse .'t' 
him with the greatest reverence for a science which could see so far and so distinctly intv^ 
the future, and from that moment he was seized with the strongest desire of .bvcc.iiing 
acquainted with it. Here, indeed, was called into action a propensity nearly allied 
both to the strength and the weakness of the mind of this extraordinary man, the same 
that attached him, on one hand, to the calculations of astronomy, and, on the other, 
to the piodictions of judicial astrology. 

In yielding himself up, however, to his love of astronomy, he found that he had several 
difficulties to overeome. He belonged to a class in society elevated, in the opinion of 
that age, above the pursuit of knowledge, and jealous of the privilege of remaining igno¬ 
rant with impunity. Tycho was of a noble family in Denmark, so that it required all the 
enthusiasm and hnnness inspired by the lore of knowledge, to set him above the j>rejudi< cs 
of hereditary rank, and the opposition of his relations. Ife succecde<l, however, in these 
objects, and also in obtaining the patronage of the King of llemnark, by whicli he was 
enabled to erect an observatory, and form an establishment in the island of Huena, such 
as had never yet-been dedicated to astronomy. Tlie instruments were of far greater size, 
more skilfully contrived, and more nicely divided, than any that had yet been directed to 
the heavens. By means of tliem, Tycho coukl measure angles to ten seconds, may 

be accounted sixty times the accuracy of the instruments of Ptolemy, or of any that had 
belonged to the school of Alexandria. 

Among the improvements which he made in the art of astronomical oliservation, was 
that of verifying the instruments, or determining their errors by actual observation, instead 
of trusting, as had been hitherto done, to the supposed infallibility of the original con¬ 
struction. 

One of the first objects to which the Danish astronomer applied lumsclf was the forma¬ 
tion of a new catalogue of the fixed stars. That which was begun by Hipparchus, and 
’continued by l^lemy, did^ not give the places of the stars with an accuracy nearly e<iual 
to that which the new instruments were capable of reaching; and it was besides desirable 
to know whether the lapse of twelve centuries had produced any unforeseen changes in the 
heavens. 

The great difficulty in the exect^oti of this work arose from the want of a direct and 
easy method of ascertaining the distance of one heavenly body due east or west of an¬ 
other. The distance, north or south, either frcnn one another or from a fixed plane, that 
of the equator, was easily determined by the eojamon method of meridian altitudes, the 
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equator being a plane which, for any given place on the earth’s surface, retains always the 
position. But no plane extending fr<»n north to 'south, or paSsing thmugh the 
^les, retains a fixed position with rer^^ct to an observer, and, therefore, the same way 
of mw«t-i\ng distances from such a plane catmot be appHed. The natmal sul^titute is 
the measure of time •, the interval between the passage of two stars over the meridian, 
bearing the same proportion to twenty-four hours, that the arch which measures their 
distance perpendicular to the meridian, or their difference of right ascension, does to four 
right angles. 

An accurate measure of time, therefore, would answer the purpose, but such a measure 
no more existed in the age of Tycho, than it had draie in the days of Hipparchus or 
Ptolemy. These ancient astronomers determined the longitude of the fixed stars by re¬ 
ferring their places to those of the moon, the longitude of which, for a given time, was 
known from the theory of her motions. Thus they were forced to depend on the most 
irregtilar of all the bodies in the heavens, for ascertaining the positions of the most fixed, 
those which ought to have been the basis of the former, and of so many other determina¬ 
tions. Tycho made use of the planet Venus instead of the moon, and his method, thmigh 
more tedious, was more accurate than tliat of the Greek astronomers. His catalogue con¬ 
tained the phujes of 777 fixed stars. 

'I’lie irregularities of the moon’s motions were his next subjects of inquiry. 'Zhe an¬ 
cients had discovered the iae<}uality of that planet depending on the eccentricity of the 
orbit, the xssnnc which is now called the equation of the centre.’ Ptolemy had added the 
knowledge of another inequality in the moon’s motion, to which the name of the evcction 
has been given, amouutiug to an increase of the former equation at the quarters, and a 
diminution of it at the times of new and full moon. Tycho discovered another inequality, 
which is greatest at the octants, and depends on the difference between the longitude 
of the moon and that of the sun. A fourth irregularity to which the moon’s motion is 
subject, depending wholly on the sun’s place, was known to Tycho, but included among 
the sun’s equations. Besides, these observations made him acquainted with the changes 
in the inclination of the plane of the moon’s orbit i and, lastly, with the irregular mo¬ 
tion of the nodes, which, instead of being always retrograde at the mme rate, are sub¬ 
ject to cliange that rate, and even to become progressive according to their situation in 


‘ The allowance made for anj such equality, when the place of a planet is to be computed for a given 
time, is called an equation in the language of astronomy. < > 
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respect of the smi. niese are the only inequalities of the moon’s motion known be¬ 
fore the theory oT (rravitation, and, except the two first, are all the discoveries f * • 
Tycho. \ 

I'ko atmospherical refraction, by which the heavenly bodies are made to ap;.. ’• .iioi’c 
elevated above the horizon than they really are, was suspected before the time of this 
astronomer, but not known with certainty to exist. He first became acquainted with it 
by (iudinj^ that the latitude ol‘ his observatory, as determined from observations at the 
solstices, and Iroin observations of the greatest anti least altitudes of the circumpolar 
stars, ahvays differed about four miuutes. 'Fhe effect of refraction he supposed to bo 
31' at the horizon, and to diminish from thence upward, till at bOi® it ceased altoge¬ 
ther. This last supposition is erroneous, but at 45’ the refraction is less than I', and 
probably was not sensible in the altitudes measured with his instruments, or not dis- 
tingaiishuble from the errors of observation. An instrument which he contrived on pur¬ 
pose to make the refraction distinctly visible, shows the scale on which his observatory 
was fumisbed. It was an equatorial circle of ten feet diameter, turning on an axis pa¬ 
rallel to that of the earth. With the sights of this equatorial he followe<l the sun on the 
day of the summer solstice, and found, that, as it descended towards the horizon, it rose 
above the plane of the instrument. At its setting, the sun w^as raised above the horizoi 
by more than its own diameter. 

The comet of 1.570 was carefully observed by Tycho, and gave rise to a new' (hcory of 
those bodies. He found tlie horizontal parallax to be lit/, so that the comet was nearly 
three times as far off ns the moon. He considered comets, therefore, as bodies placed fiir 
beyond the reach of our atmosphere, aud moving I'ound the sun. This was a severe blow 
to the physics of Aristotle, which regarded comets as meteors generated in the at)nosj>Jicie, 
His observation of the new star in was no less hostile to the argument of the same 

philosopher, which maintained, that the heavens an* a region in which there is neither ge¬ 
neration nor corruption, and in which existence has neither a beginni»ig nor an eml. 

Yet Tycho, with this knowledge of astronomy, and after having made observations 
more numerous and accurate than all the astronomers who went before him, continued to 
reject the system of Copemicus, and to deny the motion of the efU’th. He was, hmvevei*, 
convinced that the earth is not the centre about which the jdaiiets revolve, for he bad him¬ 
self observed Mars, when in opposition, to be nearer to the earth than the earth was to 
the sun, so that, if the planets were ranged as in the Ptolemaic system, the orbit of Mars 
must have been within .the orbit of the sun. He therefore imagined the system still known 
by kis name, according to which the sun moves round the earth, and is at the same time 
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the centre of the planetary motions. It cannot be denied, that the phenomena purely 
, 'j^tronomical may be accounted for on this hypothesis, and tliat the objections to it are ra¬ 
cier derived from physical and lucchanical considerations than from the appearances them- 
Stl . '’s.^^ Jt is simpler than the Ptolemaic system, and free from its inconsistencies ; but it 
is more complex than the Copemican, and, in no respect, affords a better explanation of 
the phenomena. The true place of the Tychonic system is between the two former ; an 
advance beyond the one, and a step short of the other; and such, if the progress of 
discovery were always perfectly regular, is the place which it would have occupied in the 
history of the science. It* 'J’ycho had lived before Copernicus, his system would have 
been a step in the advancement of knowledge; coming after him, it was a step 
backward. 

It is not to his credit as a philosopher to have made this retrograde movement, yet he is 
not altogether without apology, ’^rhe physical arguments in favour of the Copemican sys¬ 
tem, founded on the incongruity of supposing the greater body to move round the smaller, 
might not be supposed to have much weight, in an age when the equality of action and 
reaction was unknown, and when it was not clearly understood that the sun and th<* 
planets act at all on one another. 'Phe arguments, which seem, in the judgment of Tycho, 
to have balanced the simplicity of the Copemican system, were founded on certain texts of 
Scripture, and on the difficulty of reconciling the motion of the earth with the sensations 
which wo experience at its surface, or the phenomena which we ohsor^^e, the same, in all 
respects, as if the earth were at rest. The experiments and reasonings of Galileo had not 
yet instructed men in the inertia of matter, or iu the composition of motion j and the follow¬ 
ers of (\)pemicus reasoned on principles which they held iu common with their adversii- 
lies. A ball, it was said by the latter, dropt from the mast-head of a ship under sail, docs 
not fall at the foot of the mast, but somewhat behind it j and, in the same manner, a stone 
dropt from a high tower would not fall, on the supposition of the earth’s motion, at the 
bottom of the tower, but to the west of it, the earth, during its fall, having gone eastward 
from under it. The followers of Copernicus were not yet provided with the true answer 
to this objection, viz. that the ball docs actually fall at the bottom of the mast. It was 
admitted that it must fall behind it, because the ball was no part of the ship, and that the 
motion forward was not natural, either to the ship or to the ball. The stone, on the other 
hand, let fall from the top of the tower, was a part of the earth j and, therefore, the diur¬ 
nal and annual revolutions which were natural to the earth, were also natural to the stone ; 
the stone would, therefore, retain the same motion with the tower, and strike tlie ground 
precisely at the bottom of it. 



80 


SECOND DTSSERTATION. 


0 


It must be confessed, that neither of these logicians had yet thoroughly awakened from 
the dreams of the Aristotelian metaphysics, but men were now in possession of the ti-uth,. 
which was finally to break the spell, and set the mind free from the fetters of prejudi^? 
and authority. Another charge, against which it is more difficult to defend Tyc,ho, i?. liis 
belief in the predictions of astrology. lie even wrote a treatise in defence of this imagi¬ 
nary art, and regulated his conduct continually by its precepts. Credulity, so unworthy of 
a man deeply versed in real science, is certainly to be set down less to his own account 
than to that of the age in which he lived. 

3. KicrLEii AND Galij.eo. 

Kepler followed Tycho, and in his hands astronomy underwent a change only second to 
that which it had undergone in the hands of Copernicus, lie was bom in 1571. He 
early applied himself to study and observe the heavens, and was soon distinguished as an 
inventor. He began with taking a more accurate view of astronomical refraction than 
liad yet been done, and he appears to have been the first who conceived that there must 
be a certain fixed law which determined the quantity of it, corresponding to every alti¬ 
tude, from the horizon to the zenith. The application of the principles of optics to as¬ 
tronomy, and the accumte distinction between the opticjil ami real inequalities of the 
planets, are the work of the same astronomer. It was by the views thus presented that 
he was led to the metlmd of constmeting and calculuting eclipses, by means of projec¬ 
tions, without taking into consideration the diurnal parallax. These are valuable im¬ 
provements, but they were, however, obscured by the greatness of his future discove¬ 
ries. 

The planes of the orbits of the planets were naturally, in the Ptolemaic system, sup¬ 
posed to pass through the earth, and the reformation of (]!opernicus did not go so far as 
to change the notiom on that subject which had generally been adopted. Kepler ob¬ 
served that the orbits of the planets are in planes passing through the sun, and th.'it, of 
conse<}uencc, the lines of their nodes all intersect in the centre of that luminary. 'Phis 
discovery contributed essentially to those wliich followed. 

The oppositions of the planets, or their places when they pass tlie meridian at mid¬ 
night, offer the most favourable opportunities for observing them, both because they 
are at that time nearest to the earth, and because their places seen from thence is the 
same as if they were seen from the sun. The true time of the opposition had, however, 
been till liow mistaken by astronomers, who held it to be at the moment when the appa¬ 
rent place of the planet was opposite to the mean place of the sun. It ought, however, 
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to have been, when the apparent places of both were opposed to one another. This re- 
*>nnat!on was proposed by Kepler, and, though strenuously resisted by Tycho, was finally 
rsjbeived. 

* undertaken to examine the orbit of Mars, in which the irregularities are most 

considerable, Kepler discovered, by comparing together seven oppositions of that planet, 
that its orbit is elliptical; that the sun is placed in one of the foci; and that there is no 
point round which the angular motion is uniform. In the pursuit of this inquiry he found 
that the same thing is true of the earth’s orbit round the sun j hence by analc^ it was 
reasonable to think, that all the planetary orbits are elliptical, having the sun in their 
common focus. 

The industry and patience of Kepler, in this investigation, were not less remarkable 
than his ingenuity and invention. Logarithms were hot yet known, so that arithmeti¬ 
cal computation, when pushed to great accuracy, was carried on at a vast expence of time 
and labour, lu the calculation of every opposition of Mars, the work filled ten folio 
pages, and Kepler repeated each calculation ten times, so that the whnbj work for each 
opi>osition extended to one hundred such pages; seven oppositions thus calculated pro- 
ducetl a large folio volume. 

In these calculations the introduction of hypotheses was unavoidable, and Kepler’s can¬ 
dour in rejecting them, whenever they appeared erroneous, without any other regret than 
for the time which they had cost him, cannot be sufficiently admired. He began with 
hypothesis, and ended with rejecting every thing hypothetical. In this great astronomer 
wc find genius, industry, and candour, all uniting together as instruments of investigation. 

Though the angular motion of the planet was not found to be uniform, it was discover¬ 
ed that a very simple law connected that motion with the rectilineal distance from the sun, 
the former being every wliere inversely as the square of the latter ; and hence it W{»s easy 
to prove, that the area described by the line drawn from the planet to the sun increased 
at a uniform rate, and, therefore, that any two such areas were proportional to the times 
in which they were described. The picture presented of the lieavcus was thus, for the 
first time, cleared of every thing hypothetical. 

The same astronomer was i[>crhaps the first person who conceived that there must be al¬ 
ways a law capable of being expressed by arithmetic or geometry, which connects sucfi 
phenomena as have a physical dependence on one another. His conviction of this truth, 
and the delight which he appears to have exi>erienced in the contemplation of such laws, 
led him to seek, with great ej^mess, for the relation between the periodical times of the 
planets, and their distances from the sun. He seems, indeed, to have looked towards this 
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object with such earnestness, that, while it was not attained, he regarded all his other dis¬ 
coveries as incomplete. He at last found, infinitely to his satislaction, that in any tw 
planets, the squares of the times of the revolution are us the cubes of their mean distanc's 
from the sun. 'J'his beautiful and simple law had u value beyond what Keplei- <onhl ,»os- 

sibly conceive ; yet a sort of scientific instinct instructed him in its great’ in]])()r(ancc. 

He has marked the year and the day when it became known to him ; it was on tlie 8th 

of May 1(>18 ; an<l pcrha])s philosophers will agree that there are few days in the scienti¬ 

fic history of the world which deserve so ^vell to be remembered. 

''riicse gi eat discoveries, however, were not much attended to by the astronomers of that 
period, or by those who immediately followed. They were but little considcrtal l>y (iassciidi, 
—they were undervalued by Jliccioli,—and wej’o never mentioned by Descartes. It was an 
hojiour reserved for Newton to estimate them at their true value. 


Iittleed, the discoveries of Kepler were at first .so far from being duly appreciated, that 
they were objected to, not for being false, but for oflering to astronomers, in the calciila- 
tioii of the j)lace of a jdanct in its orbit, aproblem too difficult to be rc.solve<l by elementary 
geometry, 'fo cut the area of a semi-ellipsis in a gwen ratio by a line drawn through the 
focus, is the geometrical problem into which he showed that the above impiiry ultimately 
resolved. As if he had been answerable for the proceedings of nature, the dillicuhy of 
this (jue.stion was consitlered as an argument against his theory, and he himself .so(‘ms some¬ 
what to have felt it as an objection, especially when he found that the best solution he could 
obtain was no more than an approximation. With all his power of invention, Kepler was 
a mathematician inferior to many of that period ; and though he disjdayed great al)ility in 
the management of this difficult investigation, his solution fell very far short td the simpli¬ 
city which it was ulterwurds found capable of attaining. 

Jn addition to all this, he rendered another veiy important .service to the science of 
astronomy and to the system of Copernicus. Coperuicu.s, it has been already men¬ 
tioned, had supposed that a force was necessary to enable the earth to preserve the 
paralleliMU of its axis during its revolution round the sun. He inmgine«l, therefore, 
that a third motion belonged to the earth, and that, besides turning on its axis and 
revolving round the sun, it had another movement by which its axis was jue.served 
always ecpially inclined to the ecliptic. Kepler was the first to ob.serve that this tiiird 
motion was quite .superfluous, and that the parallelism of the earth’s axis, in order to be 
preserved, re<]uirod nothing hut the absence of all force, as it necessarily procoetled from 
the inertia of matter, and its tendency to persevere in a state of uniform motion. Ktjplcr 
had a clear idea ol‘ the inertia of body j he was the lirst who employed the term j and. 
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considering ail motion as naturally rectilineal, he concluded that when a body moves in a 
^;]rvc, it is drawn or forced out of the straight line by the action of some cause, not resid¬ 
ing in itself. Thus he prepared thp my for physical astronomy, and in these ideas he 
was earlier than Descartes. 

Ik 

I'he discoveries of Kepler were secrets extorted from nature by the most profound and 
laborious research. The astronomical discoveries of Galileo, more brilliant and imposing, 
were made at a far less expence of intellectual labour. By this it is not meant to say that 
GalilcK) did not possess, and did not exert intellectual powers of the very highest order, 
but it was less in his astronomical discoveries that he had occasion to exert them, than in 
those wliich coTicerncd the theory of motion. The telescope turned to the heavens for 
the first time, in the hands of' a man far inferior to the Italian philosopher, must have un¬ 
folded a series of ivonders to astonish and delight the world. 

It was in the year that the news of a discovciy, made in Holland, reached Galileo, 

viz. that^wo glasses had been so combined, as greatly to magnify the objects seen through 
tliem. More was not told, and more was not necessary to awaken a mind abundantly 
alive to all that interested the progress either of science or of art. Galileo applied himself 
to try various couihiiiatioiis of lenses, and he quickly fell on one which made objects ap¬ 
pear greater than wlien seen by the naked (?ye, in the proportion of tliree to one. He 
soon improved ou this c'onstruction, and found one wliich magnified thirty-two times, 
nearly us much ns tJic kind of telescope he used is capable of. That telescope was formed 
of two lenses ; the lensi; next the object convex, the other concave; the objects were 
presented upright, and magnified in their lineal dimensions in the proportion just as¬ 
signed. 

Having tried the effect of this combination on terrestrial objects, he next directed it to 
the moon. What the telescope discovers on the ever-varying face of that luminary, is now 
well known, and needs not to he descrilied ; but the sensations which the view must have 
communicated to the philosojiher who first beheld it, may be conceived moi'c easily than 
expressed. 'J'o the immediate impression which they made upon the sense, to the wonder 
they excited in all who saw them, was added the proof, which, on reflection, they afforded, 
of' the close resemblance between the earth and the celestial bodies, whose divine nature 
had been so long and so erroneously contrasted with the ponderous and opaque substance 
of our globe. 'I'lie earth and the planets were now proved to be bodies of the same kind, 
and views were entertained of' the universe, more suitable to the simplicity and the magni¬ 
ficence of nature. 

When the same philosopher directed his telescope to the fixed stars, if he was disap- 
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pointed at finding their magnitudes not increased, he was astonished and delighted to 
find them imdtiplied in so great a degree, and such numbers brought into view, whi^sii 
were invisible to the naked eye. In Jupiter he perceived a large disk, approaching in 
size to the moon. Near it, as he saw it for the first time, were three luminous points 
ranged in a straight line, two of them on one side of the planet, and one on the other. 
Tills occasioned no sur|n’isc, for they might be small stars not visible to the naked 
eye, such as he had alreaily discovered in great numbers. JJy observing them, liowovcr, 
night after night, he found these small stars to bo four in luimher, and to he moons or 
satellites, accompanying Jupiter, and revolving round him, as the moon revolves round 
tlie earth. 

The eclipses of these satellites, their conjunctions with the planet, their disapjiearance 
lichind his disk, their periodical revolutions, and the very problem of dl,^ting^asl)ing them 
from one another, offered, to an astronomer, a series of new iuid interesting observations. 

In Saturn he saw one large disk, with two smaller ones very near it, and diametrically 
opposite, and always seen in the same places j but more powerful teh'seopes were required 
before these appearances could be intcrpveteil. 

The horned figure of Venus, and the gibbosity of Mars, added to the evidence of the 
Copcrnican system, and verified the conjectures of its author, ivho had ventured to say, 
that, if the sense of sight were sufficiently powerful, we should see Merenry and \'enus 
exhibiting phases similar to those of the moon. 

'I’lie spots of the sun derived an interest from their contrast with the luminous disk 
over which they seemed to pass. They were found to have such regular jieriods of re¬ 
turn, as could be derived only from the motion of the disk itself; and (lius the sun’s revo¬ 
lution on his axis, and the time of that revolution, wore clearly aset rtained. 

This succession of noble discoveries, the most splendid, jirobably, which it ever fell to 
the lot of one individual to make, in a better age w'ould have entitled its author to the 
.admiration and gratitude of the whole scientific woild, but was now vicwt><l /i-oui several 
quarters with suspicion and jealousy. The ability and success with whicli Cialileo had 
laboured to overturn the doctrines of Aristotle and thv* sehoolmeii, as well as to establish 
the motion of the earth, and the immobility of the sun, bad excited m.any enemies. 'J liere 
are always great numbers who, from habit, indolence, or fear, are the tletcriniued siippoit- 
ers of what is established, whether in practice or in opinion. To these the constitution of 
the universities of Europe, so entirely subjected to the churc-h, liad added a numerous and 
learned phalanx, interested to preserve the old systems, and to resist all innovations wliich 
could endanger their authority or their repose. The church itself was roused to action, 
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.by reflecting tliat it had staked the infallibility of its judgments on the truth of the very 
opinions wliich were now in danger of being overthrown. Tlius was formed a vast combl- 
rwitiou of men, not very scrupulous abouc the means which they used to annoy their adver¬ 
saries ; the power was entirely in their hands, and there was nothing but truth and rea¬ 
son to be opposed to it. 

’ '^I'he system ol* (''opernieus, however, while it remained obscure, and known only to as¬ 
tronomers, created no nhtiin in tlie church. It had even been ushered into the world at 
the solicitation of a cardinal, and under the patronage of the Pope ; but when it became 
more po])ular, when the ability and acuteness, of Galileo w'erc enlisted on its side, the 
conse<jnences l)ecamo alarming ; and it was determined to silence by force an adversary 
who could not be put ilown by argument. Mis dialogues contained a full exposition of 
the evidence of the earth’s motion, and set forth the errors of tlie old, as well as the dis¬ 
coveries of the new ]>hilosophy, with great force of reasoning, and with the charms of the 
most lively elotpiencc. They are w'ritten, indeed, with .such singular felicity, that one 
reads them at the ])rcscnt day, when the truths contained in them are known and admit¬ 
ted, with all the delight of novelty, and feels one’s self carried back to the period when 
the telescope w’as first directed to the heavens, and when the earth’s motion, with all its 
train of consecpienccs, was proved fdr the first time. 'Phe author of such a work could 
not be forgiven. Galileo, accordingly, was twice brought before the Iricjuisition. The 
first time a council of seven cardinals pronounced a sentence which, for the .sake of those 
4 li.s])osed to believe that power can subdue truth, ought never to be forgotten : •' That to 
maintain the sun to be immoveable, and w'ithout local motion, in the centre of the world, 
is an absurd proposition, false in philosophy, heretical in religion, and contrary to the tes¬ 
timony of Scripture. Uliat it is equally absurd and false in philosophy to assert that the 
earth is not immoveable in the centre of the world, and, considered theologically, equally 
erroneous and heretical.” 

'I’hcse seven theologians might think themselves officially entitled to decide on what 
was heretical or orthodox in faith, but that they should determine what was true or false 
in philosoj)hy, wjis an insolent invasion of a territory into w’hich they had no right to en¬ 
ter, and is a proof how ready men are to suppose themselves wise, merely because tliey 
happen to be powerful. At this time a promise was extorted from Galileo, that he would 
not teach the doctrine of the earth’s motion, either by speaking or by writing. To this 
promise he did not conform. His thii*d dialogue, published, though not till long after- 
w'ards, contained such a full display of the l>eauty and simplicity of the new system, and 
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surli an exposure of the inconsistencies of I’tolemy and Tycho, as completed the tnuinpii 
of Copernicus. 

In the year 1(303, Cialilco, now seventy years old, being brought before the Inquisi^r 
tion, was foiled solemnly to tlisavow his belief in the earth’s motion j and condemned 
to perpetual imprisonment, though the sentence was afterwards mitigated, ami he was 
allowed to return to Florence. ‘ The Court of Home was very careful to publish this 
second recantation all over FiUrojH.*, thinking, no doubt, that it ^vas administering a com¬ 
plete antidote to the Ijclief of the ( 'o{>eraican system. 'I'he sentence, indeed, appears to 
have pressed very heavily on Galileo’s mind, and he never afterwards either talked or 
wrote on the subject of astronomy. Such was the tiiumph of his enemies, on whom am¬ 
ple vengeance would have long ago been executed, if the indignation and contempt ol‘ 
posterity could reach tlie mansions of the dead. 

(’onduct like this, in men professing to be the niinisters of religion ami the guar- 
tliaiis of truth, can give rise to none but the most painful reflections. That an aged phi- 
losojdier should be forced, laying his hand on the sacred Scriptures, to disavow opinions 
which he could not cetese to hold without ceasing to think, was as much a proliiiuilion 
of religion, as a violation of truth and justice. Was it the act of hypocrites, who con¬ 
sidered religion as a state engine, or of bigots, long trained in the art of believing with¬ 
out evidence, or even in opposition to it ? These questions it were unnecessary to le- 
solve ; hut one conclusion cannot be denied, that the indiscreet delenders ol’ religion have 
often proved its worst enemies. 

At length, liowever, by the improvements, the discoveries, and the reasonings, first of 
Kepler, and then oi’ Galileo, the evidence of the (-opernican system was fully developed, 
and nothing w'as w'anting to its complete establishment, but time sullicient to allow opinion 
to come gradually round, and to give men an opportunity of studying the urgmueiits 
placed before them. Of the adherents of the old system, many hud been too long habi¬ 
tuated to it to change their views ; but as they disappeared from the scene, they were re¬ 
placed by young astronomers, not under the influence of the sjuue preiudices, and eager to 
follow doctrines which seemed to offer so many new subjects of investigation. In the next 
generation the systems of Ptolemy and Tycho had no followers. 

It was not astronomy alone which was benefited by this revolution, and the discussions 
to which it had given rise. A new light, as alrt^dy remarked, was thrown on tlie phy- 


* ilu was thrown into pri;->oii previously to his trial, lutd attempts wer« made to render him obnoxious to 
the people. From the text of a priest who preached against him, we may judge of the wit and the .sense w ith 
which tills persecution was conducted, f’iri iialU<xi quid stalls in calim suspicicnlts ? 
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^ .sical world, and the curtain was drawn aakie which had so long concealed the great expe¬ 
riment, by which nature herself manifests, at every instant, the inertia of body, and the 
f‘oin{)osition of forces. To reconcile t'..e real motion of the earth with its ap}>earance of 
rest, and with our feeling of its iintnobility, .i-equired such an examination of the nature of 
motion, as discovered, if not its essence, at least its most genei’al and fundamental proper¬ 
ties. The whole science of rational mechanics profited, therefore, essentially by the disco¬ 
very of the earth’s motion. 

A great barrier to philosophic improvement had arisen from the separation so early 
made, and so strenuously supported in the ancient systems, between terrestrial and celes¬ 
tial substances, and between the laws which regulate motion on the earth, and in the hea¬ 
vens. 'I’his barrier was now entirely removed j the earth was elevated to the rank of a 
planet; the planets were reduced to the condition of earths, and by this mutual approach, 
the same rules of interpretation became applicable to the phenomena of both. Principles 
derived from experiments on the earth, became guides for the analysis of the heavens, and 
men wore now in a situation to undortiike investigations, which the most hai'dy adventurer 
in science eouhl not before have dared to imagine. Philosophers had ascended to tlie 
knowledge of the aUinities which pervade all nature, and which mark so strongly both the 
wisdom and unity of its author. 

'file light thus stnick out darted its rays into regions the most remote from physical iii- 
(|uiry. When men saw opinions entirely dis 2 >roved, which were sanctioned by all anti- 
(piity, and by the autliority of the greatest names, they began to have different notions 
of the I iiles of evidence, of the in inciples of philosophic inquiry, and of the nature of the 
mind itself. It ap[>eared that science was destined to be coutiuuaJly progressive ; provid¬ 
ed it was taken for an inviolable maxim, that all opinion must be ultimately amenable to 
experience and observation. 

It was no slight addition to all these advantages, that, in consequence of the discxis- 
sions from whicli (ialileo had unhappily been so great a sufferer, the line was at length 
dcliaitely drawn which was to separate the provinces of faith mid philosophy from one 
another. Jt became a principle, recognised on all hands, that revelation, not being in¬ 
tended to ii dorm men of tliose things which the unassisted jiowers of their own under¬ 
standing would in time be able to discover, had, in speaking of sucli matters, employed 
the language luid atlojited the opinions of the times ; and thus the magic circle by which 
the prit'st liad emleavoured to circumscribe the inquiries of the philosopher entirely dis¬ 
appeared. The refoi'uiation in religion which was taking place about the same time, 
ami giving such energy to the human mind, contributed to render tljis emancipation more 
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complete, ami to reduce the exorbitant pretensions of the Romish church. The prohi¬ 
bition against believing in the true system of the world either ceased altogether, or w-as 
reduced to an empty form, by which tlie aftectation of infallibility still preserves the mo~ 
mory ot' its errors. ‘ 


4. Descartes, Huygens, &c. 

Descartes flourished about this period, and has the merit of being the first who under¬ 
took to give an explanation of the celestial motions, or who formed the great and philo¬ 
sophic conception of reducing all the phenomena of the universe to the same law. The 
time was now' arrived when, from the acknowledged assimilation of the planets to the 
earth, this might be undertaken with some reasonable prospect of‘ success. No such at¬ 
tempt bad hitherto been made, unless the crystalline spheres or homocentric orbs of the 
ancients are to be considered in that light. 'I'he conjectures of Kepler about a kind of 
animation, and of organic structure, which pervaded the planetary regions, were too 
vague and indeliiiito, and too little analogous to any thing known on the earth, to be en¬ 
titled to the name of a theory. To Descartes, therefore, belongs the honour of being the 
first who ventured on the solution of the most aniuous problem which the material world 
offers to the consideration of philosophy. For this solution ho sought no other data than 
matter and tnoiion, and with them alone proposed to exjdain the structure and constitu¬ 
tion of the universe. The matter which he requiied, too, was of the simplest kind, pos¬ 
sessing no proj>erties but extension, impenetnibihty, and inertia. It was matter in the 

♦ 

abstriwt, without any of its pecviliar or distinguishing characters. To explain these cha¬ 
racters, was indeed a part of the task which he proposed to himself, and thus, l)y the sim¬ 
plicity of Jiis assumptions, he added infinitely to the difficulty of the problem which he 
undertook to resolve. 

'J'he matter thus constituted was su}>poscd to fill all space, and its parts, both gn^at 
and small, to be endued with motion in an infinite variety of directions. hVom tlio 
combination of tlieso, the rectilineal motion of the parts become impossible ; the atoms or 
particles of matter were continually diverted from tlic lines in which they had begun 


* The learned fathers wlio have, wiili so much ability, coiinncnled on the Prhivipia of Newton, h:t\o pre¬ 
fixed to the third book this remarkable deelaration :—“ Newtonus in lioc turtio libro tclluris iiiotic bypotbcsiii 
assuuiit. Auctoris propositioiien aliter explieari, non poterant nisi eudaiii facta hypothesi. Iline alienam 
eoacti siiiiius f^erere personam. Crtrrum h.'lU a .^mnniis I^ontificibns coni> a tclluris mulum DccrHh jm.'-oh- 
sef/iti projitemur" There iij an archness in the la-t SLiitcnce, that looks as if tlie authors wanted to convey 
meanings that would differ according to the orthodoxy of the readers. 
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to move; so that circular motion and centrifugal force originated from their action 
on one another. Thus matter came to be formed into a multitude of vortices, differ¬ 
ing in extent, in velocity, and in density; the more subtile parts constituting the real 
vortex, in which the dc-:isor bodies float, and by which they arc pressed, though not equal¬ 
ly, on all sides. 

. Tims the universe consists of a multitude of vortices, wliich limit and circumscribe one 
another. The earth and the j)lanets are bodies carried round in the great vortex of the 
solar system ; and by the pressure of the subtile matter, which circulates with great rapidi¬ 
ty, and great centrifugal force, the denser bodies, which have less rapidity, and less cen¬ 
trifugal force, are forced down toward the sun, the centre of the vortex. In like manner, 
each planet is itself the centre of a smaller vortex, by the subtile matter of which the phe¬ 
nomena of gravity are produced, just as with us at the surface of the earth. 

The gradation oi' smaller vortices may be continued iu the same manner, to explain tlie 
cohesion of the grosser bodies, and their other sensible qualities. But I -forbear to enter 
into the detail of a system, which is now’ entirely exploded, and so inconsistent with the 
views of nature which have become familiar to every one, that such details can hardly he 
listened to w ith patience. Indeed, the theory of vortices did not explain a single pheno¬ 
menon ill a satisfactory manner, nor is there a truth of any kind which has been brought 
to light by means of it. None of the peculiar properties of the planetary orbits were 
taken into tlie account ; none of the law’s of Kepler were considered ; nor was any 
explanation given of those laws, more than of any other that might be imagined. The 
philosojiliy of Descartes couhl explain all things eciually well, and might have been accom¬ 
modated to the systems of Ptolemy or Tycho, just as well as to that of (.’operiiicus. It 
forms, therefore, no link in the chain oi' jihysical discovery; it served the cause of truth 
only by exphxling errors more periiieious than its own ; by exhausting a source of decep¬ 
tion, wliich might have misled other adventurers iu science, and by leaving a striking proof 
how little advancement can bo nuule iu phiJosfipliy, by pursuing any j>ath but that of ex¬ 
periment and induction. Descartes was, nevertheless, a man of great genius, a deep 
thinker, of enlarged views, and entirely superior to prejudice. Yet, in as far as the ex- 
plunatioii of astronomical phenomena is coiieerned (and it was liis main object), he did 
good only by showing in what quarter the attempt could not be made with success ; he 
was the forlorn hope of the new philosophy, and must be sacrificed for the benefit of those 
who were to follow. 

Gassendi, the contemporary and countryman of Descartes, possessed great learning, 
with a very clear and sound under.standing. He was a good observer, and an enlightened 
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advocate of the Copernican system. He explained, in a very satisfactory manner, the 
connection between the laws of motion aiid the motion of the earth, and made experiments 
to show, that a body carried along by another acquires a motion which remains after it has 
ceased to be so carried. CJassendi first observed the transit of a planet over the disk of 
the sun,—that of Mercury, in 1031. Kepler had predicted this transit, but did not live 
to enjoy a spectacle which afforded so satisfkctoi’y a proof of the truth of his system, and 
of the accunicy of his astronomical tables. 

The first transit of Venus, which was observed, happened a few years later, in 1039, 
when it was seen in England by Hojtox, and his friend Crabtree, and by them ojily. 
Fforrox, who was a young man of great genius, hud himself calculated the transit, and 
foretold the time very accurately, though the astronomical tables of that day gave different 
results, and those of Kepler, in which he confided the most, were, in this instance, con¬ 
siderably in error. Ilovrox has also the merit of being among the first who rightly ap¬ 
preciated the discoveries of the astronomer just named. He had <levoted much lime to 
astronomical observation, and, though he died very young, he left behind him some pre¬ 
parations for computing tables of the moon, on a principle which was new, and which 
Newton himself tijought worthy of being ado])tcd in his theory of the ineijiuilities of that 
planet. 

'Hie first complete system of astronomy, in which the elliptic orbits were introduced, 
was the A^^lrommia Vhilulaica of JfulJiuIdiis (Bouillaud), published in 'J’hcy were 

introducetl, however, with such hypothetical additions, as show that the iih'a ot' a centre 
of uniform motion had not yet entirely disappeared. It is an idea, indeed, which gives 
considerable relief to the imagination, and it besides leads to methods of calculation more 
simple than the true theory, and BuIHaldus may have flattered himself that they were 
sufficiently exact. He conceives the elliptic orbit as a section of an obliijue cone, the 
axis of which passes through the superior focus of the ellipse, while the planet moves in its 
circumference in such a manner, that a plane passing through it and through the axis, 
shall be carried round with a uniform angidar velocity. It is plain that tlie cone ami its 
axis arc mere fictions, arbitrarily assumed, and not even posscssihg the advantage of sim¬ 
plicity. The author himself departs from this hyi>othesis, and calculates the places of a 
planet, on the supposition that it moves in the circumference of an epicycle, and the 
epicycle in tlie circumference of an eccentric deferent, both angular motions being uni¬ 
form, that of the planet in the epicycle being retrograde, and double the otlun*. The fi¬ 
gure thus describetl may be shown to be an ellipse, but the line drawn from the planet to 
the focus does not cut off’ areas proportional to the time. 
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^ An hypothesis advanced by Ward-, Bishop of Salisbury^ was simpler and more accurate 
than that of tlie French astronomer. According to it, the line drawn from a planet to 
Jthe superior focus of its elliptic oi^it, turns with a uniform angular velocity round that 
point. In orbits of small eccentricity, this is nearly trud, and almost coincides in such 
cases with Kepler’s principle of the uniform description of areas. Dr Ward, however, 
did not consider the matter in that light; he assumed his hy|>othesis as true, guided, it 
would seem, by nothing but the opinion, that a centre of uniform motion must somewhere 
exist, and pleased with the simplicity thus introduced into astronomical calculation. It is, 
indeed, remarkable, as Montucla has observed, how little the most enlightened astrono¬ 
mers of that time seem to have studied or understood the laws discovered by Kepler, 
lliccioli, of whom we are just about to speak, enumerates all the suppositions that had 
been laid down concerning the velocities of the planets, but makes no ificntion of their 
describing equal areas in equal times round the sun. Even Cassini, great as he was in 
astrononiy, cannot be entirely exempted from this censure. 

lliccioli, a good observer, and a learned and diligent compiler, has collected all that was 
known in astronomy about the middle of the seventeenth century, in a voluminous work, 
tiie New Almagest. Without much originality, he was a very useful author, having had, 
as the historian of astronomy remarks, the courage and the industry to read, to know, 
and to abridge every thing. He wsis, nevertheless, an enemy to tlie C'opcrnican system, 
and lias the discredit of having measured the evidence for and against that system, not by 
the weight, but by the number of the arguments. The pains which he took to prop the 
falling edifice of deferents and epicycles, added to his misapprehending and depreciating the 
discoveries of Kepler, subject him to the reproach of having neither the genius to discover 
truth, nor the good sense to distinguish it when discovered. He w'as, however, a priest 
and a jesuit; he had seen the fate of Galileo; and his errors may have arisen from want of 
courage, more than from want of discernment, 

Gf the phenomena which the telescope in the hands of Galileo had made known, the 
most paradoxical wrere those exhibited by Satum; sometimes attende<l by two globes, one 
on each side, without any relative motion, but which would, at stated times, disappear for 
a while, and leswe the planet single, like the other heavenly bodies. Nearly forty yews 
had elapsed, without any fai'ther insight into these mysterious appearances, when Huygens 
began to examine tlic heavens with telescopes of his own construction, better and moi e 
powerful than any which had yet been employed. The two globes that had appeare^l insulaf- 
ed, were now seen connecterl by a circular and luminous belt, going qu.te round the planet. 
At last, it was found that all these appearances resulted from a broad ring surrounding 
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Sjiturji, aiul .'^L’.cn obliquely from the cartli. The gradual manner in which this truth un¬ 
folded itself is very interesting, and has lieeii given with the detail that it deserves by 
lluygens, in his SifsU wa Satumium. 

'The atientiou v)iii(;h IJuygens liad paid to the ring of iSaturn, led liim to the discovery 
of a satellite of I In; same planet. His telest;opes were not powerful enough to discover 
more (jf tlieni than one ; lie l)elievcd, indeed, that there were no more, and that the num¬ 
ber of the planets now discoverc<l was complete. The reasoning by which he eonviueed 
iiiniself, is a proof liotv slowly men are enr<‘d of their prejmliees, even with the best talents 
and the best information. 'I'lic planets, ])rimary and si'condary, thus made up twelve, the 
doidilu ot‘ six, the last of the perfect numbers. In l()7f» however, ('assini diseovered 
another satellite, and aftervvai’ds tliree more, making tive in ail, wliieli the more perfect te¬ 
lescopes of Dr i’lerscheJI have lately augmented to seven. 

To the genius of Huygens astronomy is iiulebted for an addition to its apparatus, liard- 
ly less essential than the ipiadnuit and the telescope. An accurate measure of time is of 
use C'ven in the ordinary business of life, but to the astronomer is inlinitcly valuable, 'riie 
dates of his observations, and an accurate estimate of the time elapsed between them, is ne¬ 
cessary, in order to make them lead to any useful consequences. Hesides this, the only way 
of measuring witli accuracy those arches in the heavens, which extend from cast to west, or 
wiiicli are parallel to the equator, depends on the earth’s rotation, heeaiise such an arch 
bears the same pvopoi lion (o (lie entire eiicninferenee of a circle, tliat the time of its pas- 
saire under the meridian hears to an entire dav. The veekoning of time thus funiislics 
the best measnn‘ of position, as determined by arches ])arallel to the equator, whether ou 
flu* earth or in the Jieavens. 

'riiongh tiu! pendulum adbrdeil a measure of time, in itself of the greatest exactness, 
the means ol’eonlinning its motion, without disturbing the time of its vilirations, was yet 
reipiired to he Ibund, and this, hy means of the clock, Huygens contrived most ingeniously 
to effect. ICaeh vibration of the pendnhirn, hy means of an anp at rigiit angles to it, al- 
low's the tooth of a wheel to escape, the wheel being put in motion by a weight, 'fbe 
wheel is so evmtrived, that the force with which it acts is jtist sufticlent to restore to tlie 
pendulum the motion which it had lost by the resistance of the air, and the frietion at the 
centre of motion. Thus the motion ol“the clock is continued withotit any diminutioii of 
its nnifonnity, for any length of time. 

The telescope had not yet served astronomy in' all the capacities in which it could be 
useful. Huygens, of whose inventive genius the history of science has so much to record, 
.applied it to the incasurenieut of small angles, forming it into the instrument which has 
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since bce» called a micrometer. By introducing into the focus of the telescope a round 
ajicrtnre of a given size, he contrived to measure the angle which that aperture subtended 
to tlie eye, by observing the time'that a star placed near the equator required to traverse 
■■ it. When the angle subtended by any other object in the telescope was to be measured, 
he introduced into the focus a thin piece of metal, just sufficient to cover the object in the 
focus. The proportion of the breadth of this plated to the diameter of the aperture for¬ 
merly measured, gave the angle subteiuled by the image in the focus of the telescope, 
'^riu's contrivance is described in the Sjjslema Saiurniumt at the end. 

'riio telescope has fartlier contributed materially to the accuracy of astronomical 
{•bservation, by its application to instruments used for measuring, not merely small 
angles, but angles of any magnitude whatever. Tlie telescope here comes in place of 
the plain sights with w'liich tlie index or alVuJad of an instrument iise<l to be directe«l 
to an object, and this substitution lias been accompanied with two advantages. The disk 
of a star is never so well defined to tlie naked eye as it is in the telescope. Besides, in 
using plain sights, the eye adapts itself to the farther off of the two, in order that its aper¬ 
ture may be distinctly seen. Wheuevor this adjustment is made, the object seen througJi 
the aperture necessarily appears indistinct to the eye, wliich is then adapted to a near ob¬ 
ject. 'riiis circumstance produces an uncertainty in all such observations, wliicli, by the 
use of the telcseojie, is entirely removed. 

But tlie grciilest advantage arises from the magnifying power of the telescope, from 
■which it follows, that what is a mere point to the naked eye, is an extended line which can 
he divided into a great number of parts when seen through the former. The best eye, 
wIm-u not aided by glasses, is not able to perceive an object which subtends an angle less 
than lialf a minute, or thirty seconds. When the index of a quadrant, tlierefore, is direct- 
t:d by the naked eye to any jioiut in the heavens, \rc cannot be sure that it is nearer than 
half a minute on cither side of that point. But when we direct the axis of a telescope, 
which magnifies thirty times, to the same object, w'p are sure that it is within the thirtieth 
jiart of half a minute, that is, within one second of the point aimed at. Thus the accu¬ 
racy caderis purihuH is proportional to the magnifying power. 

'I'lu* application of the telescope, however, to astronoiQjb^l instruments, was not intro¬ 
duced witliout opposition, llevelius of Dantzic, tlie greatest observer who had been since 
'I'ycho Brahe, who ha<l furnished-his observatory with the best and lai'gest instruments, 
and who was familiar w itli the use of the telescope, strenuously maintained the superiority 
of the plain siglits. His principal argument was founded on this,—that, in plain sights, 
file line of collimation is determined in its position by two fixed points at a considerable 
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distance fVoin one another, viz. the centres of the two apertures of the sights, so that it 
remains invariable with respect to t!io index. 

In the case of the telescope there was one fixed point, the intersection of the wires in 
the focus of the eye-glass ; b’lt Ilovelius did not think that the other point, viz. the op¬ 
tical centre of the object-glass, was equally well defined. This doubt, however, might 
have been removed by a direct appeal to experiment, or to angles actually measured on 
the ground, first by an instrument, and tlien by trigonometrical operations. From thence 
it would soon have bceji discovered, that the centre of a lens is in fact a point defined 
more accurately than can be done by any mechanical construction. 

This method of deciding the question w{is uot resorted to. Hevelius and Hooke had 
a very serious controversy concerning it, in which the advantage remained with the lat¬ 
ter. It should have been observed that the Frcncli astronomer, Picard, was the first who 
employed instruments furnished with telescopic sights, about the year 1(>G5. It appears, 
however, that Gfiscoignc, an Fiiglisli gentleman who fell at the battle of Marston-moor in 
iGtl', had anticipated the Frcncli astronomer in this invention, hut that it had remained 
entirely unknown. He had also anticipated the invention of the micrometer. The vast 
additional accuracy thus given to instruments formed a new era in the history of astrono¬ 
mical observations. 

Though Galileo had discovered the satellites of Jupiter, their times of revolution, and 
even some of their inequalities, it yet remained to define their motions with precision, and 
to construct tables for calculating their places. This task was performed by the elder 
Cassini, who was invited from Italy, his native couiitiy, by Louis the Fomleenth, and settled 
in France in l(>f)|). Ills tables of the satelliU's had been published at Bologna three years 
before, and he continued to improve them, l>y a series of observations made in tlic observa¬ 
tory at Paris, %vith great diligence and accuracy. 

The theory of the motions of these small bodies is a ]*cscarch of great difficulty, and had 
been attempted by many astronomers before Cassini, with very little success. The pianos 
of the orbits, their inclinations to the orbit of Jupiter, and the lines in which they inter¬ 
sected that orbit, were all to be detemn'ned, as well as the times of revolution, and the dis¬ 
tances of each from its primaryAdd to this, that it is only in a few' points of their orbits 
that they can be observed with advantjige. The best arc at the times of immersion into 
the shadow of Jupiter, and emersion from it. The same excellent astronomer discovered 
four satellites of Saturn, in addition to that already observed by Huygens. He also dis¬ 
covered the rotation of Jupiter and of Wars upon their axes. 

'I'he constant attention bestowed ou the eclipses of the satellites of Jupiter, made an 
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^ inequality be remarked in the periods of their return, which seemed to depend on tlie 
position of the earth relatively to ,'upitcr and the sun, and not, as the inequalities of 

V 

that sort might have been expected to do, on the place of Jupiter in his orbit. From 
the opposition of .Tupiter to the sun, till the conjunction, it was found, that the observed 
emersion of the satellites from the shadow fell more and more behind the computed; 
tlie differences amounting near the conjunction to about fourteen minutes. When, 
after the conjunction, the immersions were obsei*ved, an acceleration was remarked just 
equal to the former rebirdation, so that, at the opposition, the eclipse happened fourteen 
njiimtes sooner than by the calculation. 

The first person who offered an explanation of these facts was Oisius lioemor, a 
Danish astrtniomor. He observed that the increase of the retardation coiTcsponded 
nearly to the increase of the earth’s distance from Jupiter, and conversely, the acceleration 
to the diminution of that distiince. Hence it occurred to him, that it was to the time which 
light requires to traverse those distances that the whole series of phenomena was to be as¬ 
cribed. 'I’liis explanation was so simple and satisfactory, that it was rcatlily received. 

Tlmugh Koemcr was the first who communicated this explanation to the world, yet 
it seems certain that it had before occurred to Cassini, and that he was prevented from 
Tuaking it known by a consideration which docs him great honour. The explanation 
wliich the motion of light afforded, .seemed not to be consistent with two circumstances 
involved in the phenomenon. If such was the cause of the alternate acceleration and re¬ 
tardation above described, why was it observed only in the eclipses of the first satellite, 
and not in tho.se of the oilier three ? This difficulty appeared so great to Cassini, that he 
suppressed the explanation which he would otherwise have given. 

■^rhe other difficulty occurnul to Maraldi. Why did not an equation or allowance of 
the same kind arise from the position of Jupiter, with rc.spect to his aphelion, for, all 
other tilings being tlic same, liis distance from the earth must be greater, as he was nearer 
to that point of his orbit ? Both these difficulties have since been completely removed. 
If the aforesaid inequality was not for sometime observed in any satellite but the first, it 
was only because the motions of the first are the most regular, and were the soonest un¬ 
derstood, but it now ajipears that the same equation belongs to all the satellites. The 
solution of Maraldi’s difficulty is similar j for the quantity of what is called the equation 
of the light, is now known to be affected by Jupiter’s place in his orbit. 

Thus, every thing conspires to prove the reality of tlie motion of light, so singular on 
account of the immensity of the velocity, and the smallness of the bodies to which it is 
comnumicated. 
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C>. E.stahlisiimknt of Acaok.^iies, &c. 


A!)Out the initldle of the sevcntoeiitli century were fonnoil those associations ofscienti- 

i 

tic men, which, under the appellation of vVcudeuucs or Philosoplucal Societies, have cou- 
tribiited so much to the advancement of knowledge in Europe, 'rhe Academia del Ci~ 
menlo of J'’h)rence, h)undod in lOol, carried in its name the impression of the new phi¬ 
losophy. It was in the country of (lalileo where the (inst institution for tlie prosecution 
of e.\]>erimental knowledge might be e\p(*eted to arise, and the mojunuonts uhicli it has 
left behind it will ever ereiife regret fin- the .siiortncss ol'its duration. 

England soon after showed the same example. It has been already remained, that, dur¬ 
ing the civil wars, a number of learned and sclcaitilie nice, sought, in tlic rctirenu'iit of 
(Oxford, an asylum from tile troubles t<* nhicli tlic eoimlrv ^^.^s tlien ,< prey. 'I'ln-y ha<l 
met ns early as IfibO ; most of them were atlaehe'.Mo t),e roy.d <ause ; :muI al’ii'i tl.e ic- 
storation of (’harlcs the .Second, they were iiu-orpoi.ued by a roy;il (ll.lrt^•.• in i-a..'. 

The hr.st idea of tins institution seems to Icn.-' bi.-n snu.j -.'ed bj lin- wnniiji' ni‘ 
Eacon, who, in recommending the use of expeiimeni. h.a' ■'e\erely eensi.red l!'e - Jiocl.-.. 
colleges, and acadcmie.s of his uwn time, O'- a<l\ei''c to tin advam-i-nu nt < !’ !• n leci.^r , 
and, in the JVova Af/aali.s, had given a most interesting sken b ot tlie form I'f i iKiety, <li- 
I'ccted to sfientifi<'improveunae' In Ch'rmany, the / / A A'../.■./ u.e/yf/i <{;tt( • 

its coimneneement from Iti.O'J, ami the hi>it>ri;.i) *1 ‘iisiavion ;e.ej ih<. ■, the ■'pint 


’ “ In moriluis ft instilutis scliolai'iiin, ;uadcinjanuii, i olii-uisiruiii. . • .'i;:.i!n'in coiuemmu;) (|ii;v iiin Ji-' 

intiiuiu fcctlibus ct enidititniis cMlnira <k'stijMi.t ..uiit. (/iinii.i >■. ii eii.iniwi ;n!\er'a cn ni. I.ci - 

liones Ciiitn csm'itia itu '■init disposita. lit .iliiiil a I’.n ili’ i nun!,'in in i.-ienU ni v. ni.it cnj’iMn', 

ftut coiiteniplai’i. Si vero unus ,iiit iiittr I'l/it.i'-c judii ii liln'rtatf I'l -ii'.liiiiu lil, is .'a,: ..cli Inine (ipi.-i.iin i,i>- 
pom-TC jMis-it ; iib alioriiiii Jiutein eon^nrtio iiiliil t .ijiirl utiiit..!i.-. .Sii; i-t )n r tnJiTavi'tamcn in rapt ssi.i)n . 
ibrtunu iiulustriam liaii<‘ ot ningnaniniitatcni vihi di'U lovi iiitpi’iiini'.') *.> I'n!.' i-;.poi-ii tin, Snu'ia i inin Imrni- 
num in ejusmoili kiois, in (juornndani auctoruni 'oripfii, \okiti in o;m\ eio'., ( ('in'ii^a smu : a (|(iiliii» ^i(j'.ii.-.(li>- 
sciitiat, cuiitinuo ut honiii tnrbi(ki.s ot rorinn lui.aiuni ciipidun ((I'ljcnir I.-t i.ililiii-> . 'lUiv i-l .'•r/i ithis lii.i 
quam hi vu'{'tili^o<Ilnis oun.iti inA'is oferilttis et iiltc'‘inftii'- }i'^ > >'n i!it!\irrjin'( dehcul ,"—.\ a 

lib. *. cap. t)0. 

It would bo gratifying to bo able to observe, tliat the univei.sitioH of l^iurope bad contributi'd to tfic .i iki- 
vAtion of science. The fact is otiierwi.sc ;—tboy wt-ro often fin.'fustiu'-i.-ios frorn wliicli projiulico ai'.' cror 
W'Ore latest of being expelled, 'fkoy joined in per^O(■ul)ng tbe roforinors of scioneo. It has boon > 0011 , that 
l;he masters of the university of Paris wore angry with (kilileo for the o.vporiinonte on tho de.scont ol Ixnlies. 
T?vcn the university of Oxford brought on il»elf the indelible disgrace of persocuting, in TViar Bacon, tho Jirst 
man who appears to have had a distinct view of tlio means by wliicli the knowledge of tlie laws, ol‘ natim 
nmst be ucquireiL 
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nliich produccil it to the writings of the pliilosopher just iiunicd. These, examples, and a 
feeling that tin* union and co-opemtion of numbers was necessary to the progress of expe¬ 
rimental philosophy, operated still |n<.:e extensively. The Royal Academy of Sciences at 
Paris was founded in IGGO, in the reign of^Louis the Fourteenth, and <luving the adini- 
nislration of Colbert. The Institute of Bologna in Italy bc-longs nearly to the same pe¬ 
riod y but almost all the other philosophical associations, of which there arc now so many, 
had their begiiniing in the eighteenth century. 

hreejuont communication ol ideas, and a regular method of keeping up such coniinuni- 
cation, are evi«leritly es.scntial to works in whicJi great labour and industry arc to be em¬ 
ployed, and to which much time must ncct\s.sarily btr devoted ; when the philosopher must 
not always sit tpiiclly in his cabinet, but mu.it vamine nature with his own eyes, ami be 
jircsent iu the work-sfiop of tlie mechanic, or tlu- lalmratory of the chemist. These ope- 
^•a(ions are (aeilitated by the institution.'' now reti-iaed to, which, therefore, are of more 
iuiporiaiu'f to the phy^u-al sciettet"; th;m to the oilier branelics of knowledge. 'I'hey who 
ciillivatr tlie loroK",' are al.so feuei' in number, and being, of course, farther separated, are 
;(pi to im-et iogetin i in flic .oiiiniou intercourse of the world. The historian, the 
c riiie, flte poet. lind'. i-vcrywliei'e nu n who can enter in some ilcgrec at least into his pnr- 
'■lit";, I'vho tall .ippi'.'f i.itr Ins nierit. .iiul «!eri\e ])lea.sure from his writings or his conversa- 
ti'io. 'I'.'u Mtai iieniaiu i.'tn, the :isrr<».ioiiier, the tueehanieian, sees few men who have 
''jjnpalji\ wil'i hi-' pui'erl;., oi'iv/iudo not hiok \iith inditlereuce oil the objects 
h h(' j)iu->iu .. Ill. io Imn. ir,ii-ists of a few indivulual.s, hy the censures or 

.ij.-probiition «>! wlioio l;-'“ |t',ihlu opinion iviiist be tinally determined j with them it is ma- 
tei'i il tliat lie slioo!:! h;ne inoic frctpient iriteiaoiirsi? than could be obtained by casual ren- 
(eiinter ; and tie teel.s tba) tbe soeiety of men imgau'ed in pursuits similar to bi.s own, is a 
ncf'essaiy sinimlii'i ti> bi- I'xertion:'. Add to this, that .-’ucli societies become centers in 
Avhieli information eonceniinjr t.iets is collected li'oui ail (juarter.s. For all these reasioi-, 
the greatest heiiefit ha- re-iilied (Vom the scienrilic institutions which, since the middle of 
the .sevmiteenth centiir\, have heeome so mimeious iu F.urope. 

'fhe Koyal Society <*f lannlou is an assoeiaiion of men, who, without salaries or appoint¬ 
ment from (lovermiieiil, defray, hy private contribution, the expeiice of their meetings, 
and ot their pnlduations. 'I'liis last is anotlier important service, which a society so con¬ 
stituted Venders to >eience. 

'I he demand of tlie puhlie for memoirs in mathematics and natural philosophy, many of 
them perhaps proi'uund and diflicult, is not snfliciently great to detray the expence of pub- 
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lication, if they come forward separately and uaccmnected with one another. In a collee- 
live state they are much more likely to draw the attention of the public ; the form in 
which tliey appear is the most convenient both for the reader and the author; and if, af¬ 
ter all, the sale of the work^is unequal to the expence, the deficiency Is made up from the 
funds of the society. An institution of this kind, therefore, is a patriotic and disinterest¬ 
ed association of the lovers of science, who engage not only to employ themselves in dis¬ 
covery, but, by private contribution, to defray the expence of scientific publications. 

The Academy of Sciences in Paris was not exactly an institution of the same kind. It 
consisted of three classes of members, one of which, the Pensionnaires^ twenty in number, 
hud salaries paid by Government, and were bound in their turns to furnish the meetings 
with scientific memoirs, and each of them also, at the beginning of every year, was ex¬ 
pected to give an account of the work in which he was to be employed. This institution 
has been of incredible advantage to science. To detach a number of ingenious men from 
every thing but scientific pursuits ; to deliver them alike from the embarrassments of po¬ 
verty or the temptations of wealth j to give them a place and station in society the most 
respectable and independent, is to remove every impediment, .nml to add cveiy stimulus to 
exertion. To this institution, accordingly, operating upon a people of great genius, and 
indefatigable activity of mind, we are to asc;ribe that superiority in • the mathematical 
sciences, which, for the last seventy years, has been so conspicuous. 

The establishment of astronomical observatories, as national or royal works, is connect¬ 
ed in Europe with the institution of scientific or philosophical societies. The necessity 
of the former was, indeed, even more apparent than that of the latter. A science, which 
has the heavenly bodies for its objects, ought, tis far as possible, to be exempted from the 
vicissitudes of the earth. As it gains strength but slowly, and requires ages to complete 
its discoveries, the plan of observation must not be limited by the life of the individual who 
pursues it, but must be followed out in the same place, year after year, to an unlimited extent. 
A perception of this truth, however indistinct, seems, from the ewliest times, to have sug¬ 
gested the utility of observatories, to those sovereigns who patronised astronomy, whether they 
looked to that science for real or imaginary instruction. The circle of Osymandias is the sub¬ 
ject of one of the most ancient traditions in science, and has preserved the name of a prince 
which otherwise would have been entirely unknown. A building, dedicated to astronomy, 
made a conspicuous part of the magnificent establishment of the school of Alexandria. Dur¬ 
ing the middle ages, in the course of the migrations of science toward the east, sumptuous 
buildings, furnished with astronomical instruments, rose successively in the plains of Me- 
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reality of similar constructions. 
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.Ou the revival of letters hi Europe, estabU 
ci!»ive indications of a taste for science. We haye seen 
which Tycho expended his private fortune, and ehipii^d the 

become a sad memorial (after the signal servlt^ which tt had rcAdif^^C ^l^hmy) pf 
the instability of whatever depends oh indlvidiud grea^^^ aitP^Ua und' 

London were secured from a similar fate, by being n^e natioAaf jsstalllbhpK^ts^ flkaie^ 
a succession of astronomers were to devote themselves to the sH^y The 

obseivatory at Paris was begun in I667, and that at^C^bdhvtieh hi the ^wt of 

these, l.a Hire and Cassini, in the second, Plapisteed and'Halley, di;e at the head of a series 
of successors, who have done honour to their rei^e^ve nidions. j^th^re be in BrHaid any 
establishment, in the success and conduct of which the nation baa reason to boast, it is that 
of the Royal Observatory, which, in spite of a'chhiate wh^h so eohtinualiy tries the, 
patience, and so often disappoints the ho^f of the astronomer, has furnished a greater, 
number of observations to be completely relied on, ^lian. all the rest of Europe put 
togcthei, and afforded the dafa for thcfse tables, in which tfie French mathemalidans 
have expressed, with such accuracy, the past) the present^ an^ the future condition 
the heavens. 




6. Figure \nd Magwctude or tthe Earth, f 

The progress made during the seventeenth century, in ascertaining^ the nu^nitUde mid 
figuie of the earth, is particularly connected with the eatablishmenW which we have just 
been considering. Concerning the figure of the eaith, no accurate Infbrmation waa de- 
rived from antiquity, if we except that of the mathematical principle on whidi ^ was to 
be determined. The measurement of an arch of the meridian was attempted by £ha- 
tosthenes of Alexandria, in perfect conformity with that principle, but by means very in'# 
adequate to the importance and difficulty of the problem.*' By measuring tBh san*s dis'. 
tance fiom the zenith of Alex^dria, m d)e sol&titM day, end by hixowin|^ ezJbe^fliQiight 
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diffitance^ in the heavens hetv^een the of .places to be 7® or n ^Oth 

part of the circumference of a great circle. Su]^[lM)sing, t^n, that Alexandria and 
Syen6 were in the same meridian, nothing more was required than to hnd the di&t^mce 
between them, which, when multiptied ^Q, would give the circumference of the 
globe. The manner in which this was attempted hy Eratosthenes is quite characteriS' 
tic of the infant state of the arts of experiment and observation. He took no trouble 
to asceitain whether Alexandm and Syenc* were due north and south of one another: 
the truth*is, that the latter is considerably east of the former, so that, though their hoii- 
zontal distance had been accurately known, a considerable reduction would have been nc- 
c^sary, on. account df the distance of the one from the meridian of the other. It does 
not appear, however, that Eratosthenes was at any more pains to ascertain the distance 
than the bearing of the two places. He assumed the former just as it was commonly esti. 
mated; and, indeed, it appears that the distance was not measured till long afteiwards 
when it was donfe by the command of Ncio. 

It was in this way that the ancients made observations and experiments; the mathc> 

‘ maticai principles might be perfectly understood, but the method of obtaining acciuate 
data for the Application of those principles was not a subject of attention. The poti et of 
resolving the problem was the main object ; and the actual solution was a mattei oi >ciy 
inferior impoitance. The slowness with which the art of making acemate experiments 
and observations has been matured, and the great distance it has kept behind theory, is a 
remarkable fact in the ld||ipry of the physical sciences. It has been icmarked, that ma¬ 
thematicians had found out "the area of the circle, and calculated its circumference to more 
than a hundred places of decimals, befm^ artists had divided an aich into minutes of a de¬ 
gree ; and. that many excellmit treatises kad been written on the pioperties of curves, be¬ 
fore a straight line had been drawn of any considerable length, or measured with any to¬ 
lerable exactness, on the surface of the globe. * 

l^e next measurement on record is that of the astronomers Almamon, in the plains 
of Mesopotamia, and the manner of conducting the operation appcvis to have been far 
more accurate than that of the Greek philosophers; but, from a want of knowledge of the 
'Upeowres employed, it has conveyed no information te posterity. 
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which, as was afterwards found, is considexnUy too smiffi. 4i8eove^» 

and when they were corrected, the degree out 57.0^ toh^j^Whieh is ppt far from 
the truth. The corrections ivere'^mado by $^liug over 

again, and also the angles of the triangles/^ He dledi^^^l^erer, beffir^ could publish 
the result. ' Muschenbroek, who calculated fhe wlmle froWi his paribrs, <^e to the* 
conclusion just mentioned, wbich^ of ©onisei^ was no|^I<g>gwhen ' 
the measure was executed. No’advantage^ accordinglf,* W j^ved world ftom 

this measurement till its value was lost in that of ptli^ hasasur^nimtjw^pl'’lnore acciui^ely 
conducted. ^ y ^ * * 

A computation which, for the time, deserves cuBfil^terahle piai^, is that of Norwood, in 

1535, who measuied the distance between Londofi and Yotk, takiii^ the bearings as he 

pioceedcd along the road, and reducing ail to the direetipn of the ftieridian, and tothf^ 
— ^ # 
hoiirontal plane. The dilFerenoe of latil^nde h& found, faf observation of the splstioes, to^ 

be Q° 28^ and from that and his measured distance, he concluded the degtise' to be 

367,175 feet English, or 57,800 toises. TbSs has bOeii ^nnd t^^^^n^Uear ^prQXlina« 

tion ; yet his method was not Capable of gr^at accuracy, nbr'di^ he* ^Ways es;ecute it in 

^4 * * 

the best maimer. Sometimes,** says he, X measured, sometimes X pacedt and I 
heve I am within a scantlmg of the truth.** ’ 

**<* 

Femel, a French physician, measured with a wheel ftobSi' Fmis to Amiens, which Ima 
nearly in the same meridian, and he dete^Ined the dcgr^ll^m thhnee to be 56,746 French 
toises; A lesult which falls short of the truth, though not very considerably. 

'Phese investigations, it is plain, could not but leave considerablo uncert^nt^with re¬ 
spect to the magnitude of the earth. The Acadebi/"of Sciences bec^e interest^ in^the 
question, and the measurement of an arch m the meridian was undertaken under its au¬ 
spices, and executed by the Abbe Picard, already hhdwn fi>r his skill in the operational^ 
practieal geometry. He followed a method sui^ar to that of Sndlius, according lo which, 
the distance between Amiens and Hfdvoisine was found firom a series of trimigles, and a base^, 
of 5663^ toises. He determined the difference of latitude by means of a sienith sector of 
ten feet radius, and found it to be 1“ 22* 55". .Ihe whole distance was 78,850 to|p^ 
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the whole circumference was determ^ed.^' ll^i^i w pr^mitatioh which they so of- 

:. _ 1 * .i„— 1 ^_ which appears most 


^ten .manife|it» jof .assuming, wj.thoi 
'Simple, were no sooner satisned, uiat the earth w# raundj^ than' they supposed it to be 
tnjly spherical. An pb|ei^ation wfaifeh rea^h to suspect, that much 

'^^ore mu^t be done femore itrilmire or its magnitude Wrte completely ascertained. 

With a view QjT^isietying the .&im*s in the .Vicinity of the equator, where the 

'. . '. ' .’w' *■.■'■ 'i.. I'""'- ~''' '■' ■''* 

disttmce ..from t]he aeliit%.%m^ iticonaimgtliM^l^^ the enects or lefriction musf be of small 

-ji'‘ ____ t^jt t»;_'i ^_i._ 


Richer observed the imMitieV mtitudem .that place in 1672, and found the 

distance biVtneviii^e^ m the .obliqmty of the ecliptic 23* 

agree.ipg.#|n6st ptecis^y'P^ determin^ion . of Cassini. 

‘ ' -TChie most remirkwl^ circumsfeiici^ however. Which occurred in the course of this voy- 
age^ tho'olp!^,"iih.dugh:lu ^th a pendulum of the s^e length which vi- 

brated sCednd^ at.)?!£ns:’"'wak:'£3HXid.‘''^ Ckvannei to lose two'-minutes and a half a-dav near- 


rv‘“T 

l)r,. This created gi'eat 

confirmed by the bbser^Mipns of "Varin hi^' ^sfia^esi ‘wh^^ years afterwards, visited 

( different ptaCteS on the ci^t of. Africa and , America;’near the line, and found the necessity 

il^-sliortehing the pendulum, W make it/yibfwte’seconds in those latitudes. Tlie first ex- 

■'■■■,■ ■.,®! '. i.v ' ■«:■'-.-'.A 'il’Y-' ' ' . ^ 

.plamtipn of tli^ remark^^e''ip}^^ 9 meuhW waf^ given by Newton, in the third book of his 

P^pej^joj publishojfi in^.;il^6§^jjj;^hefe it is ue’duced as a necessary consuequence of the earth’s 

; rototioh ^n its as^is, and^’df th^^c^iitrifugidjrdroe thence arising^ That force changes both 

i'/the.diri^ion and the intensi^^-pf gravity/ ^jvipg to the earth an oblate spheroidal figure, 

.mojrie elevated at the ^uat 0 jr;^i^'the poles,' and making bodies fall, and pendulums vibrate, 

slowly in low than in hifgh latitudes. .' -..j y ' ' • 

s«’ s*'p’ ^ ‘ ** v’ ^ \ ^ ' 

i4;;;'^.T’bis solution, however, did not, any more thah the book in which it was contained, 
•^I^e/its way yei^'rdadily into J'Wee.' The fiw* exp|^^ of the retardation of the 

aM.l> t <1.1* «B«nr« ^ ■* -■ - -M H m. — .H _Jl 


took 


iir, thpugbi. much less accurate th^ |hat .of Newton. It had, indeed, the 

essential conditions of a problem ; 


simplicity wmdbi Opfij/il’ueji from neglecting c^ie orthe essentiii 



♦ 

bnt it was nevertbeleas ingdniotur,' 
of centrifugal force*^ 1 am 
,to the sec(»id part of thi^ 
be reserved. 






i f * 


tCS.\ 

1. OpticM. Knpw^m^ tft 

« V " ‘‘/ti JL 

Ok account of the rectilineal pr^m^tiop of lights ex- 

pressed m the form ofi mathematical propoaiQOps*. and?seeapii» aa it "'(^(^tanhotoly to 
offer themselves to the study Of geometers, l^uelid ^r(5emp^^ thi| ^^Sility> b<^n to ap¬ 
ply the science which Hb had diready cultivate wif^ so tnu<di success^ to explain the laws 
of vision, before a similar attempt had been made^with resp^ to any other hranoh of ter¬ 
restrial physics, and at least fifty years before thh i^sfearches of Aitihimedeshad placed me¬ 
chanics among the number of the mjathemsbical sciences!,, ^ ‘ ^ ^; 

In the treatise ascribed to Buclid, i^eto hoivever, only two physical principles 
which have completely stood the test'"of subyequent improvement. The first of these is 
the proposition just referred to, that a pmnt^^id atty ol^t is itC ,|be direction^of a 
straight line drawn from the eye to that pofiit^'and the second 1s^ that when a point in an 
object is seen by reflection from apolishipd ^orira^e^ the lines drawn from the eye and from the 
object to the point whence the refiention is made, «i^ ^fb|Hy inclined to the reflecting 
surface. These propositions are assunjed as true t|fey^^ere,’ no doubt, known before 
the time of Euclid, and it is suppo^d tW the disffov^J^ of them was the wwk of the Ha- 
tonic school. The first of them is the*^ foundation eff Optics proper* <»• the theory of vi- 
Sion by diiect light; the second is the foundation of Catoptrki* or the theory of Vision 
by leflected light. Dioptrics, or vision by refracted light, had not yet become an oliject 

^ 1* t», # 

of attention. .. v-* “ 

* * » •* 

T\\o other principles which Euclid adopted as “postulates in his demonstrations, have 
not met with the same entire confinnation.from experiment, ^and are, indeed, tme 
only in certain cases, and not universally, as he ^supposed. .Hie first of these is, that we 
judge ol the magnitude of an object altogejiher by magnitude of the optical angle, or 
the angle which it subtends at the eye. It is &at this angle is an important'’ ele- 







* wsJCfowp 


judginentr^l^ Eii^id,. by. 


7 *. 


ihj^, came into ttie possession ot a 
v«u|i|]^ truth j ‘but by, a specnes.of^spphisjtryj t^ngjmial to the human mind, he ex- 
> timaed the prineiple too fari and siip^sed H to eircumstiSnce wliich determines, 

"’^^ur judgment of viwltde we are fur- 

ni^ed with directly by, the oto few.oasesi inji^fhieh we form our esti- 


. ' - ’*■».■ ■'• ; . * '*■ ^ y f ‘ * » J 

Another principle, laid idpftn by the same geometer, is'in' di^mstances nearly similar 
to the precedii^., . ^^ to it,, the'place of any pmnt of an object seen by reflection, 

is always the ir^fsection of the reflected ray, with the.* pei^ndteular drawn from that 



’ ti^tions extended, that is, while the rays fdl on the j^pcculuth wi]^h no great obliquity. 
His assumption, therefore, did not affect the, truth of fins conclusions, 'though it would 
have been a very unsafe guide in more geneiul investigations.' Thte book is in many other 
respects imperfect, the reasoning often unsound, and the whole hardly worthy of the great 
geometer whose name it bears. Tl^ere is, however, no doubt that Euclid wrote on the 
subject of optics, and. inahy liave:$uppo8ed that this ti'catise is a careless extract, or an un> 
skilful abridgment of the original wdrki' 

Antiquity furinshed another mathematical treatise on optics, that of the astronomer 
IHoicmy. 'fliis treatise, though known in tlie middle ages, and quoted by Roger Bacon, 
had disappeared, and was supposed to be entirely lost, till within these few years, when a 
manuscript on optics, professing to be the work of Holeniyi and to be translated from the 
Arabic, was found in the Ki%*s Libraiy at. Paris. The most valuable part of this work 
is that which relates to refracjtion, from tyhence it apiiears that many experiments had 
been made on that subject, and the angles of incidence and refraction, for different trans¬ 
parent substances, observed with-'so much accuracy, that the same ratio very nearly of the 
sines of these angles, from air iMo water, or ihtb glass, is obtained from Ptolemy’s nuni- 
bers, which the repeated experiments of later times ha^'e shown to' be true. The work, 

t . . ' .V ^ ^ 

however, in the state in which it now appears^ is very obscure, the reasoning often defl- 
^emt in accuracy, and the mathematical part much less perfect than might have been ex- 
pecitie^* writers, presuming partly oh: the reputation of Ptolemy, and partly 

guided by the authority of Ro^r Bacon, h^ asciiibed to this treatise more merit than it 
appeara to possess; wdj^ of consequence, had |^pW^ less to the Arabian author Alhazen, 

who comes next in the' order of time, than 'right belongs to liim. Montucla; on the 

' , - ; ' ^ . 

lO 5. 




authority of Ba<;ont eaya, that ascx^ 

tlie heavenly hodtes near the horizon, to . ^ ^ 

to be, on account of the number ^ , 

Ieiny*s explanation, however, as stated b^r'^^dbrnhlw^ 

* -V * ' 

ed, IS quite different fnnn this, and amounts to |io\ 

Y" *** * 

remark, that an observer looks at the bodies nsfur^the a#lt 
in a situation to whxph the is not accustomed. 'Ilie 

e been borrowed from Ptoiemyl mt£t^ now b4 re- 
turned to its right ownei. It is the best exphmatiqiiryet lp90!tvn« ^ ^ ^**vv 

These are the only matbematicid treatises on optics of any consideration whi^ 
cients have transmitted to us; * but many metaphysical spfec^s^iona on light ^dvMo^tmdr 
to be found in the wi'itings of the philosophers. ’ Aristntle il^pned light mndfi’'a8 He had. 
defined motion; the act or energy <if a tramparcfit bo4sf, ^ txuch as it is S’caU^l^efiL 


The leason for calling light an adt (ff a transparent body ts, that, thoi>^ a hbdy may be 
tianspareut m power or ci^acity^ xt does not become acuddly traas|iarent but by means of 
light. Light brings the transparency mto action ; it isi^ therelbre, the act of a tran^a- 
lent body. In such miserable puerilities did the genius of this great ^man exhaust itself, 
owing to th&jinfortunate direction in which his researches* were carried on. 

In his fa:^er speculations concerning light, he denied it to be a substance $ and hu 
argument contains a singular mixture of the ingenious and the absurd. The time, he 
says, in which light spreads from one place to another is infinitely sm«dl, so that light has 
a \cIocity which is infinitely great. How, bodies move with a v^octly inversely as the 
quantities of matter which they contain; hght, therefore, cannot contain any mat- 


’ Connaiaance da 7Vm, 1Sl6, p S45, &c. ghmp&es df iTtttli, jiDt dtistiaed to be AiUy ducovered 

till man> ages aOernards, whuh art found m the writing of tbo aniients, are always inter^ting. Ptolemy 
distinguishes what has since bien called the virtualjbeut, Which tak-ea place in ceitain cases of reflection 
from spherical specula. He remarks, that colours are confounded by the rapidity ef nmtipii, and give.!i the 
instance of a wheel painted with di&rent cokmra, and turned ^ckly round. 

Anothci Greek treatise on optics, that of Hehodonu 4f Lansta, has been preserved, and was first 
published by Erasmus Bartholmua at Pans, in ]()57 It is a superficial work, which, to a good deal of off- 
scare and unsound metaphysics, adds the demonstration of a ftw veiy obvious truths. The author holds the 
opinion, that vision is performed by the emission of soinethihg from the eyes, and the reason which he as* 
signs IS, that the eyes are convex, and more adapted to enait than to reemve. His metaphysics mijy be judg¬ 
ed of from this specimen. He has not been made mention of by any ancient author, and the time when he 
wrote IS unknown. As he quotes, however, the writings of Ptolemy and Hero, he must have been later than 
the first century. 
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ter, that if<, it cannot J>e material.' That the velocity of light was infinitely great, 
soetned^to him to follow from this, that its progress, estimated either iu the direction of 
nottn aiul south, or of cast and west, appeared to be instantaneous. In the opinion of 
the Platonists, and of the greater part of the ancients, vision was performed by means of 
certain rays which proceeded from the eye to the object, though they did not become the 
instruments of ^conveying sensations to the mind, but in consequence of the presence of 
light. In this theory, we can now see nothing but a rude and hasty attempt to assimi¬ 
late the sense of sight to tliat of touch, without inquiring sufficiently into the paiticular 
characters of cither. 

Epicurus, and the philosophers of his school, as we learn from Lucretius, entertained 
more correct notions of vision, though they were still far from the truth. They conceiv¬ 
ed vision to be i)erformed«in consequence of certain simulacrat or im.oges continually 
thrown off* from the surfaces of bodies, and entering the eye. This w'as the substitute in 
their philosophy for rays of light, and had at least the merit of representing tliat wliich 
is the medium of vision, or which' forms the communication between the eye and exter¬ 
nal objects, as something proceeding from the latter. The idea of' simulacra^ or spectra^ 
flying off continually from the surfaces of bodies, and entering the eye, was perliaps as 
near an approach to the true theory of vision as could be made before the 
eye was understood. 

In the arts connected with optics, the ancients had made some progress. They woi'e 
sufficiontly acquainted with the laws of reflection to construct mirrors both plane and 
spherical, Tlicy made them also conical j and it appears from Plutarch, that the fire of 
Vesta, when exiinguislied, was not permitted to be rekindled but by the rays nf the 
sun, which were condensed by a conical speculum of copper. The mirrors with which 
Archimedes set fire to the Homan gallics have been. subjects of much discussion, and the 
fact was long disbelieved, on the ground of being physically impossible. , The experiments 
of Kirchcr and Buffon showed that this impossibility was entirely imaginary, and that tlie 
effect ascribed to the specula of the Greek geometer might be produced without much 
difficulty. There remains now no doubt of their reality. A passage from Aristophanes 
gives reason to believe that, in his time, lenses of glass were used for burning, by col- 


st^ture of tlic 


‘ The truth ol'the matlieiuaticul proposition, that 0, was perceived by Aristotle. A strong intellect 

i> always visible in the midst of his greatest errors. 

' In Nubibus, Act. 3. sc. 1. v, 30. 
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An interval of nearly a thousand yearis 'Ofyi^d.. 

histoiy of optical discovery,, appears as Kis :iiame^te‘ ipfirani^SArpHiv. 

bian lived in the eleventh ..century, and hia ^3ttmt‘:ca».Vhe' Moie fmrtyi and'^^ 
more highly appreciated,. now,. th^t', the,.;=iyork; 0 , nis, prede^^dr ^ has. hccmne^ known., 'ir 
The merit of his book .... 

borrowed much from 
taincd in favour of- a ' 
years a legislator in science, gay4.'|ft^lj^l8e iniprcsslo^. both of the-^n^s and the 
tegrity of his modem rival;V> 'l%^’^i^k;,of'AihM»rt -fs; nevertW 
superior to that of.PtpJeniy'K.%^v^;.tttitking'the.\|;0<^e^ whi^' 
ploys. The problem known hy Ins n^e,' to find the point in. a >phencal speculum, al^h 
which a ray coming from piip pdin be..refi.ec^d to another giVen point, a>ery ’ 
well resolved in his book,^th<mgh:'a problem. oC ^^mtroh diffii^yi that. Montocla h^nls 
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the that no Arabian geometer was ever eqnal to the solution of it.' It is now 

howeveri that the ^lutioHi ftom whi^tevec quarter it came, was not borrowed 
frottt Ptolemy, in whose work no mention is made o£"any mich question j and It may very 
< well be doubted, whether, ha4 tins problem been proposed to Mm, the Greek geometer 
would have appeared to as much adv^tagn as the Arabian* ^ 

The account which the latter of the m^pae^tation of the diameters of the hea> 
vcnly bodies near the horizon Mm been already mehtic^i^. He treated also of the re¬ 
fraction of light by tianspeurent bodi^, and paiticularlyW the atmospheric refraction, but 
not with the precision of Ptolemy, whose optical treatise Pelatnbre seems to think it pro¬ 
bable that he had never reen. The anm;omical structure of the eye was known to him; 
concerning the uses of the didbrent parts he had only conjfectures to offer; but on seeing 
single with two eyes, he made this important remark, that, when corresponding 
parts of the retina are afl^ted, we pei4eW hut one image. 

Prolixity and want of method are the i^tttlta of Alhazen. Viteno, * a learned Pole, 
commented on his works, and has very much improved their method and arrangement 
in a treatise published in 1S70, He has also treated more fully of the subject of re¬ 
fraction, and reduced the results of his experiments into the form of a table exhibiting 
the angles of refraction corresponding to the angles of incidence, which he had tned lu 
water and glass. It was not, however, till long affor this period that the law which con¬ 
nects these angles was discovered. The cause of reiVaction appeared to him to be the re¬ 
sistance wMch the rays buffer in passing into the denser medium of water oi glass, suid one 
can see in his reasoning an obscure idea of the resolution of forces.* He diso treats of the 
rainbow, and remarks, that the altitudes of the suU and bow together always amount to 
42 degrees. He next consider the structure of the eye, of which he has given a toler¬ 
ably accurate description, and^proves, a» Alhazen had before done, ^ that vision is not 
performed by the emission of iUys from the eye. 

lli^er Bacon, distinguished for pursuing the path of true pfailosopliy in the midst of an 


* 

^ * Banow, in his 9th lecture, says of this ProbUnn, that it may truly bo chHed as hardly anj 

one more difficult had then been attempted by geometers. He adds, that, after trying ftie analysis in many 
di6ferent ways, he had found nothing preferable to the sohition of Alhazen, ho Uierefore gives only 

feeed from the prolixness and obscurity with which the original is chargCtfele. Xtectfones Opticte^ Sect. 9. 
A very elegant solution of the same problem » given by Bunson, at the eficl of hia Conic Scettons. 
name of this author IS commonly written Ha may be supposed to have known b&t the 

orthS^aphy of his own name. ^ 

^ Alhozeib <^pt. hb. 1 







^ of ignomwe and error, belongs’ |§^ 4 ^ «f op*' 

tics with peculiar diligence. |t *0 the 

discoveries of AlhaiEto.(iibd IMewfi, wi^*^ ^ ^ ^ ’ * 

«. . .. 1 . _ «__3t^ i" ‘rl- w .*'.5 


he seeirts to have been Well «(!)qpaiiiN^. ^ 


bian optician, as,he supplied wiUi thCl 
from the eye. It |tiui^ 


i^s,emitted 


of this question are so we^ tod iiiqgi^lusiv^, i^veit^^^.te tnerit of being 

light, and the demerit of being wrong, ^ Wst totbe ciin^ oif ^^^n,''|sj^ lumr. 

approach he appears to hate made to tlm kdw^lge |ei|se9, tod &eit bseim 4^ttbg vi- 

Sion. Alhazen had remarked, th«t Mali jwipcts, letters,^ %; m8ttof^j^;,Mew^ through li^ 
segment of a glass sjdiere. and ^t It it tfeo Iftiger^tegmeilfc which 


segment, and ohsems, thtt the pea^, ^mngh more, |^^s^l|ob|^ farfhor 

off than its natur^ poffltion^ wldte otheivbriiigs ^ i^re^ idioW»’thSSdeti%, that 
he knew how to trace the progreat ^^tbe light thtopgh'w i^her^ transparent 

body, and understood, what was tlio thing h^ohvloos, hc^ to dehtrmiim W piaee of tho 
image. Smith, in his Optics, endeayoUjc^ t^ MdioW^ |hat theso eanehvdom were purely <' 
thcoietical, and that R^^r Bacon d}ad.jttever, made a^iy expeHmenis with mich'gl^es^ 
notwithstanding that he speaks as if he had done so, * 'Xhw i^es^re rtoiaik^j^o^eeds^^ 
on some slight inaccuracy in Baoon^s dosmipl^n# whmk, dqps not niedta 

hcient to authorize sO harsh a eotxcl^oa^ The ^l^l^ats rather to by, ea 

Mohneux supposed, that Bacon Imd^to^^jbil^iments with^ such glasses, and was both 
practically and theoretii^y acquaint^l w^th their pre^erdea. the same tij^, ^tt 
must be acknowledged, that his^ oxtedi||pty to mi^ pd^i .and ^ for the^^^ 

marvellous, which, with^everyi Ms ta|^ffe|jp^it is i&po$dble to deny, bdee^'^ 

something away from the force of ^J^timtmy^ exee]^ when it is tiefy*«fxpr^y g^en. 
However that may bo in "thy present .ease, H w p^Milde, tliat lh© knowledge of the 


^ j " v* 

true properties of these glasses Was 

share in introducing the.nse.„af^iei)tos, and itt4& hiventito of spectacles, which tooli^ 
pUce not long after. 


icdl or practical, may have hM a 


It would be de^toble ioahtortain the e^^p^ba.m ajnmvtotlon of in|<^ aingol^ uti* 

—.. . . . . . .. . ..... . . ,r. . ^ i i, .,. w ... > ....... .. .... 
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lity this last; one that diffuses its advantages 86 widely, and that contributes so much 
to the solace and comfort of old age, by protecting the most intellectual of the ‘.uses 
against the general progress of dcfcay. In the obscurity of a daric age, careless about re¬ 
cording discoveries of which it knew not the principle or the value, a few faint tn fcs and 
imperfect indications serve only to point out certain' limits within which the thing sought 
for is contained. Seeking for tlie origin of a discovery,. Is like seeking for the source of a 
river where innumerable streams have claims to the honour, between which it is impos¬ 
sible to decide, and where the only thing that can be known with certainty is the hoio.- - 
dary by which they are all circumscribed. The reader will find the evidence concerning 
the invention of spectacles very fully discussed in Smith*s Optics, from which the most 
probable conclusion is, that the date goes back to the year 1913, and cannot with any cer¬ 
tainty be traced farther. * 

The lapse of more than two hundred years brings us down to Maurolycus, and to an 
age when men of science ceased to be so thinly scatteted over the Wastes of time. Mau- 
rolycus, whose knowledge of the pure mathematics has been already mentioned, wa'> 
distinguished for his skill m ojitics. He was acquainted with the crystalline lens, and 
concciveil tliat its office is to transmit to the optic nerve the species of cvtcmal ob¬ 
jects f and in this process he does not consider the retina as any way concerned. This 
theory, though so impci’fect, led him nevertheless to form a right judgment of the de¬ 
fects of short-sighted and dong-sigllted eyes. In one of his first works, T/fc oremafa clc 
Luminc et Z^mhra, he also gives an accurate solution of a question proposed liy At istotle, 
viz. why the light of the sun, admitted through a small hole, and received on a plane 
at a certain distance from it, always illuminates a round space, whatever be the figure of 
the hole itself, whereas, through a large aperture, the illuminated space has the figure of 
the aperture. To conceive the reason of this, suppose that the figure of the hole is a 
triangle ; it is plain that at each angle the illuminated Space will be terminated by a cir¬ 
cular arch of which the centre corresponds to the angular point, and the radius to the 
angle subtended by the sun*S semidiameter. ' Thds the iliuminaled space is rounded off at 

the angles; and wlnin the hole is so small that the sire of those roundings bears a large 

\ 

proportion to the distance of their centres, the figure comes near to a circle, and may be 
to appearance quite round. This is the trd^ solurion, and the same with that of Maiiro- 
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''y^lyciis. 'I'Ijc same author a^ 
liow'f’roin a concave 



dicates a irreat familiarity with- experim^^and ' obijOirVafioill laT'nefbarkablef' thafc- vfe.[ 
find mention made in 'it of the’ refid'etiott ior doW by^'a speculdm^V an; cipenihenr''\whioh»,- 
of late, has. drawn ^o ^ n'-’ nfn._ 

cold was perceived by makilig .th^;) 

• ' 'r ' ' ” * V% V' . '■ 

meter, was perhaps thO l^ 

*' '*■ # *»1^'v'•»‘'^ ‘ ^f/'N‘ f? /*•« * ^ i. *■%" *, ’v.‘*.‘*'» * 4 '* -‘‘/I- 

extremely popular j and wjjieh we,j6i|4 Spanish, 

and Arabic, wc see how much thOJove 6f Sci^w was now e^'citedii ahd wbiit eftbets the; 
art of printing was now l>egittnin^"^ib prodUicel ^^l^tista; I^]^‘ Wais a man'of foHune, and ' 
his house was so rauOh the resort of the curious and learned at Naples^ that it awakened^ 
pie jealousy with which the court of Rdthe watched the pivgress^ p impirovei»bttt.v''0^^^ 
grievous it is to observe the head of the Chnstian . church” in'thet aftd , the siiccecfding 

'^ ' ' ' . . , ’■ 'V x„‘' ■* * ’“' 5-^ >’ ' * 1..^ ■’' \ *' \ * .S' . • .' 

airc, like the Anarch old in Milton,"‘rcigning in the'’: ittidst, of-'darltneM, and coniplain- 
ing of the encroachneients which the. j^alttirof hkht %w^^^^ ipalcing bn his ancient 


empire 


The constitution of the eye, aind the foficfionsbftHe 4|fferent paHs bf ^vhifeh'it 
were not yet fully understood. Maurolycus ^ad hea% di^b^^n^ the secret, and it wajs biit;' 

, i' * w'* ‘ 'V/ J ^ 4, ft ' ' k * •*. ■ I-*.' • 
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covery of the truth was left to jKeplCT,' who, to tlid'^llory of finding out the true laws of 
the planetary systcin', added Jliat bf first analyzing- the whole scheme of nature in the 
structure of the eye. He pl^ceived the exact resemblance of this oigan to the dark chSn- 
ftcry the rays enteHng the pupfi being collected’by the ci^talline lens, and the other hii- 
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mours of the eye, into Jbci, which paint on the retina the inverted iinage: 
objects. By another step of the process, to which our analysis can never he' 
extend, the mind perceives the images thus fonned, and refers them at the sa 
things without. 

It seemed a great difficulty, that, though the images be inverted, the objt c 
erect j but when it is considered that each point in the object is seen in the di 

t 

tlie line in which the light passes from it to the retina, through the centre of tl 
will appear that the upright position of the object is a necessary consc<iucucc o 
rangeiucnt. 

Kepler’s discovery is explained in his Paralipome7ia in VitcUionem ‘ (Uemarks. 

Optics of Vitclh»), a work of great genius, aboundiiig with new and enlarged \iews, 
mixed occasionally with some unsound and visionary speculations. This book appeared in 
ICOI*. In the next article w'e shall have occasion to return to the consideration of other 
parts of Kepler’s optical discoveries. 

3 . From Kepler to the commencement of Newton’s Optical Discoverils. 

The rainbqw had, from the earliest times, been an object of interest with those w ho bestow ■ 
cd attention on optical appearances, but it is much too complicated a phenoineiioii to be 
easily explained. In general, however, it was understood to arise from light reriectetl by 
the drops of rain falling from a cloud opposite to the sun. Tlie difficulty seemed to be 
how to account for the colour, which is never produced in white light, such avS that of the 
sun, by mere reflection. Mauvolycus atlvanccd a considerable step when he supposed that 
the light enters the diop, and acquires colour by icfraction ; but in tracing the course of 
the ray he was tpiite bewildered. Others supposed the refraction and the colour to be 
the effect of one drop, and the reflection of unotlu’r j so that two refractions and one 
reflection were employed, but in such a manner as to be still veiy reiucite from the truth. 

Antonio de J^omlnis, Archbishop of Spalatro, had tbe good fortune to fall upon the true 
explanation. Having placed a bottle of water opp«)sitc to the sun, and a little above his 
eye, he siiw a beam of light issue from the under side of thi‘ bottle, wjiich acquired different 
colours, in tlie same order, and with the same brilliancy us in the rainbow, when the bottle 
was a little raised or depressed. From comparing all the circumstances, he perceived that 
the rays had entered the bottle, and that, after two refractions from the convex pai*t, and 
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. A icilectioii from the concave, they were returned to the eye tinged with di:6^rent colours,- 
E'\ict^'-(ling fo the angle at which the ray had entered. The rays that gave the same colour 
f inadtr the s line angle with the surface, and hence all the drops that gave the same colour 

i ^ 

\nuist I c an augetl in a circle, the centre of which was the point in the cloud opposite to 
the 'tin. 'fhis, though not a complete theory of the rainbow, and though it left a great 
ile.il to occu}>y the attention, first of Descartes, and afterwards of Newton, was perfectly 
ju' , and cairied the explanation as far as the principles then understood allowed it to go. 
'! iu'd I "(OX cry itself may be considered as an anomaly in science, as it is one of a very 
u'fiiit'd .ind subtle nature, made by a man who has given no other indication of much 
lentiiie sagacity or acuteness. In many things liis writings show great ignorance of prin* 
elpK". ol’optics well known in his own time, -so that Boscovich, an excellent judge in such 
matters, has said of him, “ homo optiedrum rerura, supra id quod patiatur ea astas impei'U 
tissimus.’* The book containing this discovery was published in lOlI. * 

A discoveiy of the same period, but somewhat earlier, will always be considered as 
among the most remarktible'in the whole circle of human knowledge. It is the invention 
of the telescope, the work in which (by following unconscioitsly the plan of nature in the 
iormatiou of the eye) man has come tlie nearest to the construction of a new organ of 
sense. For this great invention, in its original form, we are indebted to accident, or 
to tlie trials of men who had little knowledge of the principles of the science on 
w liicb they were conferring so great a favour. A series of scientific improvements, con¬ 
tinued for more than two hundred years has continually added to the perfection of tin’s 
noble instrument, and h.'is almost entitled science to consider the telescope as its own 
jiroductiou. 

It will readily be believed, that the origin of such an invention has been abundantly 
inquired into. The result, however, as is usual in such cases, has not been quite satisfac¬ 
tory ; and all that is known with, certainty is, that the honour belongs to the town of 
Middleburgh in Zealand, and that the date is between the last ten years of the sixteenth 
century, and the first ten of the seventeenth. 'I'wo differeut workmen belonging to that 
town, Zacliariah Jans, and .^hn Lapprey, have testimonies in their favour between which 
it is difficult to decide; the former goes back to 1590, the latter comes down to about 
JfilO. It is not of much consequence to settle tlie priority in a matter tvhich is purely 
:iccidental j yet one would not wish to forget or mistake the names of men whom even 
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chance hatl jiciulcrctl so great benefuttors to science. "Wlmt \vc know w [ 

tlnit the account of the efiect protlucctl l)y this new couibinatiun of glasse'^ ** 

to Galileo in KilO, led tliat groat philosopher to the construction of the i 

to the interesting discoveries already enumerated. IJy what prinei]de he v 

the <-omhinatioii, which consists of one convex and one concave lens, he has , 

ed, and we eamiot now c\a<'tly ascertain. lie had no doubt observed, that a < t 

such as was couunon in spectacles, formed images of objects, which were «tisi’ 

when thrown on a wall or on a screen. He miglit obseiwe also, that if the nna 

of falling on tlic screen, were nuulc to fall on the eye, the vision was confiiscd ai 

tinef. In the trials to remedy this indistinctness, by means of another glass, it 

found that a concave lens succeeded when phu ed before the eye, the eye itself lx i.-j, .w . 

a little nn)rc advanced than the screen had been. 

Tills instrument, though very imperfect, compared wifli those which have been .since 
constructed, gave .so much satisfaction, that it remained long without any material iiupro\o- 
nicnt. Descartes, whose treatise on Optics was w'ritteu near thirty ye.ansafter tlie invention 
of tlie telescope, makes no mention of any but such ais is composed of a ronv<'\ object-” 
and a coiica\c eye-glas.s. 'J’lie theory of it^ indeed, was given by Kepler in his Dioptrii': 
f 1(311), when he also pointed out the astronomical telescope, or that which Is lompoMsl 
of two convex lenses, and invert.s the objects. He did not, how-ever, construct a tele'«i<)pr 
of that kind, whiidi appears to have been first done by Scheinet\ who has gi%'en an account 
of'it in the Rosa Vrsinn (in lO.'iO), (pioted by Montucla. ' 

After the invention of the telescope, that of the inicrjpscope was easy j ;ind i( i.s !ii‘<’o t(* 
Gsilileo that we are indebted for this instrument, whieht'discovers an imincusity on the one 
side of man, seureely less wumlerfid thsm that which the lelosc’ope discovers' on the oilier, 
'nie extension and tlivi.sibility of matter are tints rendered to tlie natural philo.Mtphcr 
almo.st as unlimited as the extension and the divi>ibiHty-of'spaci' are to the geometer. 

TIic tl.eory of the lelescoi>e, now become the main object in o[)*icaI science, retjuired 
that the law of lefr.ieliou .should, if jwssible, be accurately ascertaiiU'O. Thi.s had not yut 
liceii effected, and Kepler, whose Dioptrics was the most |jLrfect treatise on re/iaetion 
which had yet appeared, had been unable to detemnr:e the general principle whicli con¬ 
nects the angles of incidence mid refniction. In the case of glass, he liad found by ex¬ 
periment, that lhos<i angles, when small, are nearly in the ratio of three to two, oid on 
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tins he hiul found the focus of a double convex lens, when the curvature of 

l)(Ui sides equal, to be the centre of curvature of the side turned toward the object,— 

^ which is known to,<‘o>iicide with experiment. From the same appi’oxiiua* 

d.-iMC'd other conclusions, which were found useful in practice,in the cases where 
iuj>Ies just mentioned were vei7 small. 

• ’he dis^'ovei yof the true law of refraction was the Work of Snelihis, the same matliematiciaii 
" ,os(‘ labours eoneernin}y the figure of the earth were before mentioned. In order to ex- 
])r(“-«s tins law, he supposed a perjHUidlcular to the refracting surface, at the point where the 
jell ad ion is made, and also another line parallel to this perpemlicular at any given 
ihstiiiue iroin it. The refracted ray, as it proceeds, will meet this parallel, and the inci¬ 
dent ray is sjipposod to be protluccd, till it do so likewise. Now, the general truth which 
Snellius found to hold, whatever was the |K)3ition of the incident ray, is, that the seg¬ 
ments of the I'efraeted ray and of the incident ray, intercepted by these parallels, had al¬ 
ways the .same ratio to one another. If either of the media wei’e changed, that through 
which the incident my, or that through which the refracted ray passed, this ratio would 
be c'liangc'd, but while the inedia remained the same, the ratio continued unalterable. It 
IS s(‘l(lom that a general truth is seen at first under the most simple a.spect: this law ad¬ 
mits ol' being more simply expressed, for, in the triangle formed by the two segments of 
the r.iy'., and l»y the parallel which they intersect, the said segments liave the same ratio 
with the sbici ol" the opposite angles, that is, with the sines of the angles of incidence and 
refj jK 'J'lie ftiw, therefore, eome.s to this, that, in the I'efraction of light, by the 

same medium, the sine of the angle of incidence has to the sine of the angle of refraction 
always the same I’atio. This last simplification did not occur to Snellius ; it is the work 
«)♦ Descartes, aud was first given in his Dioptrics, in lti37, where no meution is made 
of Snellius, and the law of refraction appears a.s the discovery of the author. This na¬ 
turally gave J'ise to heavy charges against the candour and integrity of the French philo- 
sophei- 'Fhc work of Snellius had never been published, and the author himself was 
dead ; but tlie })roj>osition just referred to had been communicated to his friends, <and 
ha<l been taught by liis countryman. Professor Hortensius, in bis lectures, 'riiere is no 
doubt, thci'cfore, that the discovery wa.s first made by kSnclHus, but whether Descartes 
ilenved it fi-oin him, or was himsell the second discoverer, remain.s undecided. 'I’lie 
question is one of those, vNhere a mau^s conduct in a particular situation can only he 
rightly intei'preted from his gencrtil character and behaviour. If Descartes had hecu 
unifonniy fair and candid iu his intercourse with othex's, one would have rejected with 
disd-iin a suspicion of the kiijid just mentioned. But the truth is, that heappear.sthi'Ough- 
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out a jealous atKl suspicious man, always inclined to depress and coneer..* 
others. In speakin^^ of tlie inventor of the telescope, he has toltl nunntt 
due to aceitlent, hut has passed carefully over all that proceeded from dc i 
incurred the reproach of relating the origin of that instrument, without mci 
name of f i dileo. lii the same manner, he omits to speak of the discovci’i.". <>> 
nearly eoniiectcd with his own j and in treating of the rainbo v, he has n’ ldc 
Antonio dc Dominis. It is impossible that all this should not prod-. - < 

able impiession, and hence* it is, that even the warmest admirers of Descartes d 
tend that his conduct toward SnelHus can be completely justified. 

1 h'searfes would have conceived his philosophy to be disgraced if it had borrowed 
any general principle from experience, and he thex*efore derived, or affected to <lorive, 
the law of refraction from reasoning or from thefxry. In this reasoning, there »cre so 
many arbitrary suppositions concerning the nature of light, and the action of trauspa- 
icnt bodies, that no eontideuce can be placed in the conclusions deiluecd from it. It is 
indeed (|uitc evident, that, independently of experiment, Descartes himseH* could have 
put 710 trust in it, and if is impossible not to feel how much moxx* it would have been 
for the credit of thiit philoso]»her to have fairly confessed that the knowledge of the law 
was from oxperijnent, and that the business of theory was to deduce fiom tlicnee some in¬ 
ferences with lespect to the constitution of light and of ti'unspiirent bodies. 'Fhis I con- 
ci’ive to be the true method of philosophizing, but it is the reverse of that which Descartes 
pursixed on ail occasions. • 

TIjc weakness of Ins reasoning was perceived aixd attacked by Fennat, wlio, at tlie 
same time, w;is not very fortunate in the theory which he proposed to suixstitute for ib.it 
of his rival. 'I'hc latter li.id laid it down as ceitain, that light, of which he supposed 
tlu* velocity infinite, or the propagation instantaneous, meets witli less obstruction in 
dense than in laro bodies, for which I'eason, it is ixfracted tow'ard tlie perpendicular, i)i 
passing from the latter into the formci*. This seemed to Fei'i.iat a very improbable 
suppositio)!, aiul he coneeived the conti’ary to be true, viz. that light in rare boilics 
has less obstruction, and moves with greater velocity than in dcn-.e bodies. On this 
supposition, and appealing, not to physical, but to final causes, Fennat imagined to 
himself that lu* could di'duce the time law of refraction. He conceived it to be a fad 
that light moves always between two points, so as to go fi*om the one to the other in 
tlie least time possible. Hence, in order to pass from a given point in a I’arcr medium 
where it moves fastci*, to a given point in a denser medium where it moves slowi'r, so 
that the time may be a ;niViD/«cm, it must continue longer in the former medium than 
if It held a rectilineal coui*ae, and the bending of its path, on entering the latter, will 
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Jlicreforo he toward Uic perpendicular. On instituting the calculus, according to his 
i own »’ M trine of maxima and minima^ Fennat found, to his surprise, that the patl» of the 
^ i dv imi' i,(. such, that the sines of^tl.e angles of incidence and refraction Iiave a constant 
' ^MtIo t ...... another. Tlius did these phiio$ophcr.s, setting out from suppositions en- 

contrary, and following routes which only agreed in being quite unphilosophicai 
am* rtihitniry, arrive, by a very unexpected coincidence, at the same conclusion. Fennat 
Id no longer deny the law of refraction, as laid doivn by Descartes, but he was less 
..Jian ewer disposed to admit the justness of his reasoning. 

Descartes proceeded from this to a problem which, though suggested by optical con¬ 
siderations, was purely geometrical, and in wdiich his researches tvere completely success- 
Ihl. It Avas A\ell known, that, in the ordinary cases of refraction by spherical and other 
surfaces, the rays are not collected into one point, but have their foci spread over a cer¬ 
tain surface, the sections of tvhich arc the curves called caustic curves, and that the focus 
of opticians is only a jjoint in this surface, where the rays are more condensed, and, of 
course, tlu* illumination more intense than in other parts of it. It is plain, hoAvever, that 
if refraction is to be employed, either for the purpose of producing light or heat, it ivould 
h(' a great advantage to have all the rays which come from the same point of an object 
united accurately, after refraction, in the same point of the imago. This gave rise to an 
iiKjuiry into the figure which the superficies, separating two transparent media of different 

refracting poAAcrs, must hai'i, in order that all the rays dh-erging from a given point 

* 

iniglit, by refraction at the said superficies, he made to converge to another given })oint.' 
'J'he prolilcm was resolved by Descartes in its full extent j and he proved, that the curves, 
proper for generating such superficies by their revolution, are all comprehended under 
one gtMier.il character, viz. that there are aUvays tw'o given point.s, from Avhich, if straight 
lines bt drawn to any point in the curve, the one of these, or mimis^ that which has ^ 
a given ratio to the other, is equid to a given line. 

It is eviilcnt, when the given ratio here mentioned is a ratio of equality, that the curve 
IS a conic section, and the two given points its two foci. The curves, in general, are of 
tlic fourth or tlie second order, and have been distinguislied by the name of the ovals of 
Descartes. 

From this’ very ingenious investigation no practical result of advantage in the con- 
.Ntvuction of lenses has been derived. The mechanical diflicultics of working a super¬ 
ficies into any figure but a spherical one are so great, that, notwithstanding all the ef- 
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i'orts of Descartes liinivself, and of many of liis followers, tliey have never bo< • 
so tliat the great improvements in optical instruments have arisen in a (puutt 
diflbreut. ^ 

l^escartes gave also a full explanation of the rainbow, ’ as far ns colour amis ik'* 
ed, a part of the problem which remained for Newton to rcfolve. I’lie path <> 
was tnu’ed, and the angles of the incident ray, with that which emerges after tw. 
tions and one reflection, was accurately dctermine<l. Descartes paid little atte 
those w’lio laid gone before him, and, as already remarked, mwor once inentioi 
Archbishop of iSpsiiatro. Like Aristotle, he seems to have I’onned the design ol' x..v. 
off the memory of all his predeeess<»rs, but the invention of printing had niatle this a fti 
more hopeless undertaking than it was in the days of the CJrcek philosoj>her. 

After the publication of the Dioplric!) of Descartes, in l()-37, a considerable inter\.iJ 
took place, during which optics, and indeed science in general, made but littk progress, 
till the Oplica Promota of James flregory, in Ititi/i, seemiMl to put them again in motmn. 
'riie author of this work, a pi'ofound and inventive geometer, had applied diligent!) to 
the study of optics and the ijuprovement of optical instruments. The Oplna Pmmotu 
«'nibraee<l several new inquiries eouccinirig the illuminatiou anti distinctness uf tlu‘ 
images fonned in the foci of lenses, and etmtained an account oi' the Kelleetiug 'I'clestopt. 
still known by the name of its author. The consideration wliieh suggested this instrument 
was the imperfection of the images formed by spherical lenses, in eonsequence of width, 
(hey arc not in plane, but in curved surfaces. The desire of remo\ing this impeiiettum 
led Gregory to substitute reflection for refraction in the construction of telestopcs ; and 
by this moans, while he was seeking to remedy a small evil, be provided tlie means \)f 
avoiding a much greater one, with which be was not yet acquainted, \ 'u. that which aiiscs 
from the unequal ri*frangibility of* light. The attention of Newton w.is alauit tin* same 
time drawn to the same object, but with a perfect knowledge of tin* defect which he w'anr- 
ed to remove. Gregory thought )t necessary tliat the specula should be of a jiarabolu' 
(igure j and the execution proved so difficult, that ibe instimnent, during his own life, 
w!is never brought to any perfection, 'fhe specula were afterwards constructtd of' the. 
ordinary spheiieal form, tuid the Gregorian Iclescope, till the time of Dr IlexNthel, was 
more in use than tlie Newtonian. 

Gregory was professor of mathematics at St Andrews, and afterwards for a sho/t time 
at Edinburgh. His wx-itiiigs strongly mark the imperfect intercourse which subsisted at 
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lime between this country and the Continent. Though the Optics of Descartes had 
Ml)lis]>cd twenty-five years, Gregory had not heard of the discovery of tlie law of 
and liad found it out onl^ by his own efforts j—happy in being able, by the fer- 
1 * genius, to supply the defects of an insulated and remote situation. 

, -sc of lectures on optics, delivered at Cambridge in lOfiS, by Dr Barrow, ami 
in the year following, treated of all the more difficult questions which ha<l oc- 
: that slate of the science, with the acuteness and dejith whicli are found in all 
iiig.s of that geometer. This work contains some new view.s in optics, and a great 
ju’ofouiid uiuthematical discussion. 

ut this time Giimaidi, a learned Jesuit, the companion of Riccioli, in his astrononii- 
. il lahours, made known some optical phenomena which had hitherto esc<iped ohservation. 
'I'iiey res}>ected the action of bodies on light, and when comj)aretl with rellectiou and re¬ 
fraction, might be called, in the language of Bacon’s philosophy, crepuscular instances, 
imlicating an action of the same kind, but much weaker and less perceptible. Having 
streu hc<l a hair across a sun-beam, iulmitted through a hole in the wiudow'-shutter of a 
dark ihamher, he was surjM'ised to find the shadow much larger than the natural diver¬ 
gence of‘ the rays could have led him to expect. Other facts of the same kind made 
k»jown the general law of tlie tlifiraclioii or itiflexion of light, and showed that the rays 
are acted on hy bodies, and turned out of their rec'tiJinoal course^ even >vhen not in con¬ 
tact, but at a measurable ilistauce fwin the surfaces or edges of such bodies. Cirrimaldi 
gavi' an account of those facts in a treatise printed at Bologna in l()t)5. ‘ 

Optics, as indeed all the branches of natural philosophy, have great obligations to Huy¬ 
gens. 'I'be former was among the first scientific objects which occupied his mind ; and 
IiIn Dioptrics, though a posthumous work, is most of it the composition of his curly youth. 
Jt is written with great perspicuity and precision, and is said to have been a favourite hook 
with Nc\vton himself. Though beginning from the first elements, it contains a lull de- 
velo)H‘mcut of the matters of greatest difficulty in the construction of telescopes, particu¬ 
larly in what concerns the indistinctness arising from the imperfect foci into which rays 
are united hy spherical lenses ; and rules are deduced for constructing telcscojics, which, 
thougli of different sizes, shall have the same degree of distinctness, iJluminatiuii, ^tc* 
Huygi'ns was besides a practical optician ; he polished lenses, and constnicteil telescopes 
with his own hands, and some of his object-glasses were of the cnonnoiis focal distance ol 
l,‘K) feet. To his Dioptrics is added a valuable treatise Da Formaudi.s Viiris. 
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ill the history of optics, particular attention is clue to liis theory of light, which was lirst 
eonunutii’caU'il to the Academy of Seicnca's of Paris, in IO 7 S, and afterwards puhliN’ cel, 
with enliirgeimnirs, in ' 

Injrlit, aeeorditig to this iTjg(*nious system, con.sists iu certain undulations cDim nun 
cat'sl hy hnniiioiis bodies to the etherial fluid which tills all space. This fluid is c-oiiipu ‘ . 
of the most stilitle matter, is highly elastic, and the undulations are propagated through h 
with great velocity in .spherical su crficies proceeding from a centre. Light, in tliis \if 
of it, (liifers from that of the (’artesian system, which is supposed lobe without elastieitj, 
and to co.ne) impressions instantaneously, as a staff does from the object it touches to tlu' 
ImiuI which holds it. 

ft is not, however, in this general view, that the ingenuity of the theory appears, but m 
its application to explain the ccjuality of the angles o' iuci ence and reflection ; and, most 
of all, the constant ratio which subsists between the sines of the angles of incidcuc<‘ ami of 
refiMction. Pew things are to he met with more simple and beautiliil than this lust appli- 
c.ition of the theory ; but that which is most remarkable of all is, the use made of it to ex¬ 
plain tlie doulilc refraction of Iceland ery-^tal. This cry-staJ, which is no other than the 
ealcjireons spar of mineralogists, has not only the property of refracting light in the usual 
manner of glass, water, and other transparent bodies, but it has also another power of re¬ 
fraction, by wliich even the rays fidling perpendicularly on the surface of the cry.stal are 
turned out of their course, so that a double image i.s formed of all objects see (hrongh 
tlicse crystals. Phis property belongs not only to calcareous spar, but, iu a greater or le.ss 
degree, to all sub'-tauces which arc both crystallized and tL*unspai'ent. 

1 he eonnnon refiaeiion is ex])lained by Huygens, 011 the supjmsitlon, that the undula¬ 
tions m the luminous fluid arc propsigated in the form of spherical waves. Tlie double re- 
iiadion is explained on the supposition, that the uiuhdations of light, in passing through 
the calcareous spar, assume a spheroidal form j and this hypothesis, though it does not ap¬ 
ply with the same simplicity as the former, yet admit.s of such precisioii, that a proportion 
if the axes of the spheroids may be assigned, which will account for the precise quantity 
of the extraordinary refraction, and for all the phenomena dependent 01 . it, which Huy¬ 
gens had studied witli great care, and had reduced to the smallest number of general facts. 
'I’hat tlie.se s]>heroi<la! undulations actually exist, he would, after all, be a bold theorist 
who sltould afliiin j but that the supposition of their existciiec is an accurate expression 
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loiuoiia of’ double refraction, cannot be doubted. When one enunciates the hy- 
the spheroidal undulations, he, in fact, expresses in a single sentence all the 
i of double refKvctiou. The hypothesis is therefore the means of representing 
oincn.t, and the laws wliidi they obey, to the imagination or the understanding, 
is, perhaps, no theory in optics, and but vciy few in natural philosophy, of which 
be said. Theory, therefore, in this instance, is merely to be regarded as the ex- 
f a general law, and in that light, 1 think, it is considered by I^a J^lace. 
ry the theory of Huygens farther, and to render it quite satisfactory, a reason 
(u.;.. . be .issignecl why the undulations of the luminous fluid are spheroidal in the case 
of (j*}stals, and splicrital in all other cases. Tliis would he to render the generalization 
mure complete ; and till that is done, and a connection clearly established between the 
stuuturc of crystal!ized bodies, and th,e property of double refraction, the theory will re¬ 
main imperfect. The attention which at present is given to this most singular and inter¬ 
esting branch of optics, and the great number of new phenomena observed and classed 
uiulcT tlie head of the Pal(/i'i,\ution of Light, make it almost certain that this object will 
he cither speedily accomplished, or that science has here reached one of the immoveable 
barriers by winch the circle of hutmui knowledge is to be for ever circumscribeil. 
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to consider wfMil'tt belonging to tbe'AewticlElamt^, 

* iiioie partic«wri}'i oe uc eIuiIT then have all thu Aus* 
tialasitui|>of>uiRtion, with very few exceptions, mark- 
id with the African or Negro character. Hut, in 
tact, all geographical divisions are and must he to u 


certain dmee i^trary. 

Hoondanes, wo^ke the equator as the northern 

boundary trom the’ to the 175® oi east longitude; 
continue a line on tlie latter uiendian to the .55th 
paisUi‘1 (bending a hltlo to take in New Zealand) 
for die eastern : another line along tliC same parallel 
to the t).5® of east longitude for the southern; and a 
slanting line to the jioint on the equator from which 
we set out, so as to include Kerguelen’s land, and 
pass on the eastern side* of Timorlaiit, Ceram, Mjsol, 
and Salwatty, for the western boundarythose hnes 
will eircuniseribo the whole of the Australasian 
Islands. We have included the uninhubited Islands 
of Kerguelen, and St Paul and Amsterdam, because 
tlicy cannot properly be constdei edns African Islands; 
though arranged, we believe, under that division by 
Pinkerton : they are of less importance to geogra* 
phy than to geology. 

Australasia, then, may be subdivided into the Ihl< 
lowing Groups and Islands: 

1. Notasia, or New Holland. 
t. Van Dieman’s land. 

. 1 . Papua, or New Guiuc'a. 

♦, New Britain, New Ireland, and neighbouring 
Islands. 

5. Solomon’s Islands. 

(i. New Hebrides. 

7- New Caledonia. 

8. New Zealand, and Isles to the southward. 

9. KcrgueleR's Islands, or Islands of Desolation. 

10. St nul and Amsterdam. 

11. Numerous reefs and Islets of Coral scattered over 
the Australasian Sea. 


New Hol» 
land. 


1. Tim first attempt to explore this Island, which, 
from its sire, may be considered as the fifth continent 
of the earth, is unquestionably dqe to the Dutch; 
for, although some part of the northern coast may 
have been seen by the early navigators of Spain and 
Portugal, there is no direct testimony in favour of 
such discovery. There are two charts in the British 
Museum which belonged to the Harhian ColCeUton, 
one French, without date, which was probably the 
. original, and the other English,apparently a copy; the 

latter is dedicated to the King of England, and bears 
date 1543; in botli of these charts is marked down 
an extensive tract of country to the southwuid of 
Progreuof the Molikicas, under the name of Great Java, agree- 
Discovery, jng more neoriy with the position and extent of New 
HotUaud than any other land. The form given to 
the nordirwest part of the coast apjproaches nearest 
to the truth, a part, indeed, which may have been 
seen by these early navigators in their return fi uin the 
Molbcoosi long before the date of the English chart. 
It is a singular coincidence in geowaphical nomen¬ 
clature, that on tlie east coast of the Trench chart, 
something like a Botany Bay should be designated 
under the name of Costo des fferbatges. The Abbe 
Provost, in the HUtoire Generate des Voyages, and 
the Ftesideiit De Brosses, in his Histoire des Navi- 


galtoiis aux Terret Australes, are not very happy in AmtrsiaAi. ^ 
•idvaiiimg a claim in favour of Paulovici de Goniic-' 
ville, a French Captain, to the discovery of this Tir»a 
Aiiititthi In It was the coast of Madagascar 

upon whiclti^H|Mville, as is evident by tlicir own 
accounts, v£|H|He&. i. 

TJie bestwBProost authentic abstract of the Dutch 
discoveries, on the coasts of New Holland,, is con¬ 
tained ip the instructions given by tlie Govcinur- 
General of Batavia to Commodore Abel Jan/en/ 

Tasotaqr^ and published by Mr DaWmplc m Siis 
coficerntng Papua. From this documci|)t, 
itappe&s, thatfhe Dutcli government of Bantam, \n 
lf>05, dispatched the Duyf hen yacht to explore tlie 
Islands of New Guinea. Relurnmg to the southw at d, 
along the Islands on the northern side of 'Tones’ 

Strait, she came to that part of ♦he Great So Uh 
Land, which is now called CApe York; but all tiicse 
lands were then thought to be connected, and to 
form the southern coast of New Guinea. “ Thus,” 
says Captain Thndeis, “ without being conscious 
of it, tlie commander of the Duyl hen made the first 
authenticated discoveiy of any part of the Great 
Houth Land, about the month of March 1606.' 

About the same place, and in the same year, Tones, 
a Spadish navigator, being second m cunnnand to 
Fernandez de Qunos, saw the 'Jetra Aushiilt\ but 
had as little knowledge oi the nature of liis discove¬ 
ry as the commander of the Duyf hen. Hu passed 
the strait, however, which divides this Tara Justram 
lis from New Guinea, whose existence was not ge¬ 
nerally known till 1770, when it was again discover- 
ed and passed by our great circumnavigator Captain 
Cook. Of this, and his other discoverits, Torres 
addressed an account to the King of Spain; and, as 
It afterwards appeared, had taken the precaution to 
lodge a copy of it in the mchives of Manilla; for. 
when that city was surrendered to the British forces 
111 17h3, Mr Dalry'mple snatched from oblivion this 
inter>.sting document of early discoveiy; and as a 
just tiibutc to the cntcqirising Spanish iiavigatoi, he 
gave to this passage the name of I'otro Strait, by 
wLnh it IS now universally known. 

In 1617 the Dutch sent a second esptdition. hut 
with little successthe journals oi which w (u lost. 

In tlie yachts Pei i and Ainhenn were dis¬ 

patched fiom Amboyna, under the command of .fan 
Carstens, who, with ei^it of the Arnheim’s crew, 
was treacheiously murdered by the natives of Niw 
Guinea; but the vessels proseetited the voyage, and 
discoveicdthc gicat Islands Arnhcim and the bpult. 

'The Amiicmi leturncd to Amboyna; the Pera pei- 
sisted, and ran along the west coast of New Guinea, 
as tlicy thought, but it was New Hnlland, to Cape 
Keer-veer, or J'urn-again, and from thence explored 
tlie coast farther soutiiward, as far os 17®, to Staten 
River. " In this discovery weie found every win re 
shallow water and barren coasts. Islands altogether 
thinly peojded by divers cruel, poor, and biutal n.i- 
tioDS; and of very little use to the (Dutch East In¬ 
dia) Company.” 

The next expedition sent by the Dutch was fi om 
Danda In the year 16S6, when Geriit Tomax Pool 
proceeded with the yachts Klein Amsterdam, and 
Wesel, ai.d nearly at the same place, on the coast of 
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,\iMiiala>M-^ Kew Guinea^ met the MOne ^te vhich had beMien 
'Carsteiis; but the supercargo, Pieteison, continued 
the voyage, and discovered Uie coast of Amhetni, or 
Van Ditioian’s land, in 11’’south, and sailed along 
the shore ISO miles, without seeing any inhabitants. 

Abel Jansen Tasman sailed on a second voyage 
of discovery fVom Batavia in I6'4i4, but s. .count 
of this voyage was ever made public, nor Is it known 
to exist. No chart bearing his name is now known, 
but there is little doubt that the north>west coast 
of New Holland w'as first explored by him; and it 
is singular enough, that Dampier should say he 
had Tasman's chart of it. Tasman is also supposed 
to have sailed round tlie Gulf of Carpentark, an 
opinion which Captain Flindois considers to be 
strengthened, from the names of Ttisman, of the go> 
vernor-general, and of two of the council, who sign¬ 
ed his instructions, being applied to places at the 
head of the gulf, as w ell as that of Maria, the go* 
vcrnoi ‘s daughter, to n horn Tasman is sAid to have 
been attached. Tasman had sailed, on a former 
vo}age, fiom Batavia in 1642, for the Mauritius; 
from 111 ncc steering south and eastward upon dis* 
covery, he fell in with land, to which he gave the 
name of Anthony Van Dieman’s Land, in honour of 
the guvciiioi-gcneiai, “ our master,” he adds, “ who 
sent us out to make discoveries.” 

The last vojage undertaken by the Dutch, for the 
ilisioiiT) ol I'ltya Au'.ltali'i, was in 1705, when 
time Dutch vessels were sent from Timor, “ with 
. oideis to explore the north coast of New Holland 
bclft r tlian it had been done befoie.” The account, 
however, given bj the President De Biosses is so 
vague and iiupeifeet, that veiy litt'e satisfactory in- 
toimation is to be obtami d fiom it. It is on the west 
coast that tlie Diitcli appear to have boon roost sue- 
cisslui. In rasinaii’s instiuctums it is stated, that 
“ in the jears KiKi, l6l8, l6l‘>, and l6J2, the nest 
<oa''tot tins gnat unLuon.'i snuthland, fiom .'{S" to 
22 south latitude, wasdi'-ioviit.d by outward bound 
ships, and among tliim, by tin ship J'ndHi^t.*’ Dirk 
llaitug commanded this ship, and seems to have 
made the coast in latitude about 2(>y south, and to 
have sailed nurthwaid, along it, to about 23" , giving 
till name of Landt xan Lndta^l to tlie coast so diS- 
roveud , and that ot Diik U.trtug’s road (called af* 
tciwards Hay by Dampiei) loan Inlet on 

the coast, u little to the southward of 25". A plate 
of im was found in ib'lT, and .ig.iin seen by Baudin in 
1801, on one of the Islands which forms the load* 
stead, bL.iring an instiiplion that the ship Endragt of 
Anislcuiam..iri\cd thcTe on the 25th October l6l6. 
Attci this stviial outward bound ships fell in, by ac- 
iident, with diflirtiit parts of this coast. 

'Ihe Dutch made littli progiess in any other poit 
of the txtensne loa-ts of New Holland. Ihe in- 
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He first English nay 4 |Mt 6 |(; appears Aastratasii. 

iken any part of New is the ceiw^Rit* 

ed WmiBin Dampier, who, in hk buccanewiiiff 
voyage round the world, in Jmxuirf i668, touched 
at the iiorth-wcSt coast, for the proposes of careenipg 
Ills vessel and procuring refieshments. Ho made 
the land in latitude 16" 15', and ran along the shore 
to the north-east, till he came to a bay or opening 
fit for the pui^se. In 1699 , Dampier, a second 
time, visited tlm north-western coast of tliis Ten a 
Attsttttlii, being no^ legitimately employed in mak¬ 
ing discovery, In his Majesty’s ship tlie Roebuck. 

Of this part of the coast little nfiorc is yet known 
fiian what has been described by Dampier. 

It was left for our celebrate navigator, Captain 
Cook, to complete tbe grand ottUiue of the fifth 
Continent of the world. He reign of George 111. 
will ever be distinguished for the liberal prmciples 
on which voyages of discovery were undertaken, and 
their results communicated to theVorld. The En> 
devour was fitted out to observe, at Taheit^, the 
{i^sit of Vmius over ftie sun's disk; on hror return, 
in I77Q, Captain, then Lieutenant Cook, explored 
the whole east coast of the 2Vrro Amtralu inc^ita, 
from Ci^e HOwe to Cape York, not minutely enter¬ 
ing into the details of every part, which would have 
been impossible, but laying down a correct general 
outline. “ He reaped,” says Ci^tatn Flinders, “ the 
hariest of discovery, but the gleanings of the field 
remained to be gathered.” In his passage tlirough 
Endcavoui’s Strait, between Cape York and the 
Prince' of \V.iles’ Islands, he riot only cleared up 
the doubt which till then existed, of the acttiai se¬ 
paration of Tara Ausirah', from Nat Ouineti, but, by 
his accurate observation^, enabled geogr^hers to * 
assign something like a true place to the former dis¬ 
coveries of the Dutch in these parts. 

In ] 777 Captain Cook, in the Rewluiion and Dtii- ** 
covny, visited Von Dieman's Land ; but as Captain 
Fiimcaux, in his Majesty's ship Adxenlure, had pre¬ 
ceded him four years, and I'asman and Marion had 
examined the coast, little was here supposed to re¬ 
main for discovery, except in detail. It was long 
subsequent to Furneaux's visit, that Van Oieman'a 
Land was ascertained to be an Island ; a discovery 
which may have been retaided by that officer having 
given an opinion, '* tlut there is no strait between 
New Holland and Van Dieman’s Land, but a very 
deep bay.” The existence of such a strait was how¬ 
ever still suspected, but the various attempts to asccr- 
taiiPit, without success, b> different navigators from 
both sides of the const, seemed to have decided the 

a uestion in the negative, when'Mr Bass, surgeon of 
tc Reliance,hav'ing observed, as he ran down the east 
coast in an open w’hale boat, that a heavy swell rolled 
in from the westward, was satisfied in his ow n mind 


stiiu lions to I.isnidii saj, “In the year 1(527, die 
south coast of the Cucut South Land was accidentally 
discoverLd by the slop the Guldee 2cepard, outward 
bound fiom ratlicilaiul, for the f jvttte of IPOO miles." 
Fiom the (iicuinstance of this ship having on board 
Putt I Nu}ls, who was sent fiom Batavia ns ambas- 
sadoi to Japan, and aftirwaids appointed governor 
of I'oiiiios.i, the name of Nuyts’ Land was given to 
this long laiigc ot coast. 


that such a swell could proceed only from the gu'at 
Southern Ocean. 'I'o ascertain whether this wn*) the 
faCi^was a point of great importance to the new co- 
lofly on the eastern const; and for this purpose Mr 
Flinders, together with Mr Bass, weic sent on this 
service in a small decked boat;—at the end of 
three months, they returned to Port Jackson, with 
an interesting account of the "urvey of the coasts of 
Van Dieman’s Land, which they had completely cir« 
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Amtt->i)a<ia. cumnavigate4i and thus confirnled the conjecture of ed by Captain Flinders; whO| after losing his ship, Aoslralasia. 
^fr Bass, whose name the strait deservedly bears. and proceeding homewards, was scandalously detain* 

The French ore'entitled to the honour of some par- cd^as a prisoner in the Isle of France, “to give 
tial discerveries on Trtra Australis. Captain Marion time for the previous publication of tbe voy.ige of 
was dujpdtched in the year 1772 from the Isle of M. Baudin, to prepossess the world, that it was to 
France with two sliips, tlie Mascann and Marqim the French nation Only the complete discovery and 
He Cudiiei, on a voyage of discovery, one of the examination of the south coast of Australia was 
objects of which was that of the supposed southern due.” 

continent. He touched at Van Dieman’s Land, Captain Flinders, however, ultimately triumphed. 
c]uarrelled wiUt the natives, and finding no fresh wa- After an unjust and cruel captivity of seven years, ho 
ter, and the weather being stormy, he set sail for arrived in England in 1810, and in 1814 published his 
New Zealand, Imving added very little to the prior discoveries in two volumes, accompanied with an atlaa 
discoveries of Tasman. of charts, which may be held forth as models in mari- 

In the year 1792, ftcar-Admiral D’Entrecasteaux, time surveying. At this time, not a single chart of 
having been sent out with two ships. La Recherche coast, bay, or island, of Captain Baudin’s discoveries 
and L'Ksiterance, in search of the unfortunate La had appeared, though sliortly afterwards, an atlas 
IVrouse, made tlie south coast of New Holland, was published by Freycinct, tlie first lieutenant, dif- 
wliich he explored ns far as the Termination Island faring in their form and structure very little from 
of Vancouver, the deficiencies of whose chart he those of Captain Flinders, but bearing the names rc- 
wns able to supply, by the state of the weather per- corded in M. Poron’s first volume. The fVonti'-piecc 
mitting him to keep the coast closer, on board tl\w to this atlas affords an instance of that almost impous 
the English navigator had been able to do. tW- adulation which Buonaparte was in the habit of rc- 
inination Island was found to be the first of a large reiving from his slaves. An eye, having an N w itliin 
group laid down by Nuyts, whose accuracy is it, darts its rays through a dark cloud ovorshadoaing a 
praised by tlie Admiral, he having found “ the Inti- Globe with the southern pole uppermost, on which is 
tude of i’oint Leuwen ami of the coast of Nu}ts’ drawn the outline of New Iloliaiui, with this inserip- 
Land laid down with an exactness surprising for the tion, “ Fulj>et el ij)\o.” 

remote period in which they had been discovered." It is to Captain Minders that no owe tlu‘ complc- 
This liberal acknowledgment did not, however, pro- tion in detail of the survey of the coasts of New Ilol- 
vent him from giving to tlie group of Islands, which land, with the exception of the west and north-west 
he only saw, but did not survey, the name of Arch/- coasts, which he was prev'cnted from aecoinpli'-hing . 

]H-l de la Recherche, But the most important dis- by the loss of his ship. Dampier had said, in am hor- 
cuvery of D’Entrecasteaux was an inlet on the ing near the south end of I)e Witt’s Land, behind 
• south coast of Van Dieniun’s Land, which was found Rosemary Island, which was one of an evtciisive 
to be the entrance into a fine navigable cbaimel, cluster, “by the tides I met with a while after- 
running more than thiity miles to the northward, wards, I had a strong suspicion that there might 
and there communicating with Storm Bay; contain* be a kind of arcliJpelago ot Islands, and a passage 
ing a series of excellent harbours, or rather one cons possibly to the south of New Holland and New 
tinued liarbour the whole way, tiom beginning to Guinea, into the Great South Sea eastward;” hut 
end. “ Tlie charts,” says Captain Flinders, “ of the whether it might be a channel or strait, or the mouth 
buys, ports, and arms of the sea, at the south-east of u large river, he scents not to Iiave made up his 
end or Van Diemaii’s Laud, constructed, in this ex- mind. Vlaming saw nii opening 12 miles wide near 
pedition, by Mon^ieur■, Beautemps, Beuupr^l and as- the same place, and could find no anchorage. It 
sislants, appear to combine scientific accuracy and has now been ascertained, that there is no out- 
minuteness of deuil, w itli an uncommon degree of let into the great Ocean eastward, nor into the gulf 
neatness in the execution. They contain some of of Carpentaria, nor into Bass .Str.iit; but the geogra- 
thc finest specimens of marine surveying, perhaps, phiral problem yet remains to be solved, whetlier the 
' ever made in a new country.” opening in tiie coast behind Rosemary Island be not 

In 1800, Captain Baudin was sent out with two the mouth of a large river. J.e Oeo<>raphe and Le 
armed vessels, Li Genp/aphe and Le Naturalisle, Notara/w/r, under Baudin, stood .dong this coast, ex¬ 
on a voyage of discovery nominally rouud the xcn’rld, amined in a very slovenly manner some part ieular 
but actually, as appears from his instructions, to points, but assisted geograjihy loss than they perplex- 
examine every part of the coasts of New Hoi- cd it, by unwarrantably changing every old’lamc for 
land and Van Dieni.m’s Land. The first volume of that of some of the upstarts crcatwl by fho |•’lelu■h 
the account of this voyage was published by M, revolution. Never, imbed, were two naval officers 
Peron, one of the naturalists, in 1807 ; the second so ill selected lor the purpose of discovei} as Cap- • 

never appeared. All the old names of th<> capes, tains Baudin and Hamelin; not so those in the 
bays, iiuets, and islands, were uiiblushingiy changed scientific department, who, under every uiifavuiirablc 
to those of Napoleon, bis family, his marshals, and and discouraging eii eunistaiice, cileeti d mure fur 
members of the Institute; and to flOO leagues of the physical science than could be expected. The whole 
southern coast, comprehending all the discoveries of this coast then may still be coiisidercd as/<vra 
of Nuyts, Vancouver, D'Entrecasteaux, Flinders, coga/lay and it is somewhat remarkabk, that the local 
Bass, and Grant, was given, the general name of government of New .Soulh Wales, which, we believe, 

Teiir Napoleon, while not .00 leagues of re:d dis- has under its ctanmand several colonial vessels, should 
covery were elTected, which had nut been aiiticipat- not before this have taken occasion to ascertain this 



VosiraiMo. point, on which so tamy euridut and dnoxplaiaad 
phenomena in the geography mid geology of the fifth 
continent depend. It» no less remarkable, that m a 
period not far short of Uurty years since ^e settle¬ 
ment of Poit Jackson was first made, all beyond as 
many leagues n as a complete tm a incogHrm to the 
, settleis, till about two years ago, when Mr tlvons, tlic 

land-><urveyor, penetrated behind the hithcfto impass¬ 
able barrier, the Blue Mountains, to the distance ot 
about 300 milts m two separate journeys, 
loi neT« III Of these journeys wt are enabled to gi\c a brief 
ihe lull nor. abstract. On the IQth November 1813, Mr Evans 
leil Lmu Island m the Nepean, and returned on the 
8th January 1814, having performed a journey of 
154 milts nearly west At the end of 48 milts, he bad 
cleared the ranges of mountains, which he says arc 
granite, with loose flints and quarU pebbles strewed 
on tbe surface, and licit, fot the first time, he 
fell in with a small stieani running to the west- 
waid. ihe farther he advanced the more beautiful 
tlie countiy became , both hill and dale were cloUied 
with tint glass, the whole appealing at a little dis¬ 
tance IS li laid out into fields divided by hedge¬ 
rows , thiough every valley meandcied tiickling 
Streams of fine watci, all falling down towards the 
fi k Jtner, so c died by him from thi v ist abundance 
of fine fish lestinbling tiout, winch his party caught 
with Lise whenever tlicy had occasion for tlieiii. 
Many ot tire hills were capped with foiest trees, 
rliii Hv of the Eucaly ptus, and clumps of these mix¬ 
ed with Mimosas and the C<isuantia, were intii- 
spersed along the lei t of the hills and in the val¬ 
leys, so IS lo wear (hi appi irmie ot a succession of 
gciitlenieii s piiks llu rivir, which at fust consist¬ 
ed o^ i (lidiii oi pools, eoniieeted by small stieam- 
letx h id assiniiLd in the iiiiglibouiliood of Macqmt- 
PI iins, tlie (linn tel of a considerable stream, 
iiid hid beeoiiu indoidible, whiih made it neces- 
-ui> to lonstiuet a budge ot laige trees to tiansporl 
the peo{ It, tilt hoists, undbiugage Ivans says, 
the eoiiiitiy w is now moie beautiful than he had 
evei sten V. tine r vei, running in a deep eliannel 
ovLi a grivtllv bottoiu, and its banks skilled wit|i 
flies, eMtptuig It till sloping points of bills round 
wbiih It winded, ind whuli weic cuvtied with u 
fine gittn sod down to the margin intermixed with 
the white diisy —all this, added to the tempeiate eli- 
111 itt, put him in nimd oi 1 ngiand laithei on, and 
bttoii they Ieidled liithut I s P/itns, the itvei was 
iiieieised eonsidtitibly in si/e by the junction of an- 
olhei stre iin, which he eolltdf ampbiU \ Rnn , and to 
the united s(rt mis, lit givt the name ot Macquarru 4 
Rnn, llu genii il diieition ot which appeared to be to 
tin nurthw ird of west iisli (ontinued to ibound ot 
the s line kind as tliost tiist t luglu, butot dsirctroiii 
II to I j pounds eieh Governor VI lequaiiic s lys, 
tiusc li h leseinbli pereli aiC not unlike thit usually 
cdled lock eod, and liave been caught iioiii 17 to 35 
pounds weight tueli. Laige herds ot emus were 
seen ctossing the plains, and kaiigaious in great 
ibundniut but nut i native liuman being appeued 
until on his rituin, when, mar Ihthunt s Plai is, two 
women iiid torn tliildreii were eonit upon by sui- 
piist, and Hill so terrihed, tliat thiy till down with 
flight, it w IS obstived, that both the women liad 


tiw ri^t eye. j»Mcei Bdtlituyfn 

near 150 mile» from Smu Iflfiwtli but Goi«e«ior''^V^ 
Maeqnarne, who subiequentit visited this plac#, 
states the measured distance mm Sydney town to 
be only 140 mites. It is represented as an eligible 
situation for establishing a settlement, as the land is 
excellent, plenty of stone and tunber for budding, 
but no limestone, abundance of water, though the 
river, at the time of the Governor's visit, just at 
the dose of an unusually dry season, was r^ueed 
to a chain of poob, the intermediate channels bemg 
diied up. 

rroin hence Mr Evans was a second time dis¬ 
patched, m May 1815, to follow the course of Mac- 
quanies River. He proceeded about 115 mites, 
from whence he could see across an extensive plain, 

40 or 50 miles, at the extremity of which was a range 
of blue mountains, separated by an opening in the 
north-west, through which, he had no doubt, the ri¬ 
vet flowed, and he appeals to have as little doubt, 
that It crosses the continent, and fhlls into tbe sea, 
somewhere m De Witt’s Land, probably through 
Dampier's Opening, behind Rosemary Island. 

1 rom these journey s, it appears clear that the coun 
tiy is but thinly peopled. The natives that weie seen 
rest milled, m then persons and features, those ot 
Sydney, but spoke a different language, and they 
were better clothed, being well covered with kanga- 
100 skins, sewed neatly together with the smews oi 
emus, ihey woie the fur side next the skin, and 
the outei or flesh side was very ingeniously marked 
with r,.guiar ornamental devices, among which the 
ciovt appeircd to predominate. They were exceed¬ 
ingly terubed at the sij|,hl of Mr Evans on his horse, 
ds they took the ridci and horse to be one animal, 
and did not recover from tluir flight or surprise on 
siting him dismount. When a little tranquillized, 
and more familiar, they were found to be a good- 
humoured laughing people exhibiting none of that 
savage and furious spirit of the natives of Sydney. 

Ihey were attended with dogs not unlike the jack- 
all, with which tlicy catch kangaroos The sptars 
they carried were heavy and clumsily made, and they 
could only throw tlicni to a shoit distance, some¬ 
thing like the New Zealandtis. 

the country beyon 1/faf/iuiif was even suptnoi 
to that hist explored Ihe vast herds of emus and 
kmgaroos weie tiuly astonishing. These animals, 
ind the fish ot the river, appeared to be the piinei- 
pal articles oi subsistence fui the natives In one 
loigc plain, covered with kaugaioosand emus, Lvuns 
discovered an immense quantity oi a white substance, 
resembling comfits or sugii-plums which he took to 
be manna, but winch appeals to be a pute saeehaiine 
subst nice,—an c\ud ition probably from some p irti- 
culir plant. He passed whole mountains of hnc 
blue limestone, and jiicked up topi/es, ciystals, ind 
other pebbles, sut h as aro met with on the eo ist of 
Buss s btrait. He also mentions forests of pines^the 
trees 40 feet high without a branch. Goveinor 
Macquanie, however, observed, tint as the soil and 
gross-linds improvid, tlie timber titis dcciiased in 
si/o (Sec the different works ot DahynpU, Burney, 

Cook, D1 nilecarteauv, md llindii .) 

It, however, but little is yet known of tlie ulterior 





AfMtntaia. of Kew and tbc detail the ntsteni coe^t 

still requtrei (o be filled up, the srend outline of this 

Ginpi il jargo Ibland, or, more property, Continent, has bttn 

Srr Hoi ‘ onipleted, and itn limiU correctly ascertained. It 

Uni. extends m latitude fioiu ( ape York in 10° 15 south 
to Wilson’s promontory in 9' south, and m lon¬ 
gitude from Dirk Hartogs Island in Sharks Bay in 
113" east, to point Look out in (rlis'ihou^t. Baj in 
153* i5'cast thcmtanhieadth, troiii iioithto nouth, 
bting about 1300, and lingth, lioin test to west, 
2100 gtographical nulls, miking an aita equal to 
about tlirie-louitlis of thi Lontineiit of Luiope. A 
remarkable saimiiis'. in all the produitions of the 
thiec kingdoms of nature pusmls m every part of 
Its txttiism coists, and as itmirkablc a difiircnte 
HI two of thuii (till animal and vtgtlablt) ftom those 
of the rest of tlie woild 

Natives. I he natives, wherever they hive been met with, 
me of the veiy lowest desenption of human be¬ 
ings. Ill the journal of the Dujthcn, the iioith 
eoist ih described us thinly “ inhabit!d by wild, 
cruel, black savages, by whom some of the eiew^ 
were murdered,” and the 8hip\ianeii, touching on 
the western coast about 21° south, observed “ a foul 
and barren shore, guon fields and very wild, black, 
barbarous inhabitants In south, I’olscrt, who 
(Onimanded the Batavia, saw four natives, whom lie 
destnlHS os “ wild, black, and altogether niked nut 
< o\Cling even thovc parts whieli ulim st all savages 
lonceat lasiimn “ found m lloHandta ^na, 
III lat 17 12 ^outh, a naked blaek people, with 

Liiily luir, nialieioiis, and ciuel, usi ig foi arms bows 
ind uirows, ha/aguys and kalawuvs Danipier 
di cubes them as being ' a nikcd Id u k people, with 
(inly hair, h ivmg a piece of the iind of a tree tied 
like a girdle about their waists, and a li indful of long 
grass, or three oi four giitn boughs full of leaves 
thrust nneUr then gi dli to<ovei their nnkedues., 
tint ‘ the two foie teeth of the uppei jaw are wanr- 
in in all of tium men and womtn old and >oung, 
neither have thev inj beaids ” And lit lemiiks, 

* tillV line no boats, < inois oi birk logs Ihe 
south const IS so buien, ind the naked hilloeks of 
sand so tontnuioiis th it there appesis to lie nothing 
foi hiiiiiun mil ibitunts to subsist upon ‘ It is not 
surpiising, ’ siys 1)*I iitreeiste iu\, ‘ thu >«uyls has 
given no details of this bnitn eoist An its aspect 
18 so uniform, that tli m ist ft uitftil imagination could 
find nothing to s ly of it 1 ven whtit the eoun- 
tiy bigiiis to III pioM towards the e istn ud in the 
lie ighboui hood of Kin* uoo Isl uid, Captain 11 ii- 
diis lotiiid lilt the le 1 st Kstige of mil ihit ii ts 
and, fioin t'n sliipiditv <*1 the kingiioos on ih it 
Island “whiili he observes “ lot iiiifi((jueiitl\ np- 
pdaud t» tons tier ns ns se iN,’ he eoneluiUs 
theredtlid tie no natnes, oi thit they tie i„iu)- 
I int of eteiy kind of einb iik ition. luwnrd the 
northern pait of the eastirn eoist, the same nt 
vigatoi thinks theV aie somewhat supeiur to those 
mu Si Inet ti tviiig ^tlts louiid the u iisi and hi 
lets i out th head and uppti put of the u n as o- 
eiitiii^ m ^rre ifei tiuiiiheis md dwelling in h its (f a 
supenot to istiiietK 11 Ilut also lateli h ii with 
nt ts 1) h III tliii ks IS n'oiie a feutuie of distindii n 
from tlio e who only sjieui the fish, as a net requiies 


more than one person to manege, ctHiauiiies much Anttralasia. 
tune in making, cannot easily be dragged about, and,' 
lu short, roust occasion a sense ol Uie advantage to 
be d< lived from niutu il ass stance, and suggest the 
necessity of a pennanciit residence. Ihc native of 
the colony of bydney we know pietty will to be a 
gloomy, solitary, unsettled being seldom apj eating, 
even in the town, without liis speai, his throwing- 
stick, or his club. “ His spear, says C oloiiel C ol- 
lins, “ is his defence .ig.ui]8t enemies It is the wea¬ 
pon he uses to punish aggression, and revenge insult. 

It IS even the instrument with which he corrects his 
wife in the last extitme, for, in their passion, oi 
perhaps oflencr m a fit of j( alousy tlu y scruple not 
to indiet death. It is the pi lytlung of childien and 
111 the hinds of persons of all ugis." luinbull siys, 
the natives of this part of Isew Holland are, beyonii 
i orapaiison, the most barbaious on the surface of the 
Globe, and that the miluLnee of Luiopean settlers 
has hud no e fleet in rendering them more sensible of 
the benehts of oivili/ition, that every day men and 
women aie to bt seen in the streets of Sydney and 
Paramatta naked as in the moment of thcif birth, 
yet he contends that thev are far from being stupid, 
that they aie tlie gieatest niinues alive and that the 
oddities, dress, w ilk, g ut, and looks of ill the I u- 
ropeans of any i ink, from the tiiiu of (xiviinor 
I'lulhp dowuwuds, ire so exielly iniUated, is to 
foiiu imong them a kind of histone rej^tei of then 
stveial .tetions and ell irietiis and they aie gii it 
proli lents in the slang 1 mgii ^>1 of the eonviets 
But this seems to be the sum tutil of ill thin uqui 
sitions liom Euiopeaii intereouisi iiiallotlii ii- 
speets they rLiiiim the same uiitntorui unpioteeUd, 
inipiovielent and eomfoitiess s tv igis we fust t< uiid 
them By alt who h ive seen ihem they art described 
as hideously ugly with flat nosis wide nostrils cyiT 
sunk ni the head oversh.iitowed with thick blnek 
tvebrows tlu mouth extravagantly wide, lips thick 
and prominent, h tii bl itk and clotted but not w i oily, 
the colour of the skin v nying iiom dnk biiinre to 
jetbliek Ihtir st itiire is below the nndclK si/e, 

Ihey are remarkably thin and ill made, then limbs 
small, md ilmost without any ippeai iiiee of n Ubcli. 
rhiy hit chiefly on fish,wliith tiny sometimes spin 
and sometimes net the women on pirts of the toast 
aiding to i iteli them with tin hook and line It a 
deaelwhiit hi] pens to be tit on shore, numbeis 
flock to t troiii (veil j>ait of fie coast just as Ihc 
vuhints i( 11 out i dead i luase and they feist 
suniptiiou while |v pntoi itiemiiiis J hi t in 
the iiiteiioi aie stUid to live on giubs, mts inti 
their iggs kn,. lois wlunthey i iii e itch them fun 
loots, virioii inds ol biiius and homv Ihtsc 
sy Ivan s itvrs ail ilisd |,((1 as having long nil lean 
ltf,s anti aims owing is is 8ti|)]>oseii totliirelnb- 
ii>g of t ees, wliiili thev sse nd by nolehtb eul into 
them bv stone hitelits m winch flu gu it toe is 
plated and by tlu sc ineanb they ascend trees that 
ait 70 or 80 feet high 

I o add to (lull natural dtfoimity they tin list a 
bone throi,.hthe cntilige of flu nest, ami stuk 
with um 10 thill I 111 II atteel with moss the teeth 
ol men, shnks 11 k.mgaroos, tlu tails ol th gs, jtw- 
boncb of fish, &.e and daub their laces and btiidics 

S 



Aiuiriiiriwt> nrith red md white eli^^andeodi^fythesklD iR.tfrery 
'' part with simrp shells. The women and ferade chil* 
drcn are generally found to want the first two joints 
of the little finger of the iefi hand; and the reason 
they assign is, that they would othenvise be in the 
Wciy of mnding tlie fishing<Unes over tlie hgnd. 

They have no fixed habitations, the climate gene¬ 
rally allowing of their sleeping in the open<tlir, in the 
devices of rocks, or under tlie shelter of the.buslies. 
Their temporary hevcl.> consist of the bark of a 
tree, each hovel just large enough to receive a 
single person; to tlie northward, on the east coast, 
some were discovered a little larger, so that a family 
might, on an emergency, aquec/e under one of 
tlieni; but they are without furniture or convenien¬ 
ces of an^ iluscription. They seem to have no idea 
of the benefits ari'ving from social life ; their largest 
rhuis extind not bojond the family circle, of each of 
which the eldest i'r called by a name synonymous 
with that of ^father, 'i'hov are totally without reli¬ 
gion, tioithcr paying the least respect or adoration 
to any olijeet or being, real or imuginary. Hence 
they have nothing to prompt them to a good action, 
nothing to deter tltgpi from a bad one ; hence mur- 
<U r is not considered as any heinous crime, ard wo¬ 
men tliink notliing of destroying, by compre<--ion, 
the infant m the womb, to avoid the trouble, if 
hi ought alive into the woild, of carrying it about and 
fimliiig It subsistence. .Should a woman die with an 
infant at the breast, th<‘ living child is inhuiimnly 
tin own into tlie saiiic hole with the mother, and 
covired with stones, of which the brutal father 
throws llic first, 'J'hey arc savage even in love, the 
veiy first act o(‘ couitshiji, on the part of the hus¬ 
band, being that of knocking down his intended 
bride with a club, and dragging her away from her 
fiiends, bhs'ding and senseless, to the woods'; the 
conseipience is, that setrcely si female of (ho age of 
matuiilv is to be seen without her head lull of scars, 
the uncquivoc.il nurl.s of her husband’s affection. 
'J’hcneaust lelutionsaro also perpetually destroying 
I .oeli other, cither by stratagem or open combat; for, 
savage .is tht\ are, tluy liave a singular custom of 
expiating ail offence, iveii murder, by the criminal 
exjiosing lemsclf to as many of the injured family as 
III ly choose to''tiind fbiih and huil their spears at 
him. From I he moment that he is so dreadfully 
mangled that he can stand no longer, or has the 
good fortune to pany all tlieir shafts, a reconcilement 
t.ikcs place, and lriendshi|j is rcston d; if the crimi¬ 
nal refuses to stand this trial, he and all his family 
are considrred as fair game to attack and murder 
wherever they aic met with. The English used to 
attend these unequal combats, and thu? gave coun¬ 
tenance* to a savage practice, which not unfrequent- 
ly ended in the death of the person who was put 
on his dofcnce. (See Collins, Flitiden, Turnbull, 
\c.) 

Viiimif. If no very essential difference be perceptible in 
the moral and physical qualities of the man of New 
Holland, and the rest of the species, except that 
which arises from the different circumstances uiukr 
which tliey are placed;—if the rocks and mountains, 
and the earths, resemble nearly the inorganic sub¬ 
stances that at c met with in other parts of the world. 


8t leaafc’and 
oinraderisiic durance to bntlv the animal and ^ 

S atifoto jMit of the creatjoiti'''vHu«h'make8 a con^ 
mblcjelaa# of subjects to both these kingdoms pe¬ 
culiar to New Holland. The quadrupeds hitherto dis¬ 
covered, with veiy few oxceptioDS, are of the kanga¬ 
roo or opossum tribe; having their hinder legs long 
out of all proportion, wlien compared With the lengtii 
of the fore legs, and a sack under the belly of the 
female for the reception of the young, of which fa- 
rally, though divide into difierent genera, there arc 
at least fifty distinct species. They have rats, and 
dugs of the jackall kind, all exactly alike, and a little 
animal of the bear tribe named uiomnt, and these 
pretty nearly complete the catalogue of four-footed 
uiiimals yet known on this fifth Continent. There 
appears, indeed, such an apparent affinity of tlie 
natural objects in New South Wales, that Dr 
White observe, all the quadrupeds are like opos¬ 
sums, oil the fish like sharks, mid that every part of 
the hind, all the trees, aud nil die grasses, resemble 
one another. There is, however, uii animal wlueh 
resembles nothing in the creation but itself,—which, 
being rejected by naturalists fioui the classes niuni- 
niaiia, aves, and pisues, must, we suppose, be consi¬ 
dered as belonguig to the amphibia,—we mean the Or- 
nithoryneus paradoxus, “ a quadruped with the beak 
of a bird, which is contrary to known facts and re¬ 
ceived opinions.” When the head of one of these 
beasts was brought to the late Dr Shaw, of the 
Britisii Museum, he suspected it as on idle attempt 
to impose on his judgment, and did not hastily be¬ 
lieve that nature had set the bill of a duck on the 
head of a quadruped; but so it has since proved to 
b<' the case. 

The birds arc no less singular th.ui the beasts, there 
being black swims and w bite eagles; the former every¬ 
where in sucli multitudes as to spoil a proverb that 
had held good for two thousand years; and their 
song, if wo may credit Mr Bass, “ exactl) resembles 
the creaking of a rusty sign on u windy day.” The 
Mceniira superba, with its scalloped tail fiathers, is 
perhaps the most singular and btautiful of that very 
elegant race of birds known by the name of birds of 
paradi<e; cockatooi, parrots, and parroquets, are in¬ 
numerable, and of great variety. The mountain 
eagle is a magnificent creature, but the emu is per¬ 
haps the tallest and loftiest bird that exists, many 
of them standing full seven feet high. 

The plants are no less singular than the animals. Plants. 
Of these Mr Brown has given a very curious and in¬ 
structive account in his Cjco^rnplncrl and Si/'tema- 
field Remarhi, in the Appendix to Flinders’s l'ot/(ii>c\ 

He collected nearly 3900 species of Australasian ^ 
plants, which, with those brought to England by Sir 
Joseph Banks and others, supplied him witli the iiu- 
tcriais for a Flora Teiree Anslralis, consisting of 
4S00 species, referable to 120 natural orders: hut 
he remarks, that more than half the number of spe¬ 
cies belong to eleven only of those orders. Of the 
Eucalyptus, or gum-tree, the largest yet discovered, 
there arc not fewer than 100 different species, “ The 
Eucalyptus globulus of T.abillardieie,” says Mr 
Brown, “ and another species, pcculiur to the south 
of V'au Diemau's Laud, not uofriqiiently atta'm tlie 





’WstR-At'.ws'i-ii.'':. 


Awiralawa- height of 150 feet» with a girth near the base of 
from 35 'to 40 feet,” Of Utis magnificent genus 
there are 60 different species within the limits of the 
colony of Port Jackson. Of the beautiful an^^ elegant 
Melaleuca Mr Brown collected upwards of 30 species; 
all of which, with the exception of the two species 
the Ijeucodendron and Cnjaputi, appear to be confined 
to Terra Austruli*.. 'J ho tribe of Stackhouseie is en¬ 
tirely peculiar to that country. Of the natural order 
of prolcaLctc, eon.si‘>ling of about 400 known species, 
more than ‘iOO arc natives of New Holland, of which 
they form one df its liiaracteristic botanical features ; 
the nanksKi, in particular, being one of the most 
striking peciiliuntich of the vegetable kingdom. The 
Cit\urtrhia, of which 13 species have been disco¬ 
vered, is unothei c haracteristic feature of the woods 
and thickets of New Jlollund. Tlio most extensive 
g(>iius, hoviever, is the leafless Acacia, of which tlierc 
are mori' than 100 species; and this, with the Eiicalpp- 
fits, “ il’taken togetlier,’’ says Mr Brown, “ and consi¬ 
dered with respect to the moss of vegetable matter 
they contain, c.ilculatcd from the si/.e as well 
as from the number of individuals, are perha [>8 
nearly' eipuil to all the other plants of that country.” 
The Cn'^nai inn and the luicali/plu,\ arc represented as 
fuinishing excellent timber fur ship-building, and 
for all the purposes of domestic furniture, and agri¬ 
cultural implements ; and the gum of the Eucalyptus 
is medicinal; of one species it might be employed as 
pitch. I'Veyeinet says, they procured arosinons sub¬ 
stance from the Xont/ionlira, wliich served them to 
caulk their vessels. The lurk of a tree on the Hawkes- 
bury IS said to be as efficacious in tanning leather 
as the oak-hurk ; and a creeping plant (smtlai) is 
iiseil as u substitute tor tea. Nutmegs were found by 
I'liiulers on the northern coast, liut they were small, 
and hud so little of an aroni.itic iluvour, that Mr Brown 
gave the plant the specific name of in si puln. Among 
tlie curious productions of the vegetable world is the 
Q'tphati>tit.\ JallKidath, or pitcher pl.int, of which a 
very correct and detailed drawing is given in the 
Atlas to I'linders's Voyitf^r. (I'or an account of the 
history of the British Colony in New Holland, see 
New Hoi.i. \M> in the I.myctopicdia ; and Botany 
Biy, in this Supplement, for an account of its pre¬ 
sent state.) 

Van !>«*• II. I laving marked the jirogrcssive discovery of this 
man’s Land, fair and fertile Island^ until it was ascertained to be 
such, by Tasman. Marion, Fiirncaux, Cook, D’En¬ 
trecasteaux, Bass, and Flindcis; w’c shall not think it 
necessary to notice the minor discoveriis of Bligli, 
Fluntcr, Cox, Ac. but proceed to give a general out- 
^ line of it.s dimensions, surliire, and natural produc¬ 
tions. It is situated between the parallels of 1 C' and 
r^nrral 430 30 ' south Latitude, and J U” .32' and 148’ 2.'/ east 
'longitude; its medial length, from north to south, 
^ being about KiO, and hieadtli, from east to west, 
145 geographical miles. Its surface possesses eveiy 
variety of mountain, hill, and dale; of forests 
and open meadows; of inland lakes, 1 ivers, and iii- 
let.s of the sea, forming safe and commodious har¬ 
bours, that can render a country viilimble or agree- 
<ihlc; and it enjoy's a tcmpcriile climate, w inch is. per¬ 
haps, not very different from tiiat of England, tlioiiifli 


lets subject to vbffent changM. In May, correspond¬ 
ing to our November, Labtllardierc observed the 
mountains in the interior covered witli snow. The 
western mid southern coasts are bold, steep, and rock^, 
the latter terminating so abruptly, as to appear as ifit 
had been broken off: and the group of Islands, named 
Dc Witt’s Isles, to the southward, twelve in number, 
formed out of the fragments- Cook found the clifis 
on the eastern side composed of sandstone; but the 
vast buttresses that look tow'ards the southern seas 
of ice, are stated by Flinders to lie composed of ba¬ 
saltic columns, appearing like so many stacks of 
chimneys. Labillardiere found, near this southern 
extremity, a stratum of coat ,‘i^ feet thick, and 200 
fathoms long, resting 011 sandstone. 

'I'he soil in general i.s represented as more produc¬ 
tive tliun that of the east side of New Holland; and 
the Island has the mlvantage of being iiiterseiled by 
two fine rivers, rising near the centre: the one named 
the 'i'amar, falling into Bass's Strait on the north, 
and i’onning Port Dalryniple; the other, the Derwent, 
which discharges itself into the sea on the south-east 
extremity ; .spreading its waters, in tlie first instunce, 
over the Great Storm Bay, w hic^ comniimieutes w ith 
North Bay, Norfolk Bay, and Double Bay, ou the 
east; and with D’Entrecasteaux’s C'huniiel on the 
west. The Tamar, in its course, receives three 
streams,—the North F>k, the South Esk, and the 
Lake river; and tlie tide flows about .30 miles up the 
river, to the point where it is joined by the two Esks. 
At the head of the western arm of Port Dalryniple, 
is situated York town, on the skirt of a beaiiliful, 
ricli, and well wooded country'. 1 here is also a tow n, 
named Hobart town, on the right hank of the Der¬ 
went, about five mile.s inland. The eountiy between 
these two towns was traversed by Mr Griinis in I HOT, 
who describes it to he evely where rich and beautiful, 
abounding in grassy plains, marshes, and lakes, bound¬ 
ed on each side by hills, well clothed with wood, ri-.- 
hig into high and rocky niountaiii>. 

The description given by D’Entrecasteaux of the 
channel that bears his name, and the Mirroundiiig 
shores, is grand and imposing, and eorrespond.s ge¬ 
nerally witii the following animated account of it from 
M. Peron, ten years aliei wards. “ Crowded on the 
surface of the soil arc seen on every side those beau¬ 
tiful Mimobos, those superb Mtl)o.sidctoi>, those Cor- 
unknown till of latv to our country, but now 
become the pride of our shrubberies. Prom the 
shores of the oceim to the summits of the highest 
niount.iin.s, may he observed the' rniglify Euralyptus, 
those giant trees of Aiistrala-siiin forests,many ofwhieh 
measure I'lom i (>2 to J 8 () fci t in lu'ight, and from 2.5 
to 30, and eve-n 3(> feet in circumference. Jianltia, 
of different species, the Protea, the Endiolhi in, the 
Lepiotperma, form an enchanting belt round the skirts 
of the fore'.sts. Here the Casuarina exhibits in beau¬ 
tiful form : there the elegant Exocarpus throws into 
a hundred diflerciit places its negligent branches. 
Everywhere spring up the most delightful thickets of 
Melaleuca, Thestnm, Voiuhyum, Evodia, all equally 
interesting, either from thiirgiaceful shape, the love¬ 
ly verdure of their foliage, the singularity of their 
corollas, or the form of tlieir sced-vcsseN.” ( Voy. au c 
Terres Aiist.J 
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AusiMliiidii. All the navigators who have vbited the southern 
part of Van Dieman’s I^d, describe the natives as a 
Naio«*> mild, alFabie, good-humoured, and inoflvnsivo people, 
with the exception of Marion, the effect of whose 
hre-arnis, Labillardiure thinks, had made thi m afraid 
of Europeans. Flinders and Bass conceived, that the 
. natives of tliis Island were sunk still lower in theScule 

of hum.tn existence than those in the nciglibt.urhood 
of Port Jackson, though they saw but one man, uud 
he is described as having “ a countenance more ex¬ 
pressive of benignity and intelligence than of tliat fc- 
focity or stupidity which generally characterized the 
other natives.” They are obviously the same people 
as those of New Holland, and go entirely naked, both 
men and w'omen; but tlieir language is altogether 
different; ^hey have the art, too, of striking hru with 
two flints, which is not known to the other Austra- 
Jubian iblanders; and it is also singular, that they set 
no value on iron. The women refused from Cook’s 
people all presents, and rejected all their addresses, 
not so much fioin a sense of virtue, it was supposed, 
as from the fear of the men, of whom they stood in 
great awe. In some places were found miserable huts 
of twigs, and rude baskets, made of a juncus, or 
rush; but these were all the signs that appeared of 
civilization. Cook, D’Entrecasteaux, and Baudin, 
all observed many of the largest trees, with trunks 
hollowed out, apparently by means of tire; and, as 
the hollow side invariably faced the cast and south¬ 
east, the Ice-side to the prevailing winds, it was con¬ 
cluded Uicy were intended us habitations. In D'En¬ 
trecasteaux's Channel only were indications of huts 
made of the bark of the Kucali/ptus, consisting of 
tliree rolls stitched together. {D'Enltetaiieatu, 
Lalnllardicre, Flinder',, &c.) 


IMpiu (II III. This great Island is, alYcr New Holland, not only 
Nr'*' the first ill point of magnitude, hut claims a priority 
tiiiuica. j,j Jisicovciy over that and every other Island m the 
.Vustrulasiaii Se.i. In the year when the Por- 
I’rnsrt'i.s of tugucse and tile Spaniards were dioputing tlu‘ir re- 
L)ijtoi(i), spective claims to tlic Spice Islands, Don .lorge de 
Mene-ses, of the foiiner nation, had, in his passage 
from Malacca to the Moluccas, by extraordinary and 
accidental circumstances, discovered the north coast 
of Papua, so cailoJ, according to some, because the 
word signifies bhuk, which was the colour of the na¬ 
tives, or curled hair, according to others, Mcncses 
remained at a port called Virsija, till the change of 
the monsoon, and then returned to tlic Moluccas. 
The next navigator who touched at Papua was Al¬ 
varez do Saavedra, on his homeward voyage from the 
Moluccas, in ].528, for New Spain ; and from an idea 
that the country abounded m gold, he gave to it the 
name of Ida del Ora. From the resemblance of the 
natives to African Negroes, being black, with short 
cuily hair, the name was afterwards changed by the 
Spaniards to New Guinea, and not, as some have sup¬ 
posed, because it was thought that Guinea and Pa¬ 
pua were situated under the same parallel of lati¬ 
tude ; wliicli, however, they certainly are, though 
one happens to be north and the other south latituilc. 
He staid a month, and obtained provisions, but some 
Portuguese deserted with the only boat the ship had, 
and were left behind. They found their way, how- 
VOL. IJ. f AHT I. 


fiver, to Gilolo, and reportfid that Saavedra had been AastraisHN. 
wredted; but on his subaCquent arrival they were 
tried, condemned, and executed. He is supposed to 
have added about 30 leagues of discovery to that of ’’ 
Meiieses. In 1329, Saavedra sailed a second time 
for New Spain, and, according to Galvaom (or Gal- 
vano), followed the coast of Papua eastwards above 
500 leagues. 

In 1587, Genzalva and Alvarado were dispatched 
on discovery by the Viceroy of Peru; but the for¬ 
mer being killed in a mutiny, the crew chose another 
commander; and the first land they made was Papua. 

The ship was in so crazy a state, that she was aban¬ 
doned; the crew, only seven in number (the rest 
having died of hunger and fatigue), were made cap¬ 
tives, and cariied to an Island called Crnpos (curly 
haired men), from whence they were sent to tlic Mo¬ 
luccas and ransomed. 

In 1545, Ynigo Ortiz de Retz, in his voyage from 
Tidore to New Spain, came to an Archipelago of 
Islands near the land of Pupua; sailed S.‘J0 lcague<< 
along the north coast; and not knowing it had been 
before visited by Europeans, he called it Ntieva Gui¬ 
nea, from the resemblance of the natives to those 
of the coast of Guinea. 

In l606, Torres made the east coast of New 
Guinea, in bis way to the Moluccas, sailed westward 
300 leagues, doubled the south-east point, sailed 
along the southern coast, saw the northern coast of 
New Holland, and passed the Strait which now bears 
his name. He describes the coast ol' New Guinea to 
be inhabited by a dark people, naked, except a cover¬ 
ing round the middle of painted cloth made of tin* 
bark of a tree. They had arms of clubs and darts 
ornuiiiented with feathers. He till in w'ith many largi 
islands, large ports, and large rivers. Towards tlic 
northern extremity he met with Muliomidans,'vlio 
had swords and lirc-aiuis. 

In Itilfl, Schuuten came in sight of a burning 
mountain on the coast of N(.w Guiuca, which b( 
named Vulc.-m, and immediately after of the coast 
itself. The Island was well inluibited, and abounded 
witli cocoa nuts, but no anchoring ground could be 
found ; the natives black, with short ii.iir, but other 
ajipearcd of a more tawny colour, with c.mocs of a 
diflercnt shape. Among the IsJand.s in sight to the 
northward, four small ones continually smokid. On 
ap]>roachiiig the mainland, the natives, whom iu 
calls real Papoos, runic off, "aw ild, strange, and 
ridiculous people, active as monkeys, having black 
curled hair, rings in their cais and nosts, and neck¬ 
laces of hog’s tusks.” They had all some personal 
defect; one was blind, another had a great leg. a 
third a swelled arm, which made Sthouten conclude 
that this part of the country was milieaJtliy. in which 
he was more confirmed by observing tlieir housts 
built upon stakes eight or nine feet from the ground 
At the two little Islands of Moa and Insou, on Uie 
north-cast coast, the friendly natives supplied them 
with abundance of cocoa nuts. At 38 leagues fi om 
Moa, Schouten fell in with a group oi fourteen 
small Islands covered with wood, but apparently un¬ 
inhabited ; but sailing to the northward, they were 
followed by six large cfinoc.s, the people in thtm 
armed with javelins- ITiose in some canoes from 
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another Island were of a tawny complexion, had 
Jciii^ c urly hair, aixl i|)|Kartd, b> thiir pir'-ons .iiid 
hii{;iiige, to bi a tilth Tint i ate I rum tlx. into i*-of 
I’apiia; they hul iin^s of loloui d pli«- ^tllirn 
beads, and \tsMls t ( p nt tl un wlm li wtit rtp luhd 
iis “ evidt n< L** ol tbiir hating « omtiiuinc itioii with 
the r 1st Indus Sill ii tins Isl nid is tin ligtst 
of this gioiij) I isiii m \ isitid (II tl t St islands and 
tiu (I) 1 st lit \i w (iiiii I III II I iiul obi iiniil V ist 
miiiibt IS ol tot 11 Milts II (1 li 1 I i> 1 I n till il 11 ml \ 
natiMsiil Mill mil In on 1 i nun n idt lo dis 
COM IIIs 111 this p 111 oi Ins \ >1 i„i 

Out coiiiitrMii in Dinipti siw tin n st in ll/t>f) 
but did not 1 ml til 11 IIM t mil oil to his si ij, 
and In sju il s m di nutijiioi thtn iii^t uul pn 

tiiisipii p,ti III (1 SIintred, hout vei, i Sti ,if I 1 

known htloii, whnh dit dis Ntwtiuim i lit in New 
lint tin iml IS now t tilt d itt ihisnunt lion,. iniMiIi 
u Is less tiiilnii III when in 17t>S In to it ii don tin 
\ to 1 st of uli It III toiisdriid t > ht i si jiai itt Isl iml, 

and to wliiih hi give tin itaim i f I unisi di tiiiie 
IS howtMr, sonii it tson to In li m tliit i* is i ton- 
t t in oi New (iiiini i DM nfti.eisti u' in 
!(<)_ p issi d along tin noitinrii toist of I onisi uh , 
and (hioii,,li Diiiipnr's Strut hut li It t't point o' 
its nhiitit) with OI sip II itioii fioin. New (■ iiin i un- 
dei idt d. 

Stinnei It puhhsiied ‘ fo \ • i i 

tliough In ivnlioily initi w is tinu hntdiseiih s 
the nitivis uni pi iduition, lioni whit In siw, uni 
whit he (oiild eolleet at tin tsi uni oi (iibh>, to tin 
eastwaid ul (iillolo 

loirtst. 111 177 I, inelioied in tin 11 ly of Doij, on 
the iioitlnin cxti uiil\ of New (,iuinn uidiolliet- 
ed some inform ition It spet tii).{ tin inh ihit mts fiom 
a Mihoinedui Ilniji who aeeoiiipumd him. 
( apt un t ook ilso III Iiih fust soy igt m 177(>i m idt 
th( eo 1 st III ihoiit ()\ sontli I ititmie a liltli to the 
noithw ltd it ( ipt \ list In I hut dd not hi mg Ins 
ship to III till on iitonnt tf tin hostility oi tin 
natives. \pntN 1ml d i lai i giuve ol imoimit 
tiees ml not in ti n il tinni I plutiiii i id tin 
bn i limit till llii In i/i liom tin tries mil 
shiulis IS s ml to h i\ In i n I 1 iig d with I il igi iti 
not milii I thit ol ' mi / /imn lliiti Iin ns 
rusln il I) It ol tin wood with i hnhons siniiit i n 
tow lids th'puty tin ton most tinowin,, son el 
Old of In h tiul wlmii hiiinl like giinpowilti tn 
ntini two hilling llnir Iniits it the sunt time 
Biloii this 11 lehid tin piniuii iiom si\i\ ii i 
lamdiiil II ul toliittiil all si ik niktd tin i p 
pe II mil iis to st ituie ttiloui mil elisped li 1 1 i 
St nihling (h It ol th New llulliiuhrs 1 In v li t <i<) 
fires hy toiii oi five at a tmn. but lor wli it put pose 
could not Ik luugiuid Ihist Ims ipp mil to bi 
diseli iiged fioin a pnet oi sink piobibly i hudow 
(due, and tin liii uni sniiiki txaetly iisiniblid 
those of amiiskft, hut without in\ leport llnisi 
who were on bond ship at i distune (oiieludtd 
tl ey had fire-arms, and tvin those in the hint might 
Invt siipposid them firing volleys had tin \ not hun 
so nt ii as to ascertain that time w is no iiport 
loins hid obseived honnthiiig of the s^me kind, 
in ih ml !■ south lititude on tin sann eoist, win it 
he siys the inhabitants were black, but bettercJotli- 


cd tlian those southward, that among the weapons Anstralasiit, 
Used by them wire luiliow bamboo sticks wI nh 
tiny hlied with liiric, 'Uid hy throwing it out emit i* 
voiiitd to blind their enenins th s i xpi iiiatioii, 
iiowevtr dots not aeiout t lor tin i>t loiiestsiys, 
that th (hill se, from li’on irule with I’lpua, 
ufdfrDut II colours p il i| e tli ufi t, giiiipow- • 

ill I miy In out oi the aitniis cuii d bv I hi in ip 

i veil II g< fill th slivts, n In ,,u i si i higs 

(bn In de mu) touKsi-sIt I *, lUilpni- 

dise, Ai whnh tiny e tii\ 1 ) ' (it i in 

Il we supposi (In I o ii 1 ill 1 1 M n,. iinv lit to In O rfi il 
c nniettill with Ntw t n lu tli •> i I i d ixtemls m ' <w tl 
a south esst by List duel t Oh ho \ li i p liquid- 
ly lalid (looil ft«>pt in n'\ n • i il i e*, i t n to 
( <]) I)i iivi I tni 1,111 I P smith, belli II le ..th hint 
I 1 M III I nndi il biei Itli I ) I (I ' I I] hii il 

ii 11 s 1 he aeeotii ts t ( a 1 th i \ i_ y I j 1 ve 

t 1 II il on tl e (lilhiiiit I tils oi It i I ( d SI iihe it 

is III il 1 111 ni igiiMii 11 1 ( iimln i nt iinm in ill 

liimi n pi I'l tl lil\ tio Ill's itii iti 111 ,11 (I ippt II nee, 
ail in V d I ihk \t ..i t hi 11 i in s m tl i M Im i u 

.mil tin > vt I il \ 1 It i 1 mi’s 1 1 iie t It iii d tin imt- 

111 ntue on Mini i in Isl i d in the I* ly ol Dory, 
andir II II mil til ' i|Hip’ in tin mtti oi i illitl lie 

t i/(o 71 , 1 tiliiv It tin gun 1 I 111 1 bung linn piodme 
d )wn to the se I 1111 t th it tii y iii ye y | ooi mil 
SI n of tin 111 il nt ion,, hill ii il th it tin y Ine in In ts, 
yylmhtii \ it 1 hy t uttm,. n >t( ii s ni tin in I he 
pt I ol New (i iiiu I 111 ill iiv I ilsil tin coist \iim. 

lu 'nils Ol e ihiiis I 1 1 I d on ti.,sti||tu iiilid 
II11 I s 11 inmonly in ill w iti i |iohd)i\ si|iolie- 
ti 1 ‘ ml suits iilotini venonous luitmts, 

I III) I III nil s| ei 11))., to th k ig mist tin 1 ! n t oi is 

On t I SI. St I re tlie^ fi m] ip i|| n pioa- or i mots. 

Ihe t p opie nt lilt II Illy thsudnil ,is bung 

Imlionlyn^lv tin i 1 ir,t tyis, (I it no is thtklips, 
woolly hill mil hi ick shnim,. s| III, (Itnot ilniost to 
aiiitiiity thill \tii( III oii,,m md thin ifliiiily’ 
yy th ill iiitiyis oi Nett Holiiiid lint (In di'l mice 
III 1 III III.. tml lin yy nt ol ill tin ii tinl pi, due- 
tiiisiiii lilt >iini wiinh ibiiimd on Nt y (, i it, 

milmiit ipt nil f o >k lo (oiu hull tliit ti i no 

iiilii.oui hi tun tin t ) t >| I 11 ) I’lj im, 

II ( 11 is( till II I it 11 1 lit I I t hy ) 111,. I III or 

Jilt ol sink tliii I II tl 1 (I il i_,i 111 till 11 SI md 

lu//m II In II III ly lo 1 I I t mop sumlmt> 

lo tile el oils (III Ullfi It I illhlll lilt i lu y 
appi t I I y I (o )< I I I tl fiithu iiiiioyul 

bom y I 111 1 till yy Ilolliidti liiymg 
p in III t I t e el b 1 h nit h md woiiu yyi n- 
ing y j,i s I md II I y iis( wlnih iii iiiioi e, the 
nti s'l It ilni b ll lliiiiseaiid ^ ihys 

Illy lit iitini 's t it ai known I on 

th s Itigi I 1 ml I g I its 11 d wi d I I but 

tin ft I In 1 I I It I lie i ,.u it bt u t\ ml I i ue 

y II i tv N V (iim e i is (I e u lIui < om tiy i I ilnise 
sii „u 1 nil mitilie lit lutns tli /; in / ^ nu- 
fli f wlinii Well (lilt (Iiti,.lit to I 111 noltgs but 
(ilu ijs oil tin WIT md I- lowii by (ht name ot j u- 

y( y (// (/ iiiids ol till Min liny iii sud to 

III gi ite 111 Ingi fhiks. 111 tin diy iMonsnon it. thi 
Isl mils of ^lloo md otlii I 1-1 mils to tin wi t and 
north wist of Ni w (luiiu i Ilu git it 11 1 w ii pigeon, 
piiiofs leuins, and minis aie iiitivcb ol P.ipuw. 
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ft lOi ilA a The whole of this great country u indented wuh 
deep biju oil every Bide, aome of which ntaily in¬ 
tersect the island , and the coast is sunounded on 
every side with a multitude oi sninll Islands, all 
pcu[>lcd with the same description of Iliucks, c\copt 
uig those already mcntioiud on the north west, near 
the Lipiator, most of which arc under the govern¬ 
ment of Mahometan Malays, with wlioin boi,i the 
Duti h and Chinese have long kept up a eoi siderablc 
mtci course. 
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T V.! hcictui bclittli doubt tint tins extensive i mge 
ot Isl inds was pirti illy seen by Le Mane and Sehoii- 
tenin Iblfi, who, liter discoseimg the Giueiic Island 
and the M injui ii Ishindb, stcticd along the northein 
coibt ot \(w iiclind, as did I asm in also m Ib-tJ. 
Dainpici, liowcvci, hist isceitamed New Ilritain to 
be 111 Island distinct fiom New (minca, bv passing 
the sti lit wl ell siiKc li IS boine liis name He visit¬ 
ed Poit Montague on tli s Islnul, and spt iks of the 
bluk. nilives Kseiuhling tin Papuans, then dex- 
teiity in man i, mg their e inoes, their woody hills, 
leitile viles, iiul delighthil rivulets lie alsoanelior- 
idni Sliiiger’s Biy on New lulind, which he con¬ 
ceived t) be tin sune 1 mil with New Ihitjiii but 
t nleiit niI7'7 di-eoveiid ind pissed tinou,,li i 
stilt V liieli sipiiite,, tliini mil tuwtiiibhi j^ive 
till n iini ol '^t (jiingi s Cliiiiiul ilie \dui lalty 
Isimtis ot ('iiteiet, to the iiurtli-wistwurd of New 
Ihitiiii bid piiviously hien ilisioviiid hy Schoii- 
ten nul 11 mil d/// Iv. it i I lint. New Hii- 
tun w is sien by Koggewem m 17-', aid by Bou- 
I'linvilli 111 17()'i 

1 ) 1 iitiLi isti iu\ Wl I) lievi, w IS thi listmvi- 
giloi who pissid lion,, the noitli e 11 t ot Ni w Bii- 
t lilt mil tin ngh St (tioig, s ( hannel, wbieli 
div ills ii tion Niw litl'iiul, mil fioin tlieiice to the 
\ilinii iltv Isl aids and lium Ins vov igi piiblishid by 
llossti togithci with I ihilindieii mil t iiterets, 
w i II ill i \ti let i il w gli iin ig , 

1 lie t stent ot N w Ihitun mil liel nil is not t x- 
lily I lowii 11 1 liivt ill y till 0 siifiie It ntlv ivpioi- 
t Iti inilili p,( ogi ipliefs to I ly tl cm down with 
III II n V (1 eviiitostite wli It iiiimbi r oi Islmils 
tli ,,1)111 i oiisisi ol mil ol lonsideiibli i \ti ut 
111 lilt the no til west e id oi Niw Iiel iii I, wineh 
Ills bttn nnmd Niw limovci mil is itsell sui- 
roiiniied by low woody Isl mils Hit whole gioup 
oieiipies i splee betweiII mil fi' ol south lili- 
tiiel mil 119 mil 1 > ut t ist loiigitudi, and may 
piobibly iout n I .m aiei iR>t less than 10,OOUgio- 
p,rip'iieil mills 

t iiliiet siu but lew intivis on the south loist 
>f New Iiilmd in pis m^ tliiough the sti ut, who 
showed 111 111 III siti (I hostility mil win irniid 
wnb 1 inei s 111 111 il with Hint they hid also sin ,,s 
and ,,00 I lislimg tiikli I hey well black, i id hid 
Woolly liaii, Init then lips hi siys, well not lliiik, 
nor thill nosis II it thin t lucks weie stieikid 
with wh te, mil thin hiii aid beirdswtie eiiviritl 
with i while powder then i inois were long mil 
narrow, iiid hiul geiKially iiitiig,iis, one ot tliiin 
im isiiud 90 liet in lingtli, ii d w is iornicd out ol 
1 m„Ii till 111 t\ o lii,,e 1 linds, and the wliol 
etoiip, 111 liet, weie leaily eoveitd with wood, and 


tliick cocoa-nut groves skirted all the iowp^rU of Anstr.liiMi. 
the coast Labillardiere says that New lieland 
produces nuimigs, and he also mentions a new spe¬ 
cies of the Areea palm, 108 feet high, the stem con¬ 
sisting ol harel solid timber. 

Ihe mitives of the Admiralty Islinds, lying to the 
north-west, weie found by Carteret to be liss black 
than those of New Btitam and Iieland, with agree 
able countenances, not iililiki' I uiopi uis, tBfeir hun 
was cuily, bme.ired with oil mil led ochre, and their 
bodies and fates p i nted w ith the same material, 
the gkms penis was covered with the shell called thi 
Bulla III H, serving the same j utpose as the wood¬ 
en sheath ot the Caflrts in South Afiiea, whom, in¬ 
deed, they seem to iistmblt as closely as the natives 
of New (luiiita do those of the wi stein coast ot 
\trKa. llie women we at u bandage round the 
wmst. I lie central Island is toleiably large, and ol 
abi lutitiil appearance, clothed with the most lu\u- 
iiaiit verdure, and cultivited to the veiy summit. 

Among the giovts of eoeoi nut trees iie nunii rous 
habitations, and the nitives hive evidently ill lined 
to a highei degiee of civili/itioii th in their soiithiiii 
neighboiiis, they use earthen vessels, and chew the 
betel le it with ehunani or lime. Hus ceiiti il Isl m 1 
IS siiriouiiib d by nt illy thirty snuill fl it Islets ol lo 
rd, mil I el Is m ill vaiious st iges ol their ptogieSs 
tow irdb Islets. 

Proteediiig to the westward, and to the north¬ 
west, we mi et with olliei litlli ihistiis of Isl mds —is 
the llei mites, the Portland, the I cIui]uhi (liie s- 
boutP, vulguly ealiid luliqia Islands ill ot 
wliieh consist, like the \dmii iltv \iiiiipilago ol i 
laigtr leiiti il Isl mil suiioiiuiled by a tiiiiii oi Islets 
md leets, most ol llum eovuiid with btauliliil ver- 
duie. Hie nitives of these groups, is tiny apyiroieh 
till eipi toi gi ido illy ssunu a lightei euliuir md 
longir bill, till they lose cntiiily the lugro elii- 
iiiUi md me t n to th It ot M il lys, and other \si- 
itii Isimilii (Sie bi/miiftii, Dampur, ( iiliul,. 
Libdlaidun Ac.) 

\. Hus areliipeligo of Isl mils was one of the fiist,, 
disc IVI Ills ot the Spiniaids in \usti iIim i, though isim |. 
till ciililt of It IS given to Vlonso (le Meiiilani who 
w is sent on in expeiblion oi (liseuveiy m 1 i07 iiutii 
( ill lo by th \ieeii)yof Peiu. Hi mihoieil in Ipmoiiri 
poit on the Island of Sant i V sibtl, to winch he g ivi 
the n line ot Poita di III strell i, and he also built i 
biigantiiu to make liitliei diseoveiiis, in winch she 
w IS pailii III Illy sueeesslul, having falli n in with thii- 
ty thru Islmils in luiniber, “ ot viry fine piuspeet 
Miny III them were ot considei ibli size, to wliieli 
theygavi piitiiular names, is (tik/a, Bnoi an 1 1 , 

Ilinli, S in (litutan, CtnadaLaii n, Sa i Lhn t<\ I, 

Santa I itanu, and Sa li Inn. (/uadilemir, 
howevei w is tin most itti iitivi, hiMiig i poit 
which they mined Di It (/ md i rivei wliiih 
they t il'eil (laln^j Ol this Islmd Mendim t lok 
possession tor the King ot Spam. Mlien t'u voy ige 
w IS pnblislied, the iiitni ot Suloinon s I 1 mils w is 
given to the gioup, ‘ to the end tint llu Spn- 
ni lids, snppising them to be those Isles noni wlieneo 
Solomon fetch el ^old to iilun ihe temple at Jeiii- 
silein, might he the moie eh iioii' to g i and mhih t 
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4twiial,«ih. the namebut it has been said that Mendana’s ad- 
vici' was, that they should not be colonized, “ that tlic 
J’n^lish, or others, nho pass the Strait of Magel- 
uies to go to the Moluccas, might have no suc¬ 
cour there, but suelr they get from the Indians ” 
'fhe trutlr, how ever, !*>, th.it Mundana, on a second 
xoyage for the diseoiciy of the Solomon Islands, re- 
tuincd without being able to find tlicni, whith gave 
oceavio*to the lein.irk, tliat, “ wh.it ISItndana dis¬ 
covered 111 his first 10} age, lie lost in his second.” 
lie discovered, however, in this .second voyage, the 
irieat Island of Siint.i ('rii/, which is situated at the 
south-c.ist i sticiiiity ot Solomon’s Islands, and may 
lerj fiiirh be considcied as one of the group, 
'fills Island, which h is .in i xecllent harbour, La (»/«- 
fust rivisitid by Carteret, in 17()7» alter 
Mcndniia's discovery, who ch.ingedits name to tlial of 
I'gnioiit, and inadi‘ it the principal Island of a group 
wlin.li he t.ilk'd (iueen t'hailotle’s Islands. Here 
Ml ndaiei dll'll, and (iiiiros succeeded to the com- 
in.iiul; lint tlie search for Solomon's Isl.uids was a- 
bandoned when they were not more tluii 10 leagues 
from Chiisloval. It is a snigulir fact, that Solo¬ 
mon’s Isl.mds, whose name was .sulfieient to tempt 
adventureis, were lost to I'airopeao^ for two ceii- 
tiiiies aftd thiir diseoiiii, and that we know at 
piesent htlle, if anj, moreth.in Meiidanagave to tlic 
win Id alter his hist vojage. 'I hey were revisited bv 
lloug.iinville in lyU.S; by M. .Survillc in 17fi<J, on a 
voy.ige from I’ondicherry of mercantile speciil.ition, 
.md who, from a ridieiilous nii.stake, called them the 
Vrthipelago of the Af^nr’tfn, to mark the natives as 
; and by Lieutenant Shorllaiid, of the Bri¬ 
tish n,ivy, in J7M8, who chose to call them New 
IJeoigia; and Irequently since th.at time by uinous 
British and riench navigators;—still the little we 
know of them is from Mendana. 

Niitui« S.int.i Ysabel, he sajs, was inhabited by people 
who had the complexion of nud.ittos, with curly 
liair, with liule eoveimg to their bodic's, who wor¬ 
shipped serpents, to.ids, and such like creatures; 
their food coco.i-mit-- and roots; and it wa.s bellived 
tliat they eat hiimiin flesh, “ for the chief sent to the 
general a piesent of a ijii.irter of a boy with the 
hand and arm.” Buonavista is twelve leagues in ex¬ 
tent, very felt lie, well peopled, the native.s living in 
regular vill.igt's or towns. On tiorida, twenty-five 
leagues in circuit, the natives dyed their hair rc'd, 
I'ollccted together at the sound ot' conch-shclls, and 
eat human Hesli. Sesarga was well inhabited, pro¬ 
duced plenty of yams and bread-fruit, and here the 
.Spaniaids .saw hogs. In the midst of the Island 
was a volcano, cnntimi.dly emitting smoke. They 
saw bats which nieasmed five feet between the tips 
of the wings. At (tu.idalcaiiar they received in 
barter two hens and a cock, the hrst fowls that had 
been seen. At San Ciiiistoval, the natives were 
V I'ry numerous, and diew up to give battle to the 
.’Spaniards, their arms being daits, clubs, hows and 
nrrows'; but tht'y were dispersed by the tiie of the 
muskets, which killed one Indian, and wounded 
othc'is. In the neighbouring village was found a 
ipi.intity of cocoa-nuts and ahnoiuls, sulKcieiit to 
Imvc* loaded .i ship. Santa Ana was will peopled 


and fertile. It has a good port on the east side, Arm 
where the Spaniards were attacked by the natives, 
who wounded three of the invaders, and one dart 
pierced through the target and arm of the Spanish 
commanding officer; the blacks had boughs on their 
heads, and hands round their waists. The {Spaniards 
observed here hogs and fowls. 

VI, To the south-east of Solomon’s Islands, and be- Nrw Ife- 
tween the parallels of I4j® and £0® south latitude, budek. 
are found a number of Islands, some of very consi¬ 
derable magnitude, called the Mao Hebudes, or 
Hebude^. '1‘hey were first discovered in l606, byDiscoveij, 

Pedro Fernandez do (juiros, who, with Luis Vaez 
de Torres, was sent by the King of Spain from Lima, 
with two ships and a zabra (launch) to establish 
a settlement at the Island Santa Crur, and from 
thence to go in quest of the Tictta Austud, or 
southern continent. This voyage h:is been consi¬ 
dered, and justly so, among the most celebrated un¬ 
dertaken by the Spaniards since the time of Magel- 
h.uH'S. In April l(i06, they discovered an Island, to 
which they gave the name of Santa Maria, from 
whence Ihcj saw another Island to the southward, “so 
large,” s.ays Torres, “ that wo sailed for it.” On the 
£il .Mill, they anchored in a bay, large enough 
to hold a thousand ships, to which they gave the ap¬ 
propriate name of San Filtpc i/ Sanltafio. Quiros at 
once determined that he had now iliscovorul the 
long-sought-for .southein continent, and in this con- 
Mi t’oii named it the Andtalia dtl E‘>pni(H Santo. 

Two rivers fell into the bay, one the .Joidan, the 
other the Salvador, The surrounding countiy was 
beautiful, and is thus described by the historian of 
tlie voyage: “ 'I’hc banks of the rivers w’oro cover¬ 

ed with odoriferous flowers and plants, particularly 
orange flowers and sweet basil, the perfumes of 
whiih were vvafled to the ships by the moimng and 
evening breezes ; and, at the early dawn was heard, 
from the neighbouring woods, the mixed melody of 
many diifercnt kinds of birds, some in appearance 
like nightingales, blackbirds, lark.s, and goldtinelies. 

All the p.irts of the country in front of the sea were 
beautifully varied with fertile valleys, plains, wind¬ 
ing rivers, and giovcs, which extend to the sides of 
green mountains.” (Torquemada, as quoted in 
Buniej's Account of Discoxcuei. in the South S<a.) 

Of this terrestual paradise, which the Spaniards 
regarded as their own, it wa-- intended to take ini- 
nieiliute possession ; they laiidi d in great numbers; 
the Islanders were also Imnierous, became al.irnied, 

;iiude them presents, and signified a wish for them 
to retiiin to timir ships. 'Ihey, i owever, landed from 
their boats, .m which the chief drew a line on tiic 
ground with the ind of his bow, and made signs that 
liic Spaiiianls mutt notp.iss that boundary. It is said 
tliut 'Torres, to show liis contempt of the idei of 
being restrained by barbarian.s, immediately passed 
the line. A battle ensued, in which the chief was 
killed, and all the rest fled into the woods, 'fin's 
rash ae't, however, was fatal to the views of the Spa¬ 
niards, who iH'ver atlerwards could prevail on the 
Islanders to have any friendly communication with 
tJiem ; and thiy left this country, after some ndicu- 




lous formalities of taking possession in the name of 
Philip III. and founding a city, dignified witlt the 
name of the New Jerusalem. 

' So anxious was Quiros of *' adding the Australia 
dd Euptritti Santo to the other possessions of the 
Spanish monarchy," that, after his return to Spain, 
he is said to have presented no less tlian fii^ memo¬ 
rials to the King. One of these, which was printed 
at Seville, begins thus: “ I, Captain Pedro Fer¬ 
nandez de Quiros, sny, that, with this I have pre¬ 
sented to your Majesty eight memorials relative to 
the settlement which ought to be made in An^traha 
’Incognita." In tliese memorials, he enumerates the 
in.iiiy valuable productions ot this supposed southern 
continent: cocoa-nuts, plantains, sugar-canes, yanih, 
batatas, oranges, limes, papas, pumpkins, almond.>, 
nutmegs, mace, ginger, and pepper, in great quanti¬ 
ties ; uoods for “building any number of ships." 
The animals are hogs, goats, and dogs; fowls, and 
a \aiiet} of useful and beautiful birds; \ariousguod 
fish ; and peail ousters. The climate is described as 
so fine, and such a freshness in the air, that neither 


ttuas, bread-fruit, &c. The yams rcmurkoltly fine, Austialswi. 
one of which weighed fifty-six pounds, every ounce 
of which « as good; and they had pigs and poultry. 

'ITie juice of the cocoa-nut, and water, appeared to 
be their only beverage. Their arms were clubs, 
darts, lances, and bows and arrows. Their canoes, 
clumsily sewed together, had outriggers, and a ere 
worked by paddles and by sails. The men wore a 
wrapper round tire loins, and the women a sort ot 
petticoat reaching to the knee. 

The natives of Mallicolo arc colled b\ Captain 
Cook “ an apc-Iike nationthe most ugly, ill-pro- 
portionod people he ever met with, and diiferent 
from all others; diminutive in their persons, dark- 
coloured, with black hair, short and curly, but not 
so, woolly as a negro’s: they had long heads, fiat 
faces, and monkey countenances, and a belt round 
the waist, pulled tight across the belly, made thciu 
look not unlike overgrow n pismires. The women wen* 
equally ugly ; the dress of both, in otlier respects, 
the same as that of Tanna, :us were aNo the produi - 
tions of the Island. Their houses were low, and 


by labour, exposure to the sun, or rain, or dews, 
nor by intemperance, did any of (lie Spaniards fall ^ 
silk ; and among the natives many aged people weie 
seen. They wear a covering round the niidille: 
Toires says they arc all black and nuked. 'Ihey 
are di scribed by (juiios as corpulti't and strong, 
cleanly', ilieerful, sensible, and grateful; their houses 
stood oil the groiiiiil, and not on pules, built of wood, 
and thatched. They weave nets, and make earthen 
le-scls, have plantations inclosed with palisades, 
construct vessels which navigate to distant countries, 
and have places appropriated for bury ing the dead ; 
and, he adds, as the lost and derisive test of their 
progress in civilization, “tiny cut their hogs and 
make capons," 

Drsciiii- aichipelago oflskiiids, like that of .Solomon, 

I eii. was lost to the w urid for a century and a half, when 
nougaiiivillc revisited them in 17fi8;but, except 
laiuling on the Isle of Lepeis, did nothing more than 
discover that the land was not connected, but com- 
posid of Islands, which he called the (treat Ci/dades; 
winch, on being mure accurately and exteixsively cx- 
ploi cd by Cook, in 1774‘, undt rwent another change 
to that of New Hebrides, which they now bear in 
all our charts. According to the survey of our great 
navigator, they consist of Tierra del Espiiitu Santo, 
the largest of the whole, St Bartholomew, Mallicola, 
the I\le of Lepers, Aurora, Whitsuntide, Ambrpm, 
Apee, Paoom, Three-hills, Sandwich, Montagu, 
llnidttnbrook, Shepherd's Lies, Erromangn, Tanna, 

\ itui and Immer, Annatom, and Erronan. The two which 
arc more particularly described, are Malliiolo and 
Tanna, the natives of which differ remarkably m 
their persons and language; those of the latter liav - 
ing curly but long hair, dark but not black, and 
without anytliing of the negro character m their fea¬ 
tures, which are regular and agreeable; tlicir per¬ 
sons slender, active, and nimble. They found them 
hospitable, civil, and good-natured; but displayed a 
jealousy of their visitors speing tt'c Interior of tin* 
IsLind, which cquld only bp equalled in .lapan or 
China. All the plantations were fenced, and laid out 
in a line: they consisted of sugar-canes, vanis, plan- 


covered with palm thatch. (See Dah i/mple, Burnry, 

Cook, &c.) 

VII. This large Island, surrounded w-itli coial islets iq, w Cale. 
and reefs, was wholly unknown till Captain Cook, inilonia. 
1771 , fell in with the north-western extremity in 
steering soutli-west from Mallicolo, from which it is 
distant not more than about 80 leagues. He aiichor- 
ed within a small IhIuiuI called BalabcM, and oppo¬ 
site to the distnit Bclade. The great Island extends 
between latitude ilO^ j' .and 22" UO m the direction Drsenp. 
of north-w cst and south-east; about S.'iO miles long non. 
by bo broad. The land bears a great resemblance 
to til,It of New Soutli Wales, and nnany of its natu¬ 
ral productions appeared to be the same, but the n.i- 
lives were difierciit. I'hcy arc repre.sented as a 
strong, robust, active, well-made people, I’ourteous 
and friendly, and not in the least addicted to pilfer¬ 
ing, in which respc'ct they differ fiom every other 
tribe of Aicstralasia. They are noarlj of the sanieN^iHi'-, 
colour as the natives of Tanna, and appeared to be a 
mixed rare between lh.it people and those of the 
riiitully Isles, or of 'I'anna and New Zealand; their 
language being a mixture of them all. Of the same 
disposition as the natives of the I'riendly Islands, 
lliey W’ere found to excel them in aflability .mil ho¬ 
nesty ; and the w omen, like those of Taiin.i, were more 
chaste than the fc-uuiles of the more eastern Islands, 
nut one of the ship's company having been .ihle to 
obtain the least l.ivour from any one of thorn. They 
we.ir a pcttieo.it of the filaments of the pltmt.iin 
tree, “ at least >ix or eight inches thick, but not one 
inch longer than neces''.iry for the use designed.’’ 

They paint and piinetiire their bodies, and we.ir ear¬ 
rings, and i« ekl.iec’s, and bracelets, of tortoise and 
other shells. Both men and women have good fi.i- 
turcs and agreeable coimten.vnces, and some of the 
men mc‘nsuii.d in height six feet four ini hi'. Their 
hair is fii//liil out like a mop, is very black, loarse, 
and strong, iliffeieiit from that of .1 negro. The 
ruff mop-heads make use . f “ si. rate her', ’ composed 
of a number of sticks of li.xrd wood, about the thick¬ 
ness of knitting-ncidli', tasteniil together at one 
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■ oiul like a $ort of comb, tlic uomeui have thtir hair 
'(iiip[)c(l short. IIh iiKii neai awrappci routul the 
'oins, made of tiu liirk of a trie iiKir houses te- 
stiiible bce-hut‘ 1 , ivilli peaked roots eiitired b> a 
bole just bij{ eiiuii^li to admit a nun bent double, 
ihe bides are ol spais and reeds, and both these and 
the root well tbitehed with di\ eriss Jlieyboil 
their roots mil bsb m earthen in- llie\ have nets 
Tuadi ol plintain tilnis, ind the Mils of tlieii eanoes 
aie ot the siuiennte id llusi \essels consist ol 
two trees tibed t()j,( thei h> i plalforni Ihivluve 
pi intations ot sup i -e nies jiluit uns, bread tiuit and 
eoioinnt but none e 1 them viiv iiroduetive. the 
whole ijipe iranee ot the eonntiy ineleed, >8 described 
Os on ehle t» support in inj mb ihil mts, 1 he preuter 
pelt o( the VI ihh snrtae e lonsisls ot beirtn loeky 
rnoinil tins and tlion^li the pi nns end valleys appeal¬ 
ed to be lerlde, Capt iin (. ook w is ol opinion tint 
‘niliiK has been less buuntilid to it th in to any 
other tiopii il island we know in this se i. 

D1 ntieeasti iuk pissed the op])ositi extiemitv of 
New t dedonum 17<)S,when on Ins siaiih dtei the* 
unfoitunite I 1 1*( muse, but w is pit vented by a b li¬ 
ne i ree* eif loi d lioni ippio telling the eolst, and, 
III the Itdlowiii^ye it, hi visiteil It d lele on tl o noitli- 
west I he icioiint ol the inhabit nils, iSj^iven by 
Itiissel iiiel I ibilliidieii dilleis dtvetbei Irotu tbit 
ol I ook Insti id ol inidin ' tl.eiii tiiendiv, honest, ind 
inoihn ive, tliey lu de erbul is the wuistoi eanni- 
bils not only eating the lie shot then enemies, but 
tiidina on little ebildreii ieioeious m tlieii dis¬ 
positions, the most ind u Kills thieves and tin wo- 
nil lithe most shameless jnostitutes. lint the i own 
leeonntot then ti insaetioiis thire, the eonlulinee 
evilli wlueli tlu> strapi'lid ovei the couiitiVt nut tin 
re idiiHss ot tile siva.^es to svi.e tbein, by no me ms 
w limit the bad ehai deter the \ beep lliou,'ht tit to 
t'lve the 111, III I they bid no niuu pi oof ot then be- 
itiiT e innibals tli m they hid lot lee using tin |Kopli 
lit \ m Diem ms I md ot the snne piieliies be • 
eause tin Sura* on M 1)01 mistook tin bone of <i kin- 
g inn tor tint ol ivoiuugnl 1 In v ijipi ii t i Ii le 
enile IV luied bv igns t i exioil i eontissum I > this 

efleit li 1 n till )) ni s i\ i^e who ontlniijuit wii 

llso pi I u III el til It t'u 1 11 k'i veil the ii d i inm'i ih 
'lln (hit M bi nuht ,i n t tin vonnn is i niiid d 
s)hiy on two\oiing ill h iviiu been [ ii v id el on 
hv i n ot tin e ii w to e spose wli it eleieiu v riipiiii s 
(o be ( oine ih d, in iitllin le i some pieces ol cloth oi 
lion ) dnlliidnie thinks tin n li ibit int is will 
us the vegetible pioil letioiis, le ei lili tinist I \ m 
Diem ms I uni Ilnu w s m w inf ot dih nut 
kinds ol estnlenl pi mis, tlimub i gii it se inly 
pre vailed lioni ell ought oi olhei e nisi nhinth y 
aiiived. 1 be yoiiii.'shoots ol the 7//'i i til 
the Iruit ot the ( Ilia tin li la the Do// / v i 

ro'‘H , Ilf/ (I li/tK I 1> t i t tlfit I nnl 

Mfur iihi 11,11/1 1 V > I (us, 01 met , 1 1 
tains, eugir i mts eotoi n its m I the liu id-fiint — 
ill ifioided them aitieles of toil \tt I dii 1 n 
ilnie* si)s they I It ste itili and tint I siw oi e 
III in ell vo'ir a pieee ol this st on is 1 n^.! is his i v i 
lists 1 Inv also eat a specie s ot spidei Uny Ind 

lost the boo lelt fhem, I iit semie In' 


do/tn of cocks and hens were seen by the‘ Fiench.''t'siral«M». 
(bee Cook, LabillatdteK, At.) s.^V'W 

VIII. Tiioiigh these Islands gcographieally belong to New Zia* 
\usli ilisia, thenativesare, m tlitirphysical elmiacter*^®*** 
and language, Polyntsiaii-,. lliev weie fust diseo- 
vertd on the IStli Deeeiidxi KitJ, bv ibtI JansenUt‘toTerv 
Tasman, on Ins voy.igt o( disioveiy from the Miur'- 
tuis , and, on tin tbtli, the Ileeniskiik yacht and 
the fly-bo it/ee bdaii, emit to anchor in a bay to 
whieh they liteiwaiels gave the name ot Mooide- 
naai s or Muidertrs Bay, and to the Inland that ol 
bfaa/tn 1 and, m honour of the States (itntial, uid 
in the possibility that it might join the bt i iten I mil 
to the east of the lieii i del i uego “ It is a tine' 
country, si)s 'Dibiimn “ and we hope it is pait of 
the uuiuon i South Conliiu it Ihe c\|)eelilLon ol 
lltndiik B.ower to Chib the followini; ye ir eiit oil 
the 1 ittei btaiteii Land from my continent il e on 
iieetjon, and the n init ot the loimir w is then tliiii- 
ged to th It ol \<n /i tfnii /. 

On lilt l<Hii I bolt with 1 i i itives einie vvitliiii i 
Stones thiow ol t'n lietmskitk. ihe Imtriiuc n 
^vvlneh liny hnlid w is unlike that ol the boloinon s 
Isl inds, (t wliuli 1 ism m I id ivoeibulatv. linn 
vessel eoiisisti (I lit twoiiiiiow (hiihs lemnel toe* 
thei by bonds on win h lln peiii'i su then p nl 
dies, ibout i tithom Ion pointed it the end then 
elulhin^ tp|n iii d ol mutts oi eotton but then lire isti> 
well naked ilnv invited tinm to eoiin on hoaid 
but III V III! ihe Inn liowevei, wete moved lu iiei 
in s loii, ii|)on whieli seven double vi sels e nni oil. 

\ bolt, being dispUilied liom eiin ship to the eithei, 
w IS pievioiisly attukeel Ihiee men hiJon_,nig te> 
the /lehiinwere killieJ md one iioitdlv wonndul 
one of the killed w is diagpd into the e lines \ftci 
this dispmmg of gi tiing wall I en piovisions tiny 
weip,lnd md set sill twenty two ot tin iiitive holts 
following them, eleven ot whieli vviii tnll ol people 
lln slops tneil, md the i mocs ittiinud to the shou 
lln instvisitoi it tin dist int jie nod ot l.,7yi irs 
w I ( 1 I II ^ 1V I w li ( 1 1 ) I It nit ) till 

(III til 11 ith i I t( II ( vii I lie ml I I 11 til I nil 

ol 1 III on BIV In lln snne veil I ii iilei ti 
(ilitivviii' I i|)ttin)(iok it th I lull II nil n nie 

th I md III tin bthCtet Ini ITti't tl . en rn i us 

hiuht ol whnh bee lit tin s il>) et oi inueh tonvei- 
s It 1)11 III I tin ginti il o| on w is tint tiny hid 
now (Il iiv led the Jti a ' I i/i nu ti Jhm 
vo\ igv II V el md the leinnnni.^ ition of the 

IsInid ol \iw /( il II (I ( nine Iv s|j|,M)ted the tl eo- 
IV ot I s utl, 11 tontinnf In fT' < i,- 

t nns M nil n (I I J le m ii d ( /et put into tin 1 ly 
ft Isle , w n tin to iiei aid some ot tin iie i, 
wete inn (hud by tin ilivis InMuihl C ip- 
f nil Cook in til lie dill nin with t iptj n I uii e iu\ 
in tin kdeeiil lie i v sited \iw /t il mil, wlnie lie 
I life 1 hid I whole 1 oil’s luw ivith i mnl liij i in, 
niiiideied by tin n li ihif n s. In I,~(i ii <1 P77 i 
thud visit was nude to these LI mds h\ < ipt nil 
Cook III the e stvii ilvi its, leeonip nned as hew is 
witl) nun well vii ed m evuv hi melt of i ilm.il 
know ledge, the le will be toimd 111 the of 

I ook and lotstei eveiv speens of iiitottiiatioti that 
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AntiralJ'<ui tbc fcrocious cUsposkion of the inhibitanu made it 
practujiblc to colli ct. 

I)'•nip ila tno gital Is!iiids of Nlw /taluid (.xtciid 

iKtivitn latitudi Jt" and 48" south, lon^otndt isi 
and |()1 cast that to the noithu iid c died I diii- 
iionitui is ahout tOO (r.* nidts lonj; by 00 int- 

, didhicidth tlic lunit ot tlu houthtin Isl i> d is 

1 i\ 11(10 iiamnioo, Is ihout i >0 (t. milts loOtJ *•' 
bio id, tlu foiinti his i rich iiid tiililt soil ucll 
(Intiud with irt s, somt ot th m nioit thm M) hit 
11) (>iit, iiui 00 ttit hi^h without a 111 inch Soiiu 
of them rcstnibltd spiuci, aiul wiu ‘ liii,i inoui,h 
fm tlu miiiiiiiistot 1 '"0 ^iiii sh |) lit h^lust 
hills welt tocciitl witli tousts, the tiilltys t nil .,1 ss 
md shiiihhtn iiul the (d tins wt it w lliiii^ itt Iwith 
nils ol elt II ^ lit I ill s nth i i Isl md is viiy 
inomit till IIS out (id le t iihl n,; th t of leiU' 
nllt w Is estiiiutdl by 111 tii h it without sudieiiiit 
d It 1 it I 4 000 lilt (t lu ^lit It w IS eoeeied with 
slum 111 tlu 111 (Idle ol f ii luy lloth as to a(i[u ir- 
iiui 111 I tem|)Li dull tli \ mly he eousidtred as 
♦lit 1‘ itish Isles ot Vtstiilisii 1 able nil its tlu i 
no It ei II lehnniy w is iieyei hi^hei Ilian (i(> , and 
w IS n It low 11 in I me tli in tS 

\ ^1 it (urt ot the westiiiisuh ot those Islmds 
hid lioweyii i desiliti mil ii lu>s(nt ihle a|)| i ir- 
iiut , tvhibitiri^ I iii^is ol yillow smdstoiie or 
wliite sm 1 hills, With se lilt 1 \ i hiuli oittidiie It 
Is woithy <1 le link tli t this i \ti loidiiniy ditlii' 
enit (iiivils lu twee II tlu two eoists ol S iiith 
\liu 1 tlu two loists of Kew Ilollmd, and the two 
coistsof \ 111 Dunlins I md 

Iheiiitiyis IK stout, well limbed itulmuseuhi 
*' vif,iious md utiyi exei iliiij; in m mii il (le\t( iity 
then t o inte II iiiees mte lh_,ilit uid i\|)Ui>siee of an 
oliM com|>li\iuii, hut not diiktr than its]>miiiel 
III tin i(i() 11 iiiLi ot the woiiun lluu is not niuih 
fiiiimine dduu) hut on Looks hisT tisif tiny 
tumid tin Ml moll mode si iiieldieent in their beha- 
II MU till 1 ly I lilt is| iiid IS tiny h id nut iMtli 
th \ will ( \e d tioin ihi should is to the iiiklt s 
witii I (I t (I iiittid (I ill mult ot tlu s()ut l( lets 
1 I ll li\|ltit(/V n I ni ti u the tiidshm.'- 
in., d it V I II y o t L t init U|nni somi 

eyoni liy qiise is tin y wiii lishii Hiked foi 
loll t IS tlu (lilt Di III I with lid nyui)>hs, 

(Olid II tliivt disc V ltd 111 IK tonfusiun uul dis 
(Kss It tlu ^ t d Xileoii til III tlu St wointii e \- 
u d i| 11 on i|)|) lull i)u tlu lliiid eisit 

ho 11 e y ll 11 ^ It I d it ill tlu I III nil sly m i 

e 1 1 ly 1 I 1 w ll lu 1 lit t ) IK h isi th lit fa 
eoui 

I ll hi lull tlu 11 I Is I) > uid III i I lot on 
th t >)i ol tl h ll I’l I ll w nil ll is(Mi()|ud 
hull s(\ts I lilt tl 111 I with I mild oil iiul 
Mill ll thin ll dll I ill ^1 t nid i dot In Hit 
tiiesoitlu oil nun ii iokkiIwiiIi In^e fuiiow 
td hluk mills ^ 1 1 IK (ll d line md hiei i 
hmiihli t()|u oaiu ill wonuii wen in their 

tispudsof ll ill itliii sticks bones &c anti 

in u lets md inkl ts ll hone tdth shtlK, A.e 
( i|>tnti ( 00 ill lilt oh lie am ap|ic ii mi i ot 
ills 1 I Ol h di y (imp not oi (inptionon the skill, 
or 1 1 III s of my ii d t' ii sen wounds lu lied 
«0st I ipidlv Veiy (Id nun, without hni oi teeth 
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showed no sign* of decropitudc, and were full of Auitmlaiiii. 
cheerfulness and vivacity. They arc mild, gentle, 
and aiie'ctionatc towards each othci, but iirocious 
and implacable towuds their enemies, and it unloi< 
tiitiitely happdis that the little soiielies into winch 
they a|ipeut to be divided, arc in an almost pirpc* 
tiiilstite oi hostility, which mikts it necessary tor 
tin 111 to dwell ID h ip|iahs oi yillages, toitihed with 
111 binkmiiits, dit( his and pillisid'ies Iheygivi 
no ({iinlei, and le ist with aiipiunUii lish on the 
bodies (it their enennes which tiny cut up and bioil 
III hold, dug III the i irih, they suck out the bi uiih, 
iiid (lie ent (he skulls as tiophns ihey nude no 
lu itafnn m elidiuriiig human lie sh in piesencc of 
tin 1 n^lisli otfieiis, and their pi ovision biskets had 
giiiii illy the lu 111 or i hmb ol \ Ininnn subject. 

lilt oiiK quidru|ieds on tlie Islmds ate dogs, 
snnll md in;ly md lats the funner ot which they 
lit mil with tlu ir skins cut into strips they adorn 
then elotliiiig hut then piiiuipil food consists ot 
fish md (he biuised loots el fun. '1 luy cultivate, 
howiyei uid with gicit in ntncbs, sweet potatoes, 
eddi and gourds, dlplmted m legulirrowa anil 
Cook obsen 1 ( 1 , iie ii the villages, both privies and 
dunghills 1 heir houses h ivt aridgc*poIi to (he roof, 
which, With the sides, are built ot sticks and giass, 
and lined with bnk, they slee|> on the fh)ors cover* 
id w h sti iw and the lunnt ire consists of a ihest 
to hold then tools, elutlus ums md lealheis, pro* 

MSI n hi lets, md ^.miiiK to lu Id water whiili is 
thill 0 ilv heviii i, the Kiw /tilimlers hung 
mu I tlu viiy kw (unjile, (jvili/id ot suige, who 
lie 1 nun inr ol the me ms of into\u idon 

Hull doiihle c inoi oi whilt hoits ue idnnia- 
hly ennstuut <1 wifli (iI inks fioni (0 t()''<)fiit m 
len..th, md thin piows md stuns aic t stifully and 
cuiiuusly (livid md (nnmuntid, all ot wnieh is 
(leifornudhy ad/is md ixes ot iliaid bluk stone, 

(It giieii tile 01 (ule, and with ehisds ot liuiuan 
hoiu orji (III Ol th si niiteinis iKo ni then olleii* 
sivewiipins mull tlusi nn liniis louitii ii tiet 
long sliiij) It both ends of hndwood ni itlv env- 
ed md ih title ive ol j uli oi I) nii ihout i toot 
Ion,, Hun wai e nioes e iiiy fiom (lO to 70 nun 
cull tlu y 1 11(1 i \ i( t tinu with tlu ii (i iddles smg* 
iii„ i itli „le It oiiliiilioii and distuihd teatuiis, 
tin II sni,^ wn in > wluii lio md on my hostile 
r\( edition Hun w ir d nu i s iii eondui ted in the 
line fuiious ind i\ti n i,, mt styh , tlu only niusiial 
III tl milt lit it It i III hi > illdl oiu, IS i tiitoii sill II, 
vvliieli so mil hki i ( ow s hnin 

I il y )i lu, ll > I vei I t isti foi miiMi ind (he 
won III IK suit sui„ in i soft slow, nui nioiii iiful 
(uidiei, III tl in,., us( ot imituius Whin tlnir 

II ish iiiels III sluuinhUtli th y lut then lie,s nms, 
md facts with hoiii oi shnpshils mdfiw of tlu iii 

III It do not VM n SI us on thin liodii s as tistimoiii ils 
of their afliitiuii mil soiruw foi tiuir deeiieii 
file lids. 

The tiUivis of New /ealand exhilnt a sti mge 
mixture of iivili/ed indsiviet hfe It w is li i()ed 
ftum the st iti of thin eultivilid „ioimds il winch 
sevd ll liuiidred nris wen seen tli t |>reseutsof 
liogs lids, uul ( oultiv, would ll III luenniosta eept- 
ahie, md coiisidi rilili iimnliirs wi n lilt with them 
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Anrtralaita. on the first and second visiu of Captain Cook; but, 
excepting the cocks and hens, which had bred plen¬ 
tifully, and flew about wild in the woods, the others 
had been wantonly destroyed. In 1791. Vancouver 
touched at Dusky Bay, and remained there for some 
time, examining the buys and creeks in the neigh¬ 
bourhood ; but they did not see one human being. 
And, in 179*?, D'Entrecasteaux passed between the 
Three King’s Island, and Cape Maria Van Dieiiiun, 
but had no Aher coininunieutiun with the natives 
but in their canoes. Unlike in every respect to the 
Otalicitans, they have evidently a common origin; tli 
language not differing more than the language of the 
two Niw Zealand Islands from i-acb other. 'I'lie few 
notions they have of superior beings also accord with 
fliosc of Otalieite. (.See Coo 

\ missionary of the name of MarsJeii, from iiierelj' 
s(eing some New Zealanders in New South Wales, 
had the haidihood to aeeiise Captain Cook of having 
draw u “ a false pii. ture of the New Zealanders.” 1 le 
undoubtedly thought so, and uciit to the Islands with 
a view of eonvcrling the iiiili\es to Christianity. He 
soon, however, abandoned this “ noble race of men,’’ 
ns be culls them, being unable, by bis own account, 
“ to lay the first stone «onsoling himself for bis 
disappointment by the refieetiou that “ the pious Ls- 
lai files conid not build the walls of Jerusalem w'ith- 
out bolding the sword in one band and the trowel in 
the Ollier,” Captain Cook’s aecnr.icy is too well 
established to be shaken by sneh authority. The 
following horrible traieaction proves bow well be 
described the character of these eaiinibal-. In De¬ 
cember 1809, the ship IJoyd, from I’oit Jiu ksoii, was 
at Wang-arrooa, in tlie Hay of Islands, and admitted, 
without due caution, too large anumher of natives on 
board, when Uie crew were suddenly attacked, over¬ 
powered, and slaughtered. Captain Alexander Berry 
of the ship Edinburgh Castle, being on the coast, 
w'as soon alter apprised of this horrible event; and, 

S 'ocee’ding to the bay, found the leiuaiiis of the 
oyd, wliieli hud been burned by the savages. On 
landing, be discoveied that the massacre bad betn 
directed by Tippabee, the old eliief, wlio had been so 
much care’s-sed at Sydney. 'Ibe bones of the un¬ 
fortunate men lay scatt» red on the ground, where* 
their bodies bad been devoured by the savages. 
Sixteen were murdered and cut Hj) on the deck of 
tlie vessel; five others, w ho had tied fur safety upon 
the yards, were told by the old cannibal, that if they 
would come down their lives should l)c spared, which, 
after some hesitation, they consented to do. They 
were sent on shore; and in live minutes after, their 
dead bodies lay on the biacb. The only survivors 
which Captain Berry contrived to save, were a 
woman, two children, and a boy. Well might Cap¬ 
tain Berry conclude the narrative of bis horrid mur¬ 
der by an admonition, " Let no man trust a New 
Zealander.” 

To the eastward of New Zealand is an Island of 
considerable extent and well peopled, discovered by 
Mr Broughton in 179I| when on a voyage round the 
world with Vancouver. He cal leu it Chatham 
Island: the people and its productions the same us 
those of New Zealand. (See Vancouver’s Voj/.) 

It may be proper here to notice a recent discovery 


of a group of Islands directly south of the sou‘h Austratasli. 
cajie of Tavai Pocnammoo, one of the New Zealands, 
named LorAuckland's Group, by the discoverer, 

Mr Bristow, master of a South Sea Whaler, in grati- 
tude to the nobleman whose name they bear, for hav¬ 
ing, when a boy,'procured him admission into the 
school of Greenwich Hospital. This group, seven 
in number, were first seen on the 10th August 1806; 
and, on the 20t!i October 1807, Captain Bristow 
came to anchor with his ship, tlir Sarah, in a fine 
harbour on the largest Island, which lie called En- 
derby, and to the harbour he gave the quaint one of 
Sarah’s Bosom. They are situated in lat. .'O" -tO' 
south, and long. cast. Wood and water being 

plentiful, and easily procured, they are represented 
as holding out, in thi.s desolate and remote region, 
considerable advantages to the southern whale fish¬ 
ery. The climate, however, is unusually severe, and 
the weather tempestuous. In the middle of sum¬ 
mer (December), every day was attended with 
snow, sleet, or rain. Yet tin’s severity of climate 
appeared to make no unfavourable impression on the 
vegetable productions, as the woods were covered 
with verdure so early in the spring as October. Ht 
observed four kinds of timber trees, the principal of 
which was mangrove (qumry ?) growing to the heiglil 
of .*10 or 40 feet; but the trunks were so twisted and 
turned by the violent winds, that it was difficult to 
find a .straight piece of ten feit in length. There 
was no want of .sliriihhy and herbaceous plants; there 
were neither men nor quadrupeds of .any kind, 
hut seals, sea-elcphants, and sea-fowl, in great 
plenty. The woods abounded w itii a great variety 
of singing bird.s, with sweet melodious notes, and 
among them was a specivs of laik ; wild-ducks, se.ils, 
and snipes were plentiful, and he caught a Lind of 
rock-cod with the hook and line. 

To the southward of the groiqi, another small Island 
was diseovered in 1811, to which was yiven the name 
of CninphcH's Island; and to the south-west of them, 
MaL(|uarrie’s Islands, in latitude Sb'' south, and longi¬ 
tude !()()“ east. Several other Islands are scattered 
about those of New Zealand; Chatham Island to 
the ea*<tward of it, and a group ofsmaM ones near it, 

.seen hy the Cornwallis in 1807; Bounty Island to tlie 
south-east; and to the southward of the latter, a little 
Island, which, from its position with regard to Eng¬ 
land, has been’ named Anlinodes Island. (Bristow’s 
MS. Litter.) 

IX. Ill tween the par.allels of iSj.® and 50'’ south,and Koipiclcn’s 
longitude (>9''lies the h.arren and uninhabited*'‘*'’•* 

Land ofK< ••guelin; so named trom the French officer 
who first di'iovered it in 1772, and who, on a second 
visit in 177J, discoveitd some small Islands near it, 
but on neither occ.ision vvas able once to bung his 
ships to an anchor upon any part of the coast. Cap¬ 
tain Cook was more fortunate, lie had heard of 
Kerguelen’s discovery at the Cape of Good Hope,Discovciv. 
and wondered he should not have seen this land when 
he passed it so closely in 1770. In 1776, however, 
hcfell in with these Idands; and, as no account of Ker¬ 
guelen’s voyage had been made public, he gave new 
names to each Island. Speaking of the main Island— 

“ I should,” says Cook, ‘‘ from its sterility, with 
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landed in a boat, and lodged a piece of parchment iti 
a bottle, mto Chmtmat Harbor $ and collc^ round 
high rock « Bligh’a Ci^,” which had been n|»»ed by 
M de Kerguelen Uie ** Isle of Reade«vo^||;".,>aH 
though, says Cook, ** I know nothing that ean re&> 
dervoiM about it but fowls of the ait, for it m cer¬ 
tainly inaccessible to any other antmal.** Kerguelen 
thought he had discovered the Terra 4uttrMt$ 
cogntta, but Cook soon determined that it was of no' 
great extent, 

Ihc hills were but of a moderate height, and yet^ 
in the middle of summer, were covered with snour; 
not a shrub was found on tlus Island, not mote than 

17 or ly different plants, one half of which were either 
mosses or grasses, the chief vcrtlure was ocpa^umed 
by one plant not unlike a saxifrage, spreading in tufrs, 
and foiiuing a surface of a prhtty extensive texture, 
01 tr a kind of bog or rotten turf, the highest plant 
resembled a small cabbage, when shot into seed, and 
was about two feet high No land animals were tnet 
w ith, but great plenty of the ursine iteal (Phoca urttna)> 
Penguins were very abundant, as were also diags, 
cormorants, albatrosses, gulls, ducks, petterels, and 
sea swallows A few fish of tbe sire of a haddock 
were taken with tlie line, and the onlysboll-hsh were 
1 lew limpets and muscles 

llu steep chifb towards tbe sea are rent from the 
top downwards, but whether by rams, frost, orearth- 
qu ikts, could nut be deterimned, the productions of 
the hilU were composed cliiefl} of a dark blue and 
prctt> haid stone, mteimixed with small particles of 
f^liinmcr ot quart?, liunps of colouicd sandstone, and 
of stmitransparc nt quaitz, are also common, nothing 
apniaicd like in ore, or metal of any kind. (Cook s 
2 hull Ioyage, Vol, 1) 

\ TIhrl sniall uninhabited Islands are interesting 
onl) in 1 giolugicol point of view. Situated in the 
midst of the great Indian Ocean, at the distance of 
i .000 miles from the nearest land, and removed but 

18 or 20 miles from each other, they ha.ye no Com¬ 
mon point of resemblance the one being the pro¬ 
duct of a volcanic eruption, scarcely yet cooted, wiiJi 
a few mosses and grasses on its surface, rae other 
composed of horizontal and parallel strata of to^, co- 
\eitd with frutescent plants, an appearance which 
led the Boientihc gentlemen in D Entrecasteaux's ex¬ 
pedition to conclude, that an organization so legular 
could not pioeeed from a volcanic origin. A French 
seal-catcher, from the neigiibourmg island,bad set fire 
to the shrubbery, which eontmued to bum when tbe 
navigators passed the Island, and imagining dial 
they saw pits of smoke issuing from die crevices be¬ 
tween the strata, some of them were disposed to con¬ 
sider this circumstance as mfollfele indications of 
subtenanean fire. Perron, the sed-eotcher above 
mentioned, with the gentlemen of Lord Macartney's 
embassy, who explored the southernmost Island, Am¬ 
sterdam, says that the shores of St PauPs abounded 
w Ith pumice stone, but the presence of this light 
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issue; ana eyffliwijMce 18 nut a tEeii|(HraDlt nmiiObt 
anif a otoilse «f bqBii^ water. In 

^ many iih di«r''o<we df which 

^thewafet sea-watdr » tepid 

from the hotaprmgif htdbWs and mtinbers of tbm 
sprh^are'fbnudontitfif!h{ik|idih^wthelbig^ water 
mark, bf VariQHAi toiUpt^ltbf^ frmn}f)0* to dm boding 
point. One eoptoue i^|uW> b^tdybeate, 

issues,. ji*cd|»ot!|b stream, mto the entter^ uo ^ 

a fevirf mdf dm lowest state tf the tiw. triose “ 
*prmp cannob pomibly descend from dm aunfmit of 
dm j^aifd, dm bij^ast parts of whidh are the edges 
of tbe crid^, 6 OQ feet, and ttie whole area of 
the Isimid Is n^idbro thab eight square nules. a sor- 
fece totally imldlqUate tb eweet and condense the 
clouds, sb dk to jaroddew theie permotfent wrings. 

Why ipme modenu geo)o|^, and amcmg them 
M. 00 Humbolcl((, sfiould doubt of sea-water bn^g 
converted into st^im^'aiid uudeigoing the process of 
distdlation by subterranean fee, we are at a toss to 
know, or m Wjhai othei manner di^ would accontot 
for si»di larg^ and permanent streams of fresh Watei, 
so situated as those are of Amsterdam island. 

Anodier aidgulatity which this Island presents, i$ 
m Its mosses and grasses, which are all Eurqiean t 
to those may be added die Sonchui pleraceat or sow 
thisdet and tbe /ijamn j^efrottienum, ot parsl^, and 
the common Lyct^isidiavi, or dub-moss, which grows 
luxuYiandy on the bleak headis of North iBntaui, 
seems to thnve equally well oh the boggy sod of 
Aiftstcrdam, heated, at the depdt of a foot mhnr the 
surface, tb the tempemture Of ISS* of Fahrenhett'S 
scale. 

The crater ffeonnds tndi an axcelleat perch, of a 
reddiob coIOur, which is easily caught with the hook, 
and may be dropped at once into one of die hot 
springs on the margin, and boHed alive, and so caught 
and dressed, we ore told, it affords an excellent re¬ 
past. The bar spltoss die mouth Of the mrater is re¬ 
presented as one mosss of eray-fish; and m the sea, 
outside the bar, are vast nnil^des of whales, gram- 
pussen, pOtootses, seals, and sea liOns, so as to he 
dangerous for boats to pass. It was the same in 
Vlaming's dme, who “ found the sea so full of seals 
and sea lions, that they were obliged to kiU diem to 
get a passage direugh; when diey steered from die 
shore, there was also an astonishing number efffish.’* 

a 

XI. From the volcanic Island of Amsterdam, we rramcKnis 
must now take a glance of those innumcmblc low heeA and 
Idaodf and leefe or rocks which are scatteied over the 
gteatm' part of the Australasian Sea, to the eastward 
and northward of New Holland, and which aie pro- Uit AHsira 
duoed by a different operation of nature to thatiasunSsi 
which lift^ up Amsterdiun—less violent, indeed, and 
0 
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Anstralafiia with leu edat than the iatteri jhul equally, if uot (tailed more than 500 milea, before a passage could Australaiia 
R more 6nuly> established on the aolid foundations of be found through them out to sea." Cfqitam Flin> J 

"* , the deep abyss. A volcanic Island not unfrequeiitly ders paid some attention to the structure of these 

breaks down its supporters, and sinks back into the reefs, on one of which he suffered shipwreck. 

cavity out of which it was hurled, as was recently Having landed on one of tlichc new creations, he 

the ease with the Sabrina Island, near St Michael’s; says, We had wheat sheaves, niushrooiits, stag’s 

but the Island of coral, created by slow and iniper- horns, cabbage leaves, and a variety of other fot ms, * 

ceptiblo degrees, hardens with time, and becomes glowing under water, witli vivid tints of every sh-idc 

one solid mass from the summit to the base. betwixt green, purple, brown, and white." “ It 

VVe know very little, as yet, of tlic nature of the seems to me," lie adds, “ that when the aninmleulos, 
marine polypi that construct these wondcrflil fabrics, which form the coral at the bottom of the ucoan, 
but we cannot be blind to the effects of their onera* ^ease to live, their structures adhere to each other, 
tions. Throughout the whole range of the Poly- *Dy virtue either of the glutinous remains within, oi 
nesian and Australasian Islands, there is scarcely a of some property in salt-w atcr; and the intorsticos 
league of sea unoccupied by a coral reef or a coral being gradually filied up w’ith sand and bi okeii pict e* 

Island; the former springing up to the surface of the of coral washed by the sea, which also adlicie, .. 
water perpendicularly from the fathomless bottom, mass of rock is at length formed. J'utme racis of 
deeper than did ever plummet sound," and the these animalcules erect their habitations u))oti tin 
latter in various stages, from the low and naked rising bunk, and die in their turn, to incrc,ise, Inir 
rock, with the water rippling over it, to an unintcr- principally to elevate this monument of their wonih r- 
rupted forest of tall trees. “ I have seen," says iul labours.” He says, tiiat they not only woik p^r- 
Dalrymplc, in his Inquiry into the Formation of pendicularly, but that this burner wall is the highest 
Jslandt, “ the coral banks in all their stages; some part, and generally exposed to the open sea, and that 
in deep water; others with a few rocks appearing the infant colonies find shelter within it. A bank i> 
above the surface; some just formed into Islands, thus gradually formed, which is not long in being 
without the least appe.arance of vegetation; others visitea by sea-birds; salt-plants take root upon it, 
with a few weeds on the highest part; and lastly, and a soil begins to be formed; a cocoa-nut, or the 
such as are covered witii large timber, with a bottom- drupe of a pandanus, is thrown on shore; huul-birds 
less sea, at a pistol-shot distance." In fact, as soon visit it, and deposit the seeds of shrubs aniitiec.s; 
as the edge of the reef is high enough to lay hold of every high tide and gale of wind add something to 
the floating sea-wreck, or for a bird to perch upon, the bank; the form of an Island is gradually assumed; 
the Island may be said to commence. Tlie dung of and last of all comes man to take possession, 
birds, feathers, wreck of all kinds, cocoa-nuts floating If we should imagine one of these immense coral 
with the young plant out of the shell, are the first reefs to be lifted up by a submarine volcano, and 
rudiments of the new Island. With Islands thus form- converted into an insular or continental ridge of hula, 
ed, and others in the several stages of their progres- such a ridge would exhibit most of the phenomena 
sive creation, Torres’ Strait is nearly choked up; that are met with in hilla of limestone, 
and Captain IHinders mentions one Island In it cover- It is worthy of remark, that, in this great diiision 
ed with the Camarina, and a variety of other trees oftheglobc,fullycqualincxtenttothatoi Europe,thcie 
and shrubs which give food to paroquets, pi- is no quadruped larger than the kangaroo; that then 
gcons, and other birds, to whose ancestors, it is pro- is none of a ferocious character, and, in ninny of the 
bable, the Island was originally indebted for this ve- Islands, none of any description. Man only in Au«. 
gelation. Thu time will come^it may be ten thou- tralasia is an animal of prey; and more ferocious 
sand orten millions of years, but come it must,—^when than the lynx, the leopard, or the hyena, he devours 
New Holland, and New Guinea, and all tlic little hU own species, in countries too where nature ha*, done 
groups of islets and reefs to the north and north- every thing for his comfort and subsistence ; the con- 
west of them, will either be united into one great con- sequence is, that population is so much checked and 
tinent, or be separated only with deep channels, in thwarted, that the number of all tlic natives that 
which the strength and velocity of the tide may ob- have been seen ou the coasts of%ll the Islands, from 
struct the silent and unobserved agency of these in- the first discovery to the presimt time, would not in 
significant but most efficacious labourers. the aggregate amount ter 30,000 souls. I'he only 

A barrier reef of coral runs along the wliolc of the hope of improvement must depend on the futuil* 
eastern coast of New Holland, “ among w-hich,’’ says colonisation of these healthful and fertile regions oi' 

Captain Flinders, we sought fourteen days, and the globe by some European power. (i.) 


AUSTRIA. 

Jn strict geographical langimge, Austria is the name kingdoms of Hungary and Bohemia, along with the 
of only a large province in the south-east of Ger- provinces of Moravia, Carinthia, Styria. Tyrol, 
many, but it is commonly used to denote the great Transylvania, Galicia, Lombardy, Venice, and Dal- 
cinpire, composed of the province in question, the matia. This state has, of late years, undergone fre- 
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have been matenally increasetl^in 1796, by the sc 
‘ . quisition of Galicia and other parte of Poland, had 

> ' not titc cession of the Netherkoda and Lombardy 

nindc a deduction, which kept it at nearly its 
oriqinol amount. The diminution, m fact, would 
have bt< n considerable, hail not the French tempt¬ 
ed Austria to a separate peace in 1797, by seir- 
ing and transferring to her the territory of one of 
the oldest states m Europe.—the Republic of Ve¬ 
nice. In the next war, the splendid successes of the 
< ampaign of 1799 promised to give bock to 

Auatna a portion of her lost territory, but the with- 
•druning of Russia from the coalition, and the fatal 
days of Marengo and Hohenlinden, led, in 1801, to 
a treaty which occasioned a furtlier reduction of the 
imperial frontier. The third war, tiiat of 1805, was 
equally short and disastrous, leading, after the over- 
thioH’s at UIra and Austerlitz, to the purchase of 
peace hv the surrentlci of the Venetian territory, 
Tyrol, and othci piovinecs, containing in all a popu¬ 
lation of nearly J,000,000. 

In 1809, the resistance of Spain prompted Austria 
mice riorc to try her fortune m the field. Her army 
was imiac Ioi’s, and a laipe proportion ol the rrencii 
Imec was in the Peninsula; but Prussia remained 
neutiah and Russia took part, to a ceitiun extent, 
against \iistiia. These (ircuiiistances enabled Bo¬ 
naparte £ t the heail of a mixed force of French and 
(leimans (of the Conft delation of the Rliine), to ac- 
quiie a superiority in the field, and to enter Vienna 
a second time as a conqueror. This success was 
chc'queied, indeed, by a sanguinary defeat at Aspern; 
but the victory of Wagram reinstated him in his su- 
perioiity, and the advance of a Russian force left the 
hinpeioi Francis no other idternative than peace. A 
triaty was concluded on terms less humiluiting than 
wss anucipated, tlie cause of which was unknown 
at the time, but was soon found to be a conse- 
quenee ofFtancis consenting to give his daughter in 
tnarriagc to his conqueror. 

By the peace of 1809, the Austrian empire was 
I educed to a population of 20,000,000. The dimi¬ 
nution of her powtr was still greater from the ces¬ 
sion oi her irontier line; and France might, for a con- 
sidciable time, have overawed and controlled her, 
had not the extravagant march to Moscow deprived 
Bonaparte, in a few weeks, of that mighty army 
which iqipeared to ensure the Mibjection of Uie 
Continent. The subsequent successes of the allies 
led, as IS well known, to the restoration of Austria 
in more than her formci splendour. 

We shall now proceed to give some account of the 
present state of this empire under the following heads: 
Population—Climate and physical aiqiect—Educa¬ 
tion, Arts and Sciences—Nation^ Cltaracter-^Reli- 
gion—Government and Laws—Anny.~.Finances.— 
Agriculture^—Mines and Manufactures. 

Population. 1 . Thetieaty,oraetoiCongre3satVienna,inl815, 
and the subsequent treaty of Para in the same year, 


Moravia 
Austeian Silesia 
Lower Austria 
Upper Austria 

Salzburg and Berchtol^den 
Styria - • 

Carinthia , . . 

Carniola 

Kiuli and Trieste 

Gaitcia - • ^ 

Bukowino 

Huni^y . - - 

Transylvania 

Sclavonia 

Croatia 

Venetian States 
Istria 
Dalmatia 
Tyrol 

Lombardy, and other acquisitions ) 
in Italy j 

Total 


1,8*0,000 
i500,000 
1,050,000 
€50,000 
*00,000 
800,000 
*80,000 
4*0,000 
10fi,000 
4,850,000 
950,000 
7,400,000 
1 ) 600,000 
500,000 
550,000 
1,65(^000 
100,000 
800,000 
650,000 

9,000,000 

37,9*6,000 


Yet this empire, so populous and fertile, wonts, in 
a high degree, that consonance of nationsd manners, 
and that congeniolit;^ of national feeling, which are 
so essential to ease in governing, and have so long 
formed the strength of France and Britain. Hun¬ 
gary and Bobtenia, which form so large a pordm of 
the imperial dominion^ have little emneetion or 
conformity with each otiier, and still less with the 
remote province*, of Galicia 5r Lombardy- Add to 
this, that the Austrian cabinet, while infisrtov to none 
in diplomatic finesse, has frequently acted with a Mmd 
adherence to old prejudices, which we riiould little 
expect in a £ur^[>^ state in the dghteenth.or lune- 
teenth century. Frederick II. who had such bitter 
contests wiUi the Austrians, both in the field and ca¬ 
binet, declares that, in the former, they wm« uncon¬ 
scious of the value of good generals, while in nego- 
ciation they were perfectly untractahk, so long as 
the aspect of afiaim justified, in any degree, their 
exorbitant demands. What better opmlon wme we 
at liberty to form in the jpreseat age, when we saw 
their army entrusted to a Mack, and preparations of 
defence melayed until the Frendi were tnarching on 
Vienna! Tne grand source of future aggrandise- 
ment to Austria is to be sought, not in Im aequisi- 
tion of additional territory, but in Uie in^revement 
and consolidation of her present dominions. This 
doctrine, applicable to all countries to an extent sel¬ 
dom appremnded by their rulen, is of the most ur¬ 
gent importance to a state, whose deficient instruc¬ 
tion, binguid intercourse, dfilforence of language, and 
blmd attachment to hereditary usages, all concur to 
keep so many fellow-subjects in a state of ahenation 
from each oUier. 

It has become customary, particularly of late, to 
consMer Rusria as superior in resources to Austria, 
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an opinion Mhctloned, among othff ftuthodties, br an 
expression ]Lord Grey, in one Of tbe Abates which 
regarded tho conduct of our minbtrjr of 1806-7, in re¬ 
spect to foreign aH’airs. On considering, however, the 
rigour of the Itussian climate, the barrenness of a great 
proportion of Uic soil, the inconvenience of vast dis¬ 
tances, and the general barbarism of the people, we 
are disposed to withhold our assent 6'am this opi¬ 
nion, and to look witlt more confidence to the pro¬ 
bable augmentation of the population and power of 
Austria. Tlic following tablu will convey an idea 
of the relative density of the population of her dif- 
feient provinces: 


tnliabitants 
pei sqiMie laiagnr. 

867 

847 

- 766 
748 

7a2 
657 
554 
504 
495 
470 
453 
410 


Rolteniia 
Austrian Silesia 
Lower Austria 
Moravia * » 

Galicia 
Croatia 
Upper Austria 
Styria 
Hungary 

Military frontiers of Sclavonia 
Carintliia 
Sclavonia 

Transylvania, andits military frontiers 137 
Military frontiers of Croatia 390 

Bukowine - - 318 

Military frontiers of Hungary <295 

It is remarkable, that Lower Austria, though high¬ 
ly fertile, is not so well peopled ns the manufac¬ 
turing countries of Bohemia and Silesia. It is still 
more remarkable, that the mountainous tracts of the 
latter are found to contain a denser population tlian 
the rich plains of Hungary. The average of the 
whole empire is .>79 inhabit.inls to the square league, 
a proportion hardly more than the half of that of 
France and England. Can there be a more striking 
proof of the impro\ cable powers of the empire, when 
we consider that, of tlie countri''s just mentioned, 
the latter is, in point of soil and climate, inferior, 
and the former by no means superior to Austria i 
No country, with the exception of Russia, com¬ 
prises such a diversity of distinct tribes or races as 
the Austrian empire. The German part of the po¬ 
pulation docs not extend in considerable numbers 
beyond the provinces of Upper and Lower Austria, 
a portion of .Moravia, and particular parts of Stjria 
end Carinthid. Bohemia, although surrounded by a 
Gennan population, contains many districts inliabit- 
•d only by its aboriginal tribes; white, in Hungary 
and Austrian Poland, individuals of German extrac¬ 
tion are very thinly scattered. The most numerous 
of the varied races of this empire is the Sclavonian, 
a generic name now in a great measure lost in the 
subdivisions of Croats, Ritscians, Carniolians, Bus- 
niacs, &c. The Kascians, or Illyrians, are descend¬ 
ants of the ancient inhabitants of the vast tr.iLt 
known to the ancients by the name of Scythia. Tlie 
fate of war has placed them alternatelj under the Tu.'k- 
ish .ind Austrian dominion; their language is aduileet 
of Sclavonian mixed with the Ulyrian. Some of their 


tribes lead a putoral life, and foDow (he habits of Arsiria. 
plunder natural to wanderers; wbUe others arc 8ta-'*^^V’^ 
tionary, and have made some progress in the ruder 
kinds of manufactures. Jew.s are scattered in various 
directions throughout the Austrian dominions, parti- , 

cularly in Bohemia. Moravia, and Galicia. Without , 
being numerous, they find means, especially in Gali¬ 
cia, to transact roost of the mercauliie afiairs of the 
country. 

Hungary, the most extensive and most fertile of 
the great divisions of the Auslrian Enipirt, is pci- 
haps the most backward in point of ii\ilir.triun and 
knowledge. Many a rich tract, capable ot support¬ 
ing a crowded population, is here allowtd to remain 
in pasture, in consequence, partly of the ignorance 
of the cultivators, and partly of that most .ibsurd 
law which deprives the peasant of the right of hold¬ 
ing landed property. The extent of tlic evil is most 
sensibly felt throughout Lower Hungary, the inha¬ 
bitants of the northern part of the kingdom being 
accustomed to greater exertion, and being I've!! 
known to possess occ.isionally little properties of 
their own. Another cause of the ignorance and 
baeWard state of Hungary, is the ditterente in 
point of language, manners, and religion, of \arioiw 
portions of its population. These lia\c settled in it 
at dittbrent times, and from difierent cause"-, without 
becoming blended with each other iii the niuntier 
that takes place in an induotrious .uid populous e oni- 
munity. The majority of the Himgarian tribes are* 
of Sclavonian descent, but they are nuxi'dwith.i 
variety of other nations, such as Aimeniaus, .lews. 
tVlaccdonians, and followers of the Greek church. 

Tlic few Germans settled in Ilungarv .ire origin.vlly 
from the south of the empire, paitieulailj .Suabia 
and Bavaria. 

Bohemia reckons above three millions of inhabit¬ 
ants, the chief part differing, both in language and 
in national feeling, from their (uim.m neighbouis. 

They have even a decided avirsiou to tin* latter, 
and confine their national predilection to the ilmi- 
garians, who are said, in return, toestei m them moie 
highly than their otlicr fellow-subject*. The powir 
of the Sovereign is mucli greater in Bohcmi.i tlian in 
Hungary, for it comprises the legislative as well as 
the executive department. Notwithstanding this 
strange anomaly, Bohemia is tlie least baekw'atd of 
the .Austrian province’s, whether we look to educa¬ 
tion or the labours of productive industry. Tlie effi¬ 
cacy of regular habits, and of -i compact pojmlation, 
in bringing nid to the executive power, is -itrikingly 
exemplifii d in tlic number of soldiers raisi d in Bo¬ 
hemia,—a number almost equal to that w'bich is sup¬ 
plied by the far more extensive territory’ of Hui.gai-y’. 

2. The difference of elevation of soil cause'- av '4reatriiin.»te and 
a difference of temperature in the Austrian empire P*'jmc.UA». 
as in any country in Europe. At Vicuna, situateP®®*’ 
less than 400 feet above tliu level of the sea, the 
medium of annual heat is about 51° of Fahrenheit; 
at Gratz, a degree farther to the south, tlie medium 
is only 49°, the elevation being nearly 700 feet. 

Again, on the eastern frontier, Baltzburg, situate 
in the vicinity of an Alpine range, has an average 
temperature of only 47", while at Prague, two de¬ 
grees farther north, it is 48°. 



healthy, were it not for the frequen* bretzea, whidh 
clear the air of unwholesome eiwlatioiis. 

'Flic Austrian dominions may be divided, in point 
of climate, into three regions, of which tlie southern 
compiiocs the provinces a(\|oining to Italy, with a 
part ot Croatia, and extends from N. lat. 42** to 4f^“. 
Wc here find the olive, tin* myrtle, the vine, the fig- 
tree, and even the pomegranate. The depth of win- 
tei may be compared to the month of iVIarch in a 
northern climate. The middle range extends from 
the 4b‘th to the 49tii of north latitude, comprising 
Austria, properly so called, a great part of Hungary, 
and a portion of Moravia and Bohemia. The olive 
is no longer found to grow in tins latitude, but vines 
and maize tlirivc m lavourable situations. Winter 
lasts between three and four nioutin., the spting is 
mild, though rainy; the summer warm but variable; 
the air is in general healthy, except in the neigh¬ 
bourhood of tlie marshes of Hungary, which are 
proveibislly fatal to German settleis. The northern 
region comprises (idlicia, a part of Hungary, a 
gieat proportion of Bohemia and Moravia, with the 
whole ol .Viistiian Silesia. Winter is here severe, 


natural coBebtiob of wider in valleys ^nt up m all 
directions; a description, however, which does not ap» 
ply to the lakes in the level fart of Hungai^. Those 
are more prop^ly marslics, and form, os m modem 
Greece, a stnaing indication of neglected agnctii- 
ture. Large tracts are in this manner lost to every 
useful purpose along the banks of the Danube, the 
Drave, the Save, aitd other rivers of less magni¬ 
tude. 

Hungary may be called a vast plain of sandy soil, 
marked in certain districts by the highest fertility, in 
others by absolute barrenness, Galicia is iess level 
than Hungary, but may likewise be called, in gc- 
norat language, a sandy plain of great extent. 
Moravia is marked by more prominent features; 
and while its soil presents, on the sontiiern slope 
of itb hills, the fertility of Lower Austria,—the 
northern side is foum! too cold for the cuitiva* 
tion of the grape. Tlie inhabitants are active, and 
at a farther distance from primitive simplicity than 
the majority of their fellow-subjects. Ilut the gar¬ 
den of Austria, and indeed of Germany, is the gi eat 
valley, extending on either side of the Danube, to a 


and lasts fully five montlis; vines and maize are no considerable way above Vienna. Unfortunately, th« 
longer to be met with, and even wheat requires a riches of nature have not as yet been adequately im- 
clioiie of situation ; but the summer heats, p,irtiru- proved in this region; the peasantry, though posscs- 
laily in the valleys, are greater than we are accus- sed of tlic greatest honesty and sincerity, being dt- 
tonied to in Britain. void of intelligence or activity. These good and bad 

If we cast our eyes on a map of tlio imperial do- qualities are not confined to the country; they form 
minions, as, with the exception of the Polish part, the groundw'ork of the character of tlie inhabitants of 
they stood btfoic the late annexations, we see them the capital, although necessarily modified by the ha- 
sni.oimdid by a chain of moiintains in almost bits produced by permanent asserabiages in one spot, 
tviii iliutiion. Iliingaiy is covered by the Cai- The Austrian territoiy is traversed by a number 
]) itiii 111 I iMLi which extonils all the wajy to .Silesia, of rivers, of which by far the most interesting is the 
and Is (\ II loiiiKcted with the great circular bar- Danube. It receives about 40 rivers from north and 
)Ki of lliliimia. To the eastward lies an elevated south, before entering the imperial dominions, and 
tcmtoiy, 111 the dnection of Bavaiia, while, in the about 100 more flow into it before it falls into the 

south, the lino of disci imination from Italy and Illy- Euxine, after a course of nearly 1 yoo miles Its bed 

I mm is diawn with still more maiked features. The becomes perceptibly widened by the influx of the 
highest mountains belong to the southern range , Ens, at some distance above Vienna; and its subse- 
thosc of the north seldom exceeding two oi three quent breadth, though very various, may be said, in a 
thousand feet, while those of the south frequently general way, to be of one, two, or three miles. It is 
appioachto four thousand. In the interior of the boidercd throughout almost its whole course in the 
empire, and particulaily in Hungary, there are Austrian territory by ridges of mountains, the distance 
levels of great extent, and the average height of of which from the water is generally greater on the 
mans of the hills may bo put down at only six or right than on the left bank. It is of sufficient depth 
eight hundred feet. Strictly speaking, the whole of the to bear shipping throughout the whole Austrian do- 
luuuntaiiis along tlie soutliern p.irt of the Austrian inimons, and to admit, in Hungary, of vessels of con- 

dominions, and even those on the north, belong to sidernble size. But, unfortunately, thw noble stream 

one great laiige, extending, under a variety of modi- is not fittqd for easy navigation; its banks are of- 

fications andyiatms, .ill the way from the ^ilps to ten steep and rocky, its current rapid, and us bed cn- 

Kussia. The latitude being temperate, or rather cumbered with shoals. The height of the banks and 

warm, these varieties of' elevation present a striking tlie frequent windings prevent the use of sails to the 

difference in vegetable produce; the lower part extent practised on the Rhine and the Vistula. It is 

being covered with vines, or rich crops of com, necessary, therefore, to tow almost all the way, and 
while the ad|acent elevation exhibits a picture of the boats, as well ns the track along the banks, are 
Norwegian stciility. Some provinces abound widi as yet in a very rude state. A similar negligence 
picturesque views, and remind the traveller of tlie prevails in regard to Canals, in which the Austiians 
magnificent scenery of Switzerland. Styna, in p.ur- have hidierto made very little progrts-.. 
tictilar, has Its glaciers nnd perpetual snows, its The Austrian rivers and in particulai the Danube, 
lumbling cascades, its tiemendous hvalanchcs, and teem with myriads of fish. The same is true of the 
its gieen pasturages, m the region of mist. various lakes scattered iii difl'crcnt parts of the coun- 
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AiutiiA. try. Some of sAlmon to the Xtoltohe ft)*e of >o 
' rich a fi&TOUt 88 to enter regekirly toto the list of 
pri’sents made by tho princes reriwg in toe neigh¬ 
bourhood of its banks to th^r respective superiors. 
An attempt was lately tn|de to convey some of this 
choice breed to iho Rhine, by putting them into 
boats of such a construction as to admit the in¬ 
gress* of the water. 'J'he plan was to tow these bouts 
up the Danube, as far as Ulm, and afterwards to 
reach the Neckar by means of some of the lesser 
rivers. It fiiiled, however, and the undertakers had 


hi^ilfrto beeii little cultivated at '\nmia; natural his* Avstiik. 
toty wore. ^ ^ 

Vienua has likewise an Oriental Society, a Veteri¬ 
nary School, and some Institutions for teaching the r 
Rno Arts. Theso, however, are all, except the me- v ^ 
dical, inferior to correspondent establishments to the < 
north of Germany. Another subject of regret is, 
that a youth, after making a certain progress at 
school or college, finds little means of farther ad- 
vimcemcDt from instructive society at Vienna. A 
thirst for information is little felt among a people oe- 


Ediirativr, 
Arts Hnil 
Scieacrs. 


the mortification tb sec most of the fish perish by the cupied only n ith the tranquil enjoj ment of the good 
way, in eoosequence, pcrh.<ips, of the smallness or things of this life; a people uiiambitioux. uninquisi- 
impropei construction of the boats. tire, and disposed to go over the same traet as then 

:t.'ihercexi‘<ts,inpointofeducatiun,aiemaikablo fathers and forefathers. It is in scenes of agitation 
difference between the North and South of Ger- tliat the faculties are called forth ; they become dor* 
many. Hiis difforence is owing to the operation of mant in a state of general and continued acquies- 
political and moral causes-^-sucm as the difference of cenee. The only feeling likely to stimulate minds 
the form of government; the greater number of free of this heavy texture is the desire of acquiring pro¬ 
towns in the north, and of public establishments; and, pcrly; and, in fact, trade of one kind or other forms 
above all, to the predominance of Protestantism, the chief sphere of individual activity throughout 
It has lorg been a point of fashion and competition toe south of Germany. Surh is the true tauH'of 
among the petty pnnccs in the central and northern that literary ap.itliy ascribed b) some foreigneic to 
parts of Germany, to patronise literature. \ homme Uic restraints imposed by government on the pi i s.,;— 
de lethes is there, as in France, a personage of consi- restraints of no great severity, and certainlj not in- 
derable importance. Attempts have indeed been tended to chock the progress of imful inquiry, 

made, during the last and piescnl age, by Joseph II. Still Austria is not wholly devoid of names oi i mi 
andthcIateSorereiguof Bavaria, to improve the uni- nonce in literature. Frederick Schlegtl i- will 
versitios, and to found academies m their respective known by his publications on the languagi ami pin- 
territories. The Academy of Munich, inconsequence losophy of India, and his brothei William, by his 
of the patronage of toe latter, now occupies a promi- translation of Shakespeare, and by las sdnurable 
nent rank among literary bodies; and in Vienna, con- works on dramatic criticism. To these jie to be 
fliderable proj^ess has been made in the method of added the names of a few poets, and of a greatc‘r 
teaching Medicine, Surgery, and Botany. Butinother number of geographical and statistical writers. 11am- 
respecU, whether we look to schools or universities, mer, the founder of the Oriental Soenty .it Vienna, 
the state of instruction to Austria is veiy imperfect, has published a translation of a IVisntn poini of 
The innovations of Joseph were too abrupt to last; some extent, and, like Wicland, li.is l.ilmuied to 
they have all disappeared except his primary schools, transpose into the German language (he oiiiaintnis 
The hereditary states alone possess the means of to- of the figurative style of the East. l.t\moiugy is a 
Icrable education, the great provinces of Galicia study suited to the laborious habits ot tiu (leimans, 
and Hungary being in a manner deprived of them, and on this, as on many other subjects, tluy Ii.ive 
Still toere exists throughout this empire a patient given us, if not finished works, the nmteiials at least 
and pains-taking industry, which wilt eventually prove of valuable compositions. With the application oi a 
highly favourable to the dissemination of useful better method, and with rigid compression, a variety 
knowledge. A stranger, on entering a German of useful treatises might he extracted from the la- 
school, is struck w>ith the arrangement, the gravity hours of the German literati, 
and the silence that prevail throughout. Several Prague has a university of high antiquity, hut of 
towns to Austria have Gymnasia or Academics some- little uputationat the present day. The Gathohj 
what similar to the Lycecs in France,—calculated clergy arc generally educated in humbler scniiiuiies 
for teaching, not so much tlie classics as toe intro- than univcisities. Without much pretension to 
ductory part of Mathematics, Medicine, or Law. literature, they bear tiie character of conscitntious 
In toe Academy of Medicine and Surgery at attention to their pastoral chatge, in paititular the 
Vienna, the buildings arc spacious, the professors country curates. Oratory forms no purl ol tlieir 
numerous, and well quaiihed. The access to great studies, a Gcimun congregation meejis, not tor the 
Hospitals, to collections of Natural History, and to purpose of being gratified by a pathetic addicss, 
an extensive Botanical Garden, are all important fa- but of fulfilling, stfoerly and tranquilly, a religious 
cilities appended to this seminary. In fact, Vienna duty. Sermons m this country consist, accordingly, 
has held a distinguished rauk in medicine since the of little else than plain moral ’cssons, deducra 
days of Van Swieten, toe opportunity of practical from the Sacred Writings; and the reputation of a 
observation afforded bv a large city, and the liberality pastor rests chiefly on bis attention to the sick, and 
of the public establisnraents, rendering this capit^ toe performance of private and unostentatious duties, 
the resort of medical students from distant provinces; Several establishmento have been formed of late 

exactly as Gottingen is the point of attraction for mural years in Austria for toe education of oiBcers. The 
and natural philosophy. Chemistry, however, has principal is toe Military Academy of Wicnerisch, 
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-ubtadt, in tbft neigbbourb^ Vlenmn, where" «r .rtwriegc, them H » 

e teachers are geneidly Engineer officorsi die* ^(Wght to atioet ijH France. It} do* 

led by wounds or otlierwise from service. The me«wc liifr, tkty oot a t»<aleitt'4|uid attentive part; 
ipiK con^-ist of young officcTs> itr of youths of gen* fixing the ptedUection of thefr hoifiiaods, not, indeed. 
ul t.midics, preparing for the#erVice, There are by the atlractioitt of contersation, but by a mild and 



o otliir military stminaries iit tlie capital, and 
.inc MiialliT cvtablislmienu in the provincial towns. 
As to tiavelling tor the purpose of information, 
10 Austrians have in general much less inclination 
Kin tlio I'liglibh, or their German bretliren in the 
(Util. Some e\amp!cs, however, there are of men 
i>l scicnte repairing to distant regions, such as M. 
.Tati]uiu and Molis who went to America in quest of 
plants unknown in Kurope. Schultes, Gebhast, 
Mebztr, and liicmcr, liavo also found means to len* 
dtr their travels iiisti unient<ii to the* diffusion of 
know h dgo. 

Ill mcclumcal inventions the .iiivtuans have mode 
that progiess which may naturallj be expected from 
a people, wlio, with a deal of patience and perseve¬ 
rance, aic mil m possession of the advantages of im¬ 
proved inachmtr}. 'llie result of their discoveries 
IS, tlierefore, rather the gratification of .a fancy, than 
that practical application to a productive pm pose, 
which tends so greatly to cheapen labour in Btitain. 
One German artist frames a machine to perform the 
functions of a chess player; another makes a head 
capable of an imitation of the human \oice, while a 
third combines in a jMiuharvionKon the most varied 
sounds of music. That instrument may, in fact, be 
called a concert in itself, a number of instruments 
being made to play simultaneously with the greatest 
precision. 

The fine arts, with the exce|)tion of music, 
have Iiiilioito made little progress in Austria. To 
find 111 i II It ]Mintei or sculptor there would be a 
niattLi of DO >■ nail d.fficiiltv. But when we come to 
think ul DUSK, who can forget that Haydn and 
Moral t wtu formed at Vienna? If they .ire inferior 
in giace .iiul inelod} to Italian composers, they are not 
to be sui pissed 111 the grander powers of music. A 
fureigiKi cannot receive a higher gratification at 
Viiiuia, than by being present at tlie Oratorio in 
commemoration of llaydn. Architecture is still in 
its infaiic} in Austria. An Architectural Society has 
been 1 itely insututed at Vienna, but mo^t of the pub¬ 
lic buildings have been planned by foreign artists. 
Engraving, dcimanding rathi r patience than exertion, 
has been cultivated there with considerable success. 

4. 'J he Austrian national character is marked by the 
same teaturcs as that of the German nation at large. 
Sincerity, fidelity, industry, and a love of order, are 
all cQiispicubus m them, and would long since have 
entitled theiA to fill a distinguished rank in the scale 
of European* civilisation, had not their bcnefieiai 
operation been counteracted by a prejudiced go- 
vcinmcnt, a deficient system of education, and an il¬ 
literate priestliood. The consequence of these un. 
fortiiiiatc drawbacks is tlie transmission of similar 
habits fi oil/father to son. a blind adherence to old 
usages, and an extravagant deference to hereditary 
rank, m the promotion of civil and military officers, 
which proved one of the great causes of the con¬ 
tinued defeats in the late wars with the French. 

In Austria, as in Britain, females enjoy a great- 


steady fulfilment of the dutici of a wife and motlier. 
They are thu« probably more happy than the fair 
sex In FraooO, although possessed of much less in¬ 
fluence, «id occupying a leas conspicuous part in 
society. The lower, ordtys arc distmguisiieo by w- 
milar virtues. In soipo districts we may visit village 
after village, without hearing of a single instance of 
domestic disquietude. The Gate of children, the 
habit of itdiour, and attendance on Divine worship, 
occupy all their thoughts. In Vienna, females form 
the chief attraction of society to a foreimier. Most 
of tiicm speak French with fluency, and prcfrr it to 
the Austrian dialect of German, which is particular¬ 
ly unpleasant, having a slowness Of accent and a hiss¬ 
ing tunc, extremely ungracious, -particularly in tlu> 
mouths of the common pooplc. 

The habitual assiduity of the Austrians leads them 
to cultivate, by preference, those occupations in which 
straight forward industry affords the meatxs of suc¬ 
cess. Hence their progress in mechanics, and the 
flourishing state of many of their manufactures. 
Another mature in the German character, and one 
at flrst somewhat difficult of explanation, is their 
predilection for music; a passion found to exist in the 
humblest ranks, and under the least favourable cir¬ 
cumstances. We meet here, in villages, with wander¬ 
ing musicians performing on trumpets made of the 
cherry-tree wood, or on tiie most grotesque vio¬ 
lins, If in vocal music they yield to the^ Italians, 
they fully maintain the competition in point of in- 
strumental performances—-a taste whicli prevails as 
well in the fertile parts of the empire, as in the se¬ 
cluded spots of Comiola; fonning a cu¬ 

rious example of the results attendant on the conti¬ 
nued prosecution of an elegant study by a slow and 
apparently inanimate people. 

No country presents fewer examples of crimi¬ 
nal offences than Austria. Year passes after year, 
without any necessity for tlie infliction of a capital 
punishment. Averse as the inhabitants are to French¬ 
men, particularly in the sliape of military invaders, 
we know of no example, during ony of the late in¬ 
vasions, of those secret assassinations which occurred 
so fremiently in Spain. 

Of me manners of the inhabitants of the moun¬ 
tainous provinces of the empire, we may form an 
idea by fixing our attention on the Styrians and Ca- 
rinthians. The middle range of these fountains 
presents a scanty pasturage; their upper p.,rt8 are 
covered witii tracts of snow, while the yew and fir 
arc the only trees which are seen to raise their heads 
amidst tlie tempest. The inhabitanu of these ele¬ 
vated districts sue simple, hospitable, and icligiouv, 
content with the produce of their land and cattle; 
cheerful and frank os simplicity and moderate de¬ 
sires can make them, they have no wishes beyond 
the limits of their own territory. The only feeling 
which prevails among them with any keenness, is re¬ 
ligious xeal. They arc ardent Catholics, and open 
to all the idle suggestions of an lilitsiatc priesthood. 
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They are in habit of undertaking distant pilgn- 
' mages, which they are taught to consider as the best 
means of obtaining the forgiveness «f trespasses. 
Along their roads are scattered mystic chapels, 
crosses, and other indications of the exercises of de¬ 
votion. The traveller is often fortunate enough to 
find beside these religious erections asprjngnho.se 
waters afford him a deJightluJ refreshment, when 
pursuing his way along a confined valley. lie finds 
hinjself here .among a prinntive race, who are unac¬ 
quainted with the arts of men in a more civilized 
state, and arc easily guided by an n]>]>eal to the 
heart. Their language is sonorous, and the echo 
which repeats the call from the mountain side, often 
]>rove.s a useful warning to the straiigtT when wan¬ 
dering from the path, or when approaching to tlie 
brink of a precipice. Often, in the course of his 
journey, does he ni^ct with inscriptions, in which the 
hand of a friend or a brother has recorded the imttic 
of one who has fallen a victim to the stonn or the 
torrent. 

5. Austria has long contained a consideraltle diver¬ 
sity of religious sects, without having suffered from 
their contests in any part of her dominions except 
Boliemia, the country of the well known John Huss, 
and Jerome of Prague. In the other provinces such 
exces.scs have been avoided, partly from the mode¬ 
rate character of the inhabitants, and partly from 
the tolerant spirit of the Imperial I’amAy. There 
can be no doubt, however, th.tt, hud the llcformation 
happily made progress in the Austrian dominions, 
the rc'sult, as in the north of Germany, would have 
been a very material advancement in all departments 
of productive industry. Trade, manufactures, lite¬ 
rature, arc ail cultivated with superiority in the nortli; 
and if the agricultural produce of the south be larger, 
the cause is to bo .sought merely in superiority of 
soil and climate. Toleration, however, existed vir¬ 
tually for a considerable time back in Austri.a, and 
it received a formal sanction from a law of Joseph 
IL, which extended indulgence even to Jews and 
Mahometans. The Archbishop of Vienna is the 
bead of the Catholic clergy m a civil capacity; 
but tiie Bishop of St I’altcn appoints the rogi- 
mental chaplains, and is accounted the superior 
of all clergymen doing duty with the army. Church 
patronage rests with the Sovereign, to the exclusion 
of the influence of the Pope. Convents, formerly 
numerous in Austria, have been considerably redu¬ 
ced during the last thirty years; but tiic church 
jiroperty is still very considerable. 

In computing the relative number of different 
sects, it is common to estimate the Catholics at two- 
tliirds of the whole. Protestants ore not numerous; 
the Austrian pco])le at large being too little enlight¬ 
ened to cxciiange a worship whiw dazzles the ima¬ 
gination by its pomp and ceremonies, for one whose 
chief appeal is to the understanding. The Greek 
church has no inconsiderable number of votaries 
srattered tliroughout Galicia, Hungary, Croatia, and 
J'ransylvania. These are superintended by a number 
of Bishops, some of whom recognise for their head 
the Archbishop of Leopold, while others, w-ho Uifter 
m ]>(iint of creed, are under tlic jurisdiction of the 
Archbishop of Gran in ilungaiy. The latter .are 


partieqfiMrly numerous in Transylvania. The follow- Ai ii. s 
ers of ft>e Greek church, in one part or other of the 
Austrian dominions, ore said to e>.. oed tiie number 
of S,Q00,000a number in a Ntsto of gradual in¬ 
crease from the occasional influx of tlicir 1 rLt!i..ii 
from Turkey, These new settlers are gei.i i..'l en¬ 
gaged in trade, and pass for jiosi-essn. .10 ‘Uglii 
share ol' tlic address imd artifice attuuiitcd to the 
Creek merchants of the present day. Galicia com¬ 
prises a body of Armenian Catholics; a ‘■oct not 
wholly unknown in Hungary. The Protc^tant', in¬ 
cluding both Calvinists and Lutlmruns, amount, jirti- 
bably, to nearly .^,000,000 throughout the whole i m- 
pire, of which Bohemia and .Moravia contain a v'ory 
insignificant proportion. 1 he well known a.ssocia- 
tion of Ilerrnhutters or Moravians, owe-s its origin 
to an Austrian province, and takes date from the 
middle of tlic fifteenth century. Tlie number of 
Jows under the Austrian dominion may amount to 
600,000. Joseph II. took tlie lead of Bonaparte in 
an attempt to incorporate them witli the mass of his 
subjects, by extending to them tlie enjoyment 
of similar privileges. lie found, however, tliat 
their habits, if they jield at all, give way but 
very slowly, and that ages will be required to iden¬ 
tify them with their Christian icliow-subji'cts. In 
tolerating MuhomcUmiftm, Jo.so)>h had in view the 
promotion of commercial intercourse w ith 'rurkoj', a 
number of traders of that country being in the habit 
of travelling, and even of settling in Austria. 

6. There exists a great diversitv iu the constitution Ciuern- 
of the component parts of this extensive (.injure. Iti'wi't and 
may be safely assumed, that the di^adv,'mtag(' fiom^‘"‘* 
want of unity, already noticed, will infallibh continue 
to a considerable extent, until there be t -l.iblkshcd u 
greater similarity in jroiut of legislation. \t jiuMiit, 
each of the great divisions constitutes an iinconncctcil 
body, and the whole resemblesratlierahdcrativeas- 
sociafion than one compact consolidated state. In the 
Austrian provinces, the constitution is imdi rstood to 
he founded on a great charter, passed so long ago as 
115(). In Bohtnnia, tlie principal laws are ol' more 
recent date, and haidly go back two centuries. In 
Austrian Silesia, there exists a great complexity of 
public regulations, while (iaiicia, differing stiil more 
essentially fiosn the other provinces, traces hack 
the basis of its constitutional dependence on Aus¬ 
tria uo farther than 177^1- 

Hungary is wholly' distinct from the other di¬ 
visions of tlie monarchy, and claims to be governed 
by laws altogether different. The first of these is 
traced back so far as the end of the ninth century ; 
otliers date from the thirteenth, and co^irmations ot' 
the privileges of the nobility, witli limitations of the 
imperial power, were sueceseively passed during the 
seventeenth and eightcentli centuriei. Here the 
emperor exercises the supreme power, |onIy through 
the medium of the {States or Parh'ament. He may 
dispose of the great offices of the kingdom, but 
under the restriction of giving them notViiily to na¬ 
tives of Hungary, but to men of acertain'rank. In 
this land of aristocracy, no plebeian, of whatever ta¬ 
lents, is entitled to rise in a public office above the 
humble station of a clerk, llie Emperor is account¬ 
ed the constitutional President of the Diet, but he 





\6ttii* may delegate a represeatation M one of his great 
oiheers. A gener^ or “ insurrection,' as it la 
termed, must, like otiier measures, proceed from the 
^ ItgiNlutive usikembiy* ' 

Ihe Matts, or parliamentarj^meetmgs, difltr in 
diiFeient provinces of tlie empire, but are generally 
divided into four classes, the prelates, the higher 
nobilit), the knights, or gentrj, and the deputies of 
tiu borouehs. It is a general meeting of these 
cl isscs tiuu constitutes the Hungarian Diet. Tbc 
picldtis h.ivc the right of voting first, llie nobility 
possv.ss not only an exclusive title to public ap> 
pointnicuts but the dauglitcrs of the less affluent fa- 
rnilu s imong them art admitted to an establishment 
in convents, on pioving then tank, or, os it is called, 
the numbci of then quarters, in the manner pointed 
out by law. Ihe Diet of lluiigaiy is generally con¬ 
vened onct in tiiree years, and meets at Pre*8burg 
or Hilda. The Print t Palatine, or, in his absence, 
the noble of highest lank, presides at the lobula 
procetum, having on his right the piimate, along wiUi 
the archbishops bishops, tnd other dignitaries ot the 
ehui ell I he xet ond board, oi Tabula indtflot unit 
hns lor Its pnsuleut the inipcnal ripiestntativc, 
whik the thud division of the Diet eompiiscs the 
deputies of tow is the secrctaiies, and other interior 
oflieei'- The tUlibeiations pioceed eithei on tin 
propos tions of the ‘overtign, or on the bill of giitv- 
anci s of tlu subjet ts The Diet is generally divided 
into thambcis, who discuss busmess separately, and 
(oinniunic it( with eieh other by tlie medium of 
members In ease ot non agieement, the whole are 
111 ide to constitute oiu assembly, in which a decisiou 
IS in ide by plutality ot votes An act ot the Diet 
lie lies the forei of 1 iw when sanctioned by the 
rinjieioi, OI King, as he is luvarnbly termed m 
IIiii„iiy iiul It seldom hippens thit any leiious 
division t ikes pi lec between the Diet md the execu¬ 
tive powtr 

Sutli was toiinerly the extiavagance of aristoera- 
ti( notions III Hungary, thxt no plebeian, or person 
eii..igid in trade, could cany on, ui his own name, 
iliw suit igamst one of the gentry. It was neres- 
suv that the town where the plaiutiil resided, should 
eonic lorw ird and assume the cause ot its citizen, 
this absurd usage was uholishcd in 1802. btill, 
however, a pcasint or firmir can seldom bung, in 
his own name, un action against one of the gentiy , 
he must gentrally do it through the medium of his 
superior or landloid ihe light ot possessing land 
m Hungary being confined to the privilc'ged classes, 
It follows Jidt 1 uonation ot land by the Sovereign is 
tantamuuim to eonten mg a title of nobility. 1 he 
land cultiv.^d by the vassal is, of course, altogether 
the property ot his superioi, but arrangements aie 
made fur allpwing the' iorniir to reap, as far as that 
IS pMcticabs, in so ignorant a country, the fruit of 
his labour.ylhe eorvees and taxes on the /itn Ftat, 
so much c^nplaini d of n Fiance before the Revo¬ 
lution, pdCvail here m all their extent. Hence the 
importance to the boroughs of acquiring the privi¬ 
leges of tree towns, and enabling their mhabitaiits to 
possess land without a title to nobility. 

Ihe Hungarian landholder is exempt from .ill 
imposts Tithes, toll dues, a tax called the thlrtietli 
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penny, the ptmtnbutbp* efridiets, allpnee^piiUBi! ^ ^**!^*i 
his head, muci* he become pliidgnd to diem, 
wi^i his hrediren, by a specihc •nt of tlie Diet la 
return for all these exemptions, they aio bound to 
me en matstf and to serve personally under their So¬ 
vereign, whenever a wai receivts the approbation of 
a General Diet, It vtill not escape the observation of 
our readers, that these fiscal pnvitege8,a]way8 the sub¬ 
ject oi boast among the Hunganaif noblesse, and, m 
former years,not unfhsquently a groundof quarrel with 
Uicir Austrian Sovereign, do not amount, in fact to 
anything hke an entne exempUon. Public burdens, 
however disguised, full eventually, with n considei- 
able share of equably, on all classes. In Hungry, 
the inhabitants ot the towns aie obliged to seek, in 
the enhanced price of the commodities, sold to the 
landholders, an indemmty for their greabfv share of 
taxation. The late Emperor Joseph II. was disposed 
to nbiogote many of theso pernicious usages, but 
his character was not well fitted, nor did he reign 
long enough to accomplish the tokk. 

Ill the nercditary provinces, oi Austria Pioper, 
the power of die Emperor is much gi eater. In the 
eye of tlie* law, he is the supreme judge, the foun¬ 
tain of dignity, the centre of legisbtive as well as ot 
executive' pow^. He has a right to impose taxes, 
to regulate the afiairs of tlie ehui eh, and even tn 
modify religious wursliip, in whatever is not account¬ 
ed a mndamentol article of faith. He may tolerato 
any religion, oppose the papal bulls, and prohibit 
the publication of the pastoral letters of bisliops. 

This power, dehtate as it is in a Catholic tountiy, 
has bee'n sonictiincs excieised by the emperors, 
when they had occasion to urge political points of 
iinpoitiincc with the sovereign pontiff. At such times 
tiiey liave not scrupled to forbid their subjects to 
remit money to lloiiic, and liave been known to in¬ 
terdict all eorresponJt nee between the Austrian 
and foreign convents. A more important preroga¬ 
tive IS that which they possess to impose taxes on 
church property tliroughout Austiia and Galicia. 

Ihe executive government of the Austrian em- 
piie at large consists oi four great departments, and 
owed Its piesent organization to the counsels of 
Maria Tfaeicsa. One of these establishments regu¬ 
lates all home affatis, foreign afiairs are managed by 
anothei. Mihtaiy matters arc subjected to the 
third great department, while the fourth and last re- 
giiktes the interior administration of Hungary. 

I Iff name of Aube is not confined, as is vulgarly 
iniagint'd, to the Military Board, it is common to 
seveiol (ouncils, and is given, among otheis, to the 
Board of Finance. Another department, auffieient- 
ly indicative oi the backward state of the science of 
government in Austna, is that which superintends 
tbc working of mines for public account. 

Id this country, os in France, the attention of 
government has been lately given to a more easy 
e'xpositton of the fundamental rules of jurisprudence. 

A first attempt was made so long as fottyyeais ago, 

and acude waspubli8hedinl767ineightfoliuvulumes. ^ 

Tins performance had two great defects, its size and 

Its want of classification by general rules M hile of 

little use to lawyers, it was wholly unprofitable to 

the public at large Instruetioiis were accordingly 
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p'yrn to an founent civilian, Von Borten, to recast 
it in a cootteiV'ed and improved form. Considerable 
progreie was made in this before die death of JoH*ph 
il. 5 end in under the auspioes of the present 
sovereign, the iimt part of the civil code come (orth 
in a new form. A ft w ) ears a'^ter. the ii hole ap¬ 
peared in an amended stiape, and guioimucnt ap¬ 
pointed several local cnimiiisMons, with instruction!) 
to m^c reports on its applicability to the diiflrent 
provinces. Printed copies of the code were distri¬ 
cted in all directions, and the universities enjoined 
to take it into mature cniisiderution. 'I'lie dehuitive 
correction and promulgation of the code were ic- 
tarded by various caus-<s. and parlicularly by the 
unfortunate wars with I'lance, so that its iiclu.il 
adoption did not take place until the beginning nf 
1812. The ciiininal rode had not been so Jong 
withheld; it was promulgated in 180.‘{, and intro¬ 
duced into practice in i8(H, 

7 . In a country where the executive power is not 
subjected to nnnnadversion, or to the exhibition of 
ofKcial statements, it is a matter of no small diiliculty 
to compute the extent of the mihluiy force. It was 
supposed that, in the campaign of 1805, the Austri¬ 
ans had on foot above ^.lO.OOO c^it/re troops, of 
wJiom nearly' a fifth vicie cav.tlry. In that of 180<), 
this force of regulars w as backed by a eonsidei able 
body of reserve, and by above 100 battalions of mi¬ 
litia, known by the name'of Inndwhr but the state 
of discipline of the latter was not sutli as to offer 
any efmctual resistance to the progress of the 
fVench. Tlie war establishment, in regular troops, can 
scarcely be estimated, wc apprehend, above 250,000 
men ; and half this number may perhajis be taken as 
near the amount of her cfiective peace estobJisliment. 

The irregulars in the Austrian service are drawn, 
in a great measure, from Croatia and other provin¬ 
ces along the Turkish frontier. About sixty years 
ago, the greater propoition of the Hungarian troops 
fell under this dcsci iption; but the wars with Prus¬ 
sia having taught, by dear bought experience, the 
value of discipline, the Austrian commanders, in 
particular, Marshal I^ascy, gradually accomplishod 
a change, and converted hordes of flying squadrons 
into compact and regular regiments. 

In the Ilcreditiuy States, and wc believe in all 
the empire except Hungary, the levies are made, 
in the first instance, for militia duty, fiom wliich 
it IS no difficult iniitier, in an absolute govu'n- 
ment, tu accomplish a transition to the line. ^In 
Hungary, recruits arc levied in virtue of an act of 
the Sovereign and the States, after the promulgation 
of which, the diHerent Magnates find means to enlist 
the requisite number on their estates. The chief 
disadvantage of the necessity of a legislative sanction 
in Hungary, is the publicity thus given to the extent 
•f luiliuiiy preparation. The length of service in 
the Austrian army has undergone iterations during 
the present age, and it now admits, as in Britain, of 
limitation by periods. In time of peace, the officers 
have no ^difficulty in obtaining a furlough for the 
greatest part of the year. Veterans and wounded 
men arc entitled to admission at the militaiy hospital 
of Vienna, or to a small out-pension. 

‘j'hough, to an English traveJier, manufactures 
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would appear to hove made Httk preq^ss in the 
Austrian domimons, they stand on a footing equal to s' 


that of their continental neighbours, and supply go¬ 
vernment with most of the materials of war. Cloth¬ 
ing, arms, ammunition, hnrnes.s, are all furnished at 


different stations in Bohemia, Moravia, and the He¬ 
reditary States. The horses for the light cavalry 
art' drawn from Hungary and Galicia; tho«c for the 
heavy cavalry, chicHy from Bohemia and Moravia, 

The disposition of the inhabitants of most of the im¬ 
perial territories, is well adapted to a military life. 

'Filey are gencrallv accustonied to pas*, tin ir time 
out of doors, to imlulge in active exorcise, to follow 
the cliace, and to otcupy themsclvis with the c.irc 
of horses. 'I'o such men inarching and encamping 
i. but a slight variation from established habits. The 
lire of the nightly watch is not more uncohtrort.able 
than that of their smoky cottages; while a loaf of 
bre.id, a slice of coarse pork, and a glass of spirits, 
supply them with all the nourishment they desire. 

In point of resources, therefore, Austria is one of 
the greatest of military powers.-—her deficiency has 
hitherto Iwen in tiicir application. Too much .itten- 
tion is gii eii to the vinulitP of individiuil exercise, 
without considering how seldom these niceties e-.in 
he made applicable to collective iiumbLis. Hence 
an endless list oi military instructions, and a com¬ 
plexity of evolution, such as to be iuirillv prac ticalilu 
ill a review, still less in a day of b.ittlc. At the 
same time, tliere exist very material omissions m re¬ 
gard to the method of niocing laige bodies of men. 

Will it be believed, that the Austrian icgiilatioiw 
contain no explicit directions for n change from line 
into column, whether lor attack or defence ! Hence, 
in a great measure, (ho loes sust.iin<*cl ,il Esslmg and 
Wuginm by long exposure *0 the Fn-iifh aitiileiy. 
Official instructions are giien for the miinrcnvres of 
battalions and regiiiu nts, but nothing is said of those 
of brigades, or larger division-. Ihe c“onst*quenec 
is, that the Austrians form tlicir hue veij slowly, 
and find, when it is niice foiincd, n deal of diiliculty 
in executing any other movements (h.jn those to front 
and rear. They have verj little dcxlii.tv in scpaiut- 
ing.reunitiiig, or supporting each oti ci aishuit notice. 

'Flic military schools at Vienna having been found 
highly useful, tlie gorcinmcnt has adopted the plan 
of cstablislihig them elsc’wlure. 'Jhe eonsccpicnce, 
it is to be hopw, will be a gradual corueiion ot the 
defects hitherto attendunt on deficient education and 
blind patronage. Few seniivs me more disconrag* 
iiig than the A ustriaii to an officer w ho has not the ad¬ 
vantage ni rank. 

8 . in Austria, a country pos-essed of vry little fo-Fn'sace" 
reign trade, the taxes att chiefiy levied^n the land, 
and on objects of interior consumption. Joseph II., 
desirous of new iiiodeliiiig this as well as other de¬ 
partments, proposed the adoption of a h od and poll- 
tax on a uniform plan. As a neccssarymrcliniinary, 
arrangements were made for a gener.il survey of the 
landed property of the tin[>ire, and severaVytars de¬ 
voted to that important operation. It was, xiowcver, 
too unskiKuliy conducted to afford am thing like a sa¬ 
tisfactory ground to estimate tlie value of the different 
prc^ierties. No adequate allowance was made fur the 
difference of plain and mountain, of fertile or barren 
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tract*. 1^6 c(m*e<j«coee »» Aat the collection of 
^ tliis department of the revenue is still in a very ioi* 
perfect state, although the tax on land and houses 
•> {mpot fonckr) forms necessarily t**c chief part of the 
Aufctriiut revenue. In Bohmia, Galicia, and the 
llereditaiy States, this important tax falls equally 
on all classes; in Hungary and Transylvania, it is 
borne, ao we have already observed, by the farmers 
and inhabitants of towns, to the apparent total exemp- 
tio’i of the noltles^e. . 

The impel i.)l demesnes form also a considerable 
branch of the Austrian revenue, particularly in Ga¬ 
licia. This source of income, which would be very 
great in a country like Holland ut itiitaiu, where 
latidlioidcrs and farmers of capital uotiid take the 
land .rt a rent, and relic\e goveinnient of ail farther 
siipcimtendencv, i. eompiiuitneiy imonsiiierablc in 
a country uhcie tlu .ulnimetratiuii either has not 
the lueatiR or the judg, 110)1 to throw off its hands, a 
task whieh must always be unprofitidily managed by 
servants little interested in the produce of rfieir la¬ 
bour. These crown dcnic'sues are to be carefully 
distinguished from the personal property of the 
reigning family, the annual rental of which may 
iimuunt to I. 100.000 Sterling a-year. 

Another liranch of leicnuc is derived in Austiia, 
as in Fiance, fruin the exclusive manufacture and 
sale of tobacco. This monopoly extends over the 
Geiman doimnioiis, but Hungary and Transylviuna 
are not subject to it. Austria lias likewise a duty 
on stamps, hair powder, staich, and various objects 
of luxury, among others, on the touge used by the 
fair sex. Wine, beer, brandy, carriages, pleasure 
horses, ai e all subjected to taxation. A considera¬ 
ble iiuomo IS levied fiom legacy duties, fees on titles 
of nobility, china, ghiss, and even fioin a toleration 
tax on the Jew".. I'he (inancinl embairassments of 
the eomitiy, nc'cessitated, in 180S, an increase of a 
lull thud on these duties, along with the imposition 
of tw o taxes ol a dilierent kind—a poll ancl an in- 
conu' tux. 'I'his rapid augnientotiuii of public bur- 
dems made- it be calculated, that throughout the em¬ 
pire no less than a fourth of the income of indivi¬ 
duals found its way into the public treasury. To 
compute the total of the revenue is a point of no 
small difficulty in a country where taxes arc compli¬ 
cated, and official accounts cither wltlilield or irre¬ 
gularly published; but wc are disposed to think, 
tliat L. 18,000,000 Sterling may form a probable ap¬ 
proximation to thegiocj revenue of this empire. 

The Austrian, like other governments, has had 
lecouisc, im its distress, to the circulation of papc'r 
money,—aXieasurc attended with all the bad conse¬ 
quences incidental to immoderate issues on the part 
of an authoiny not responsible to its subjects. *1 he 
public debt exceeds i.50millions Sterling; two-thirds 
of which, however, being created by the issue of pa¬ 
per, are by/o means deemed repayable at their no¬ 
minal amoipt. In fort, the repayment of a hllh part 
of that aimunt, will b< accounted a foir retribution 
of tile d/bt contracted in this paper at an advanced 
stage of Its depreciation. The rule at the treasury 
was to raise prices as paper fell, ai'd the eventual ad¬ 
justment of accounts between government and the 
stockholder will probably take place in a mimner si¬ 


milar to that adopted in after the detflAi of Amtris. 

Louis XIV., under the direothM of the brothen Pa- 
rif, vhen a regular soide of eittimates was formed on 
a retrospect to the value of government paper at the 
difierent periods of its issue. 

9 . Agriculture is still in a very backward state Agricnltare. 
throughout the Austrian dominions. The large pro¬ 
portion of church and other public lands, vnth die 
general want of education, have hitherto prevented 
tlic people from extracting an adequate return from 
their fertile territory. In casting the eye over these 
rich provinces, an observer is at a loss on which to 
fix 08 most favourable to die exertions of the hus¬ 
bandman. li'he uneven surthcc of the Hereditary 
States rivals, in point of fertility, Uie extensive {dains 
of Ilimgaiy and Transylvania. Again, the portion 
of Poland, aequirdl by Austiia, was perhaps the 
richest division of that ill-fotcd country. The fol¬ 
lowing uiugh cstiiu ite has been madi* of the appro¬ 
priation of i.'spective proportions of the empire. 

Taking 70 as the integral, iqircscntuig the whole 
surface, we shall have for 

IMountains, heaths, marshes, lake*, roads, • 2b‘ 

Land under tillage, - ■ - - I a 

Meadows and pasturage in an iiK'ioscd or im¬ 
proved state, * - 

Pasturage in a rude state, ... 4 

\I'oods and forests, comprising all unclean <1 
tracts, - . .... in 

Vinejards and orchards, - - - 

70 

The produce of the land along the Danube, from 
Vienna to the Bavaiian frontier, has been greatly 
increasixl within the last half centuiy, by the use 
of mail, 'llie traveller, in pursuing this tract, sees 
in all directions a quantity of marl pits, wrought with 
great activity. Bohemia is natundly fertile, but its 
agrieukure is in a very backward state, from the con¬ 
tinued prevalence of feudal usages. Moravia has 
made greater progiess, and furnishc'S an annual stqi- 
ply of com for export. Hungary is in many parts 
so fertile as to produce an abundant crop, with very 
little exertion from the labourer. Here may still be 
seen the primitive practice of treading out the com 
by horses and oxen. Galicia, under a better system, 
might be rendered productive in the highest degree. 

The liolds in regard to the adjacent Polish pro¬ 
vince of Bukowine. Muiae is cultivated in Hungary 
and Transylvania; millet in Hungary, Bclavonia, and 
Carinthia; and oven rice is found to answer in the 
marshy districts of Temeswar. 

The product of the Vine, tliough for short of 
what it might be rendered, is a source of consider¬ 
able wealth to Austria. The well known tokay is 
raised on the last chain of the Carpatliian range, in 
the neighbourhood of the country of ZetnpHn. Hie 
district where it is cultivated is of the extent of 60 or 
70 square miles; its qualities are various, the richest 
kind proceeding from tlio grape, with little or.no pres¬ 
sure, while the inferior sorts are said to be made of 
the dried grape, reduced into a sort of pap, and 
mixed up with other Hunwian wines. We must 
not take for granted, that all the wine sold under the 
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Aqrtua. name of tokay is the {iroduct of the district just men- in which the Saline substance is iVequently observed Amt 
tioned. The dealers find this fashionable name a very to have made its way. 

convenient passport for the produce of the adjacent Manufactures have of late years been consider- 
districts, so that even in Viennathereisnotatenth of < ably on the increase throughout Austria. Few . " 

rcaltokay among the wines sold underthat designation, countries arc more abundant in the supply of r.tw ‘ 

Tobacco is cultivated to a great extent in. Hun- inateiials, and this substantial advantage received 
gary and other parts of the empire. Hops are a powerful, though ill-judged, co-operation on the 
raised in Moravia and Hungary, but more particu- part of Joseph II., who thouglit* it expedient to 
larly in Bohemia, where in some distiicts tliey are resort to a prohibition of seveial kinds of foreijn 
said to approach in quality to those of England. nianufncttires. IJnen and hemp may be called the 

The stock of horned cattle is s.»id to have de- staples of the Hereditary States and ot Buhenim. 

creased of late years in the Austrian empire, in DiHetent qualities are fabricated in diftertnt pi..ees, 
consequence of the introduction of largo numbers Moravia having generally the coarse stutfs, while 
of sheep. It has been computed, on a rough cal- certain parts ot Bohemia carry tlic fabric to a point 
culation, that the Austrian dominions comprise about of great nicety. The rudei provinces of (Jalicia, 
two and a half millions head of cattle, above five Hungary, and Transylvania, have made little progress 
millions of sht'ep, and about one million of horses, in these branches of industry, or in the manufacture 
The Hungarian horsea aie small, but active, and ca- of cotton elotlis, which is considerably diftused throiigli 
pable of great fatigue. Many of them ore actui>- Bohemia and the Austrian states. Spinning nia- 
tomed, in their early years, to wander in a wild state chines hove been intioduced from England, but the 
along their vast pastures, and arc caught only when of price of the raw material is necessarily enhanced by 
on age to become fit for service in the field. Galicia the distance of land carnage. Woollen cloths arc 
and Moravia contain a large proportion of the above made throughout the empire, particularly in .Moravia, 
mentioned number of-horse's. The remainder arc but the quality in the remote provinris is veryinferior. 
chiefly in Lower Austria; for neither Bohemia, nor No country is better adapted to exoe*l in liard- 
the mountainous tracts on the south of the Hcredi- ware manufactures than Austria. The mines in Bo- 
tary States, contain any considerable number. There hernia, Styriu, Cariiithia, and Upper Austria, siipjily 
arc four public establishments for the* puiqiosc of an abundant .store of excellent materials. The sti el 
training hof^ses in Austria, the principal of which is of i'arinthia and Styria is known and highly pii/ed 
at Mexaehegyes in Hungary. In this, unquestiun- in England. Vienna, I'rague, and KarKbad, ton- 
ably the greatest institution of the kind in Europe, tain nianufucturcs of this metal, and anus are made 
there ore no less than (iOO mares, of German, Bessa- in great abundance in more than a doren of ililfeii m 
rabioti, Moldavian, .Spanish, orllungariap extraction, towns. Glass has long licen made in great quantity *. 

Mines and 10. Hungary and Tnmsylvania possess mines both in Bohemia and the neighbouring provineis, but 
Maiiiifac- of gold and silver. They have also what is much the long continuance of the late wars was uiif.iv.)>ii- 
luics. niore favourable to the increase of their produr- able to the ornaniental species of this maiuiiactui e. 
live industry, excellent mines of copper. The tin 

of Bohemia is compared to tliat of Cornwall, as The course of recent events has thus unexpcttcdly Coiirludms 
the iron of Styria is to that of Sweden, These me- restored, and, in fact, more than restorul, Austria to Ol's'i'a- 
tallie treasures arc not confined to a single province, her high station among European poti ntates. 'I’lie 
but sufficiently scattered to diffuse the means of eiii- long continued exertions of Britain, the unsparing 
ploymeiit throughout various p.irts of the empire, sacrifices of Uussia, and, more than all, the exti.wu- 
Another mineral product of the highest importance gant attempts of Bonaparte, have redoennd the 
is coal, which is found in various spots of Bohemia, past errois of tli'c cabinet of Vienna, and enabled In i 
Moravia, and Hungary. Thirty mines are already to reap the richest luarve^t of any ol’ the allies fiom 
ascertained to exist in the latter countiy*, although the spoils of the French enijiire. Her inllueiicc 
so backward is the application of capital to useful over the south of Germany strengthened, mid her 
purposes, that only two of them arc as yet wrought, ascendanev over Italy, fornuily one of her we.ikcst 
InBoheraia, Styria, and lAiwer Austria, this irai>ortaiit sides, is materially increased. The Low Couiitiies, 
brant hofindustry has been somewhat morecultivated, liowever rich and fertile, wen* at too great a dis- 
in consequence of the vicinity of the coal to iron ore. taiice from ht r other donrinioiis, and too lit lie coii- 
Mines of rock salt me fount! in various parts of necteil with ner by manners or iiationalyCeeling, to 
tlie Empire. Those of Bochnia and Wieliecka form a liist rate object of her policy, f is mit too 
in Galicia arc known to be the greatest in Eii- pnich to say, that the loss of thini is iull/com)H.'isat- 
rope. A number of others are found along eat Ii side cd by the consolidation given to her ifilian atqui- 
of the great Caipatlnan chain: nay, they extend, ritions by the incoiporation of the Venttian .Stiites, 

with greater or liss intervals, all the way from Mol- In the present state of Fiance, there sA'ins no like- 
davia to Sunhia, along a tract winch, including a va- lihood of a renewal of a military contest with Austria, 
riety of windings. i» not short of‘-'(HlO miles. Ihis for many years. Italy is now doubly fortmod ag mist 
tract comprehends the salt mines ot Wallaehia, Tran- invasion, and t he prt sent generation of I'reiiymu n w ill 
sylvmiia, Galicia, Ujiper Hungary, Moldavia, Uppet listen to no enterprises of ambition beyond tie Rhine. 

Austria, .Styiia, Salzburg, and finally of Tyrol. 'Jliey Austria may thus enjoy profound peace, if slu be not 
are t'oiind I'itlier at the base or on the ascent of grtat deluded into projects of aggrundizcineiit on the oulc 
mountains ; the salt extending in liorizoiit.il oi un- of Turkey, oralarmed into u stmgglt with Ilussia on 
dulating strata, and alteinating witli strata of clay, account of her possessKWis m Foland. 
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11)6 writers upon Austrian Statistics an very nu- tive Work of M, Aftweat At^SWWs^ entitled V^gtfgie Anrtris 
merous: but wc shall content ourselns with refer- eHAutricAe,«U £fsai niatittigtufi^eographifMSHr’eft Avt^re 
ring in this place to the lately publiriied and instmc* Etnpire. Paris, 1814. 4 vqU. 8vo. (d. o.) - 



......ation. AYRSHIRE, a county in the west of Scotland, 

considorabio for its population and industry, is bound¬ 
ed by Wigtonshire and the stewartry of Kirkcud¬ 
bright on the south, by the counties of Dumfries and 
Lanark on the north-east and east, by Renfrewshire 
on the north, and by the Irish Sea and the Frith of 
TAient. Clyde for about 70 miles on the west. It contains 
about 1039 square miles, or (>()!.,(>60 English acr^ 
of which nearly the half is under cultivation ; besides 
several small lak(^, Loch Doan being the largest, ex- 
tend|pg to about six square miles more. The three 
boiliarics of Kyle, Cunningham, and Carrick, into 
which this county is divid('d, have been described in 
the article in the body ol the work, to which the 
reader is referred. The rock of Ailsa, and the Mei- 
kle and^ Little (’umbrae, situate from li to ,7 miles 
from the coast of Ayrshire, and nearly the same dis¬ 
tance from the Isle of Bute, are attached to this 
\ iliieil sni) county. (See Hi hriues.) The valued rent is 
<(dl Kent, 191 , 60 .';, 7 d. Scots and the real rent in 1811, of 
the binds, was L. .'W6,471, 10s. and of the houses, 
I.. ‘JiJjS'lJ Sterling. The division of property is 
coiisKlered not unfavourable to the prosperity of 
the different classes of the population, though it 
appc,u-s that more tli.m a third part of the whole 
county is held under settlements of entail. The 
adiantagcs possessed by Ayrshire, besides its sea- 
cuast and seveial excellent harbours, may be traced 
to the coal and limestone found in great abundance 
111 alino<:t every part of it,—the one so necessaiy to 
Its mamifactures, and the other to its agriculture; 
Soil .III I j,„j (luef n.alural disadvantage under which it 
t iiiiiti. IS tJie tiuimdity of its climate, aggravated by 

tile qu.dity of the greater part of the soil, which is a 
t< 11,11 loiis clay. 

Agricoliuu. Agriculture, according to the more approved 
couises of muiiagement, lias nevertheless ma.de con,- 
siderablc progress of late in this county. The old 
rotation of threi' consecutive crops of corn, fol¬ 
lowed by sis yeais hay and pasture, has been very 
geiieralty abandoned in the new leases; and. on the 
better soils, an alternation of white and green ciops, 
and an interchange of tillage and pasturage, as in 
the eastern counties of Scotland, begin to prevail. 
The d.iiry is, however, the chief object of attention 
to the Ayi'iirc husbuudnien, and their valuable breed 
of cows an(iyi(,h,yet mild clieese, know n by the name 
of Dunlop clieese, are in great repute in most parts 
of Britain. I heir horses, under the general name ^ 
Clydesdale t ' L.inarkshire horses, are equal, if nor 
superior, to t ose of any other race in the Island ; al¬ 
most every s*iall farmer, and the farms are too ge¬ 
nerally sriiay, ci her reai i.ig one or more himself, or 
purchasiiif^Iii ni when voung, and res lling them to 
the easteijn counties after a year or two of veiy mo¬ 
derate labour. After all it must be* adinittecl that 
the airricultuic of .lyrslmo is much behind tli.it of 
theiounties on the e,ist coast. No reguKir sy-ttui 
of cliansiiig and manuring the soil, nor of fiilowiiig 
mid dr.lining ilio wet lands, is to be actii tliroiigliout 


the greater part of the district. The size of the 
farms is commonly from 50 to 1.50 acres, affording 
little room for the employment of capital, or the di¬ 
vision of labour; and yet the rents arc surprisingly 
high—of some favoured spots not leas than eight 
pounds or guineas the acre. 

Ayrshire, us a manufacturing district, seems to Msmifar- 
stand next in importance, among the Scottish coun- 
ties, to the contiguous shires of Lanark and Ren- 
frew. Various branches of the woollen manufacture 
arc earned on to a considerable extent in cUderent 
parts of it, in Kilmarnock alone, to the value of 
L. 30,000 yearly. Carpets, and the coarser fabrics, 
give employment to a considerable proportion of the 
inhabitants of that thriving town; and besides several 
public establishments there, and in other parts of the 
county, many private families in almost every parish 
take a share in the manufacture of blankets and 
coarse cloths; a part^^f which, after supplying their 
own wants, is carried to the fairs and markets of the 
county. Beith has long been noted for its tliread 
manufacture. The cotton-works at Catrine are by 
far the most extensive of all its manufactories; em¬ 
ploying, in 1811, 900 hands, who are said to have 
spun into yam 10,000 lbs. of cotton wool, and made 
35,000 yards of cloth every week. At Muirkirk and 
Gicnbuck, pig and bar iron arc wrought to a great 
extent, and fouiidcries imve been erected there and 
in other places. Leather, saddlery, earthen-ware, 
kelp, salt, are the only other kinds of manufacture 
wurtliy of notice in this county. 

Ayr. Irvine, and Saltcoats, were, till very lately, Commeirp. 
the only harboui’s much frequented, and at these 
places thero has long been a little tra(le with Ireland, 

America, and the Baltic, and a considerolile trade 
coastwise. In 1807, the port of Ayr had 54 vessels, 
of which the burden was from 4000 to 5000 tons, 
and 82 vessels belonged to Irvine and Saiteoats, 
which carried 679^ tons. Coal is the staple article 
of export, and corn the most considerable of its im¬ 
ports ; the ports on the Clyde having hitherto been 
the grand emporium of the west of Scotland. 

This county exhibitA instances of public spirit in 
its great land proprietors beyond any other in Scot¬ 
land, or probablj in the British einpiie. The har¬ 
bour, and other works carrying on at Ardrossnn, un¬ 
der the auspices of tlic Earl of Eglinton. and the 
harbour of 'froon, and the railway from thence to 
Kilmarnock, formed almost entirely at the expence 
of the Duke of Portland, are worthy monument>, 
no less of the enlightened judgment and energy, lluiti 
of the wealth of these two patriotic noblemen, .ind 
the distant prospect of remuneration, whicli it is 
much to be wi'-Iied should be n alized, can deirai t but 
little from the iiitrif of such grand and primely un¬ 
dertakings. 

'I'he h.ubnur of Ardrossaii will, when completed, A"bo»san 
be one of tJie solest, most cii|!icioiis, aid most ac-R*' 
cessible on the west coast ot Britain ; possessing ^ 
many advantages over the iiaihours lu the Frith 
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Aynliiie. of Clyde, liiuate in a narrow ushaiuiel, which 
can be nttvisated only when the wind blowa from 
{(articular pointii, and which, for upwards of 20 miles 
below Glasgow, is both shallow and dangerous. A 
circular pier of c )00 jards was finished in 1811, and 
everything was then ready to begin the wet-dock, 
which, according to Mr IVlford’s plan, was to con¬ 
tain from 70 to lOO vessels in water l6 feet deep. 
The works have rather languished of late, and are not 
likely to be coinpieted soon without public aid. It 
was part of the Earl of Eglinton’s plan to raise a neat 
regular built town at Ardrossan, in which some pro¬ 
gress has been made ; and he has <'onstructed excel¬ 
lent baths which draw to it a number of visitors at 
the proper season. 

The harbour nt ArJrop^an was only a port of tin* 
gcneial plan, and that from which, viewed by itself, 
the smallest advantages perhaps were to bo expected. 
The leading idea was to open up a direct cummuni- 
catiou between Glasgow, Paisley, and other large 
towns in the vicinity, and the west coast, instead of 
the present circuitous passage by the Frith of Clyde, 
(‘ansi A canal was therefore to he cut from Glasgow to 
Ardrossan, about 31^ miles, at the estimated cx- 
pcnce of L. I‘.25,000. Of this didy a third has been 
yet executed, that is, fiom Glasgow to Johnstone, 
and this part has cost about L. 90 , 000 . 

Troon llai- The harbour at Troon, connected as it now is 
lioiir. with Kilmarnock, by means of an excellent rail¬ 
way, seems to possess almost all the advantages of 
that of Ardrossan, and promises to become, in a 
much shorter period, of vast utility both to the po¬ 
pulous country around it, and to the noblo imder- 
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taker. 1 *||« djar now carried into the sea more • 

than ^00 MFW) and it is proposed to extend it 100 
yards farther. At the present extremity, there is a 
depth of 17 feet at low water. One graving dock, 
was finished about three years ago, whieb is much . ‘ /- 

resorted to for the repair of coasting vessels; and ♦ - 
another, 37 feet wide at the gate, is neail} complet¬ 
ed, which will admit vessels' of almost any burthen. 

Extensive wardiouses have been erected; and a yard 
has been opened for building vessels, which is likely 
to be well employed. 

The railway from Troon to Kilmarnock, a dis- Railwav 
stance of 10 miles, is now completed, and answers all 
the purposes for which it was originally intiiided. 

There are upwards of 3000 acres of coal fields in its 
course, which must in time indemnify the Duke of 
Portland for his outlay both on thus and the haibour. 

Coats have been liitlicrto the {irineipnl article of 
cunveyanco towards the Troon, at tlio rate of 100 
tons daily ; and I'roiu thence timber, iron, grain, &c. 
are transported to Kilmarnock and the country ad¬ 
jacent. One horse draws with citsc five tons down¬ 
wards to the Troon, and three-tons upw.uds to Kil¬ 
marnock. Put locomotive engines, upon the prin¬ 
ciple of Mr Stephenson of Newcastle, promise soon 
to render horses unnecessary. The meehiiu. weighs 
3^ tons, and can carry along with it 2 '> ton., at the 
rate of four miles an hour upon an avii.i^-c. 'Iliis 
railway has cost the Duke upward- of f.. 'o.trOD, and 
the harbour is estinintcd at .dioot the same sum. 

The comparative population of Ayrshire, as taken Vdpii'it on 
under the acts 1800 and Ibll, will be seen fiom the 
following abstract: 
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17.601 

33 .162 


Hi.Cm 

18,14.3 

272 

33,185 

42,045 

8760 

39,666 

*4,640 

81,306 
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DISTRICTS. 

HOUSES 

• 

OCCUPATIONS. ■ 

PERvON.S./ 

_ 

Inhabited. 

By bow 

OKiiiy 

i'dinilies 

u(cn- 

picd. 

li 

s| 

Si 

Pamilies w 
chiefly eii^ 
ployed in 
Vancul- 
tore. 

[Paimlie* 
l^dly eni- 
IRbyed in 
Trade, Ma¬ 
nufactures, 
nr Handi¬ 
craft. 

All other 
/amities nol 
rnmpiise.l 
in the two 
piecedin^ 
elassei. 

Males. 

Females. 

|rof.il of 
IPeisonH. 
t 

\ 

Garrick 

2997 

3450 

1.32 

1474 

1835 

641 

76'65 

8.557 

I6V22 

Cunninghame 

620t) 

10,167 

138 

1725 

6133 

2309 

21,390 

24,737 

46,127 

Kyle 

6204 

7877 

1,92 

2186 

3886 

1805 

19,451 

22,154 

41,605 


15,407 

21,4.04 

462 

5385 

11,354 

4755 

48,506 

55,448 

103,954 1 
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AZORES, Of WasfBiiJf fesX'ntoft' 171^ 
^V'"^a range situate hi the Atlatotie OceMij , extc^i 
ing in an oblique line from nortliwcst 'to’south-i^st, 
■between the S7th and 40th degrees C.'nordi latitude, 
,..' ■ and the 25 th and 32d degrees o^est longitude. It 

has been a subjeet of some controversy among geo- 



vi.- ■ 


, , - ‘ ifai^t^.feikOB'two or tjirw 

in, off Sf Michael's, with the 
gfeat Sect ofSIpanhh gtdleons^'consisting of twen* 
ty-four sail, two of them carslcs of 1000 or 1200 
tons. They attacked them, however, without he* 
sitatibn, hoping to cut off some straggling mem* 
graphers, to what quarter of the world they ought to her of this great, body. It will not surprise our 



be referred. Originally attached to Aflica, they were 
afterwards, with evident impropriety, transferred to 
Amcric.a, and arc now more generally viewed as part 
of liuropc; thougli their connection and gene¬ 
ral resemblance to the other African groups, rather 
incline us to adhere to tiic first arrangement. 

It docs not appear that (he ancients 'had any 
knowletlge of the Azores, or of any group in this 
sen, except the Canaries, to which they finally applied 
the celebrated appellation of the Fortunate Islands. 
Hut the Arabian geographers, Edrisiaud Ibn al Var- 
di, describe, after the Canaries, nine other Islands, 
situate in the Western Ocean. That these were the 
Azores is rendered highly probable, by con^dcring, 
(hat their niimher is exactly nine; and that mention 
is made by these writers of the abundance of a 
s|)ccies of eagle or hawk, a circumstance whicii af¬ 
terwards appeared to the Portuguese so remark¬ 
able, that they derived the name of the Ishmds 
from it. The climate in which they arc placed al¬ 
so makes them north of the Canaries. Some other 
coincidences might be pointed out, did our limits 
permit; and^ upon the whole, we see no reason to 
doubt, that the Azores are really the nine Islands 
enumerated by the Arabians; though two of the 
number might probably be Madeira and Porto 
Santo, while the small Islands of Corvo and Fiores 
might I'l'iiiaiii unnoticed. The Arabian writers re¬ 
present them to ha<’e been populous, and to have 
contained cities of some magnitude: but state, that 
tlic inhul'ilants had been greatly reduced by intestine 
warfare. 

I’he first F'nropean discovery of this group is 
claimed by the Flemings. The Portuguese, eagerly 
bent upon pursuing tbeir career of navigation along 
the coast of Africa, did not readily turn into any- 
other direction. A J'lemish merchant, called Van 
der Hi'rg, is reported, in sailing from Lisbon, to have 
been driven upon these shores. The intelligence 
soon reached the court of Lisbon, where it excited 
considerable inter^. It is even said that Prince 
Henry went in person to examine the value of this 
new discovery. The Islands began, in 1459, tube 
planted and colonized ; and iii so fertile a soil, the 
inhabitants rhnidly multiplied. In 1466', Alphonzo V. 
is said to liavegranted them to his sister the Duchess 
of Burgundy; though, in that case, they must have 
.soon reverted ho the Portuguese crown. In 1580,, ^,; 
they fell, withithe other Portuguese territories, un¬ 
der tlio dominion of Spain. The Azores were at 
this time tin' grand rendezvous, in the voyage 
homewards, ^f the fleets, which came laden with 
the wc.altli of both the Indies. Hence they be¬ 
came a tln^tre of tliat maritime warfare, which was 
curried on with such spirit by the English under 
(I>ieen Elizabeth against the peninsular powers. In 
1 5.36’, Sir W'altcr Ralegh equipped two pinnaces 
of and 40 tons, the command of wliich he gave 


readers, that they' were unable to make any im- 

f ression upon it; but they retired without loss, 
n 1587, Francis Drake, alter having sivcpt 
the harbour of Cadiz, sailed for the Atores, where 
he took an East India carak, richly laden, and 
the first that had ever fhHen >oto the hands of the 
English, in 1589, the Earl of Cumberland fitted 
out a squadron, sailed for the A^rea, and made nu¬ 
merous prizes. 

Under the active administration of Potobal, con¬ 
siderable exertions were mo^ tor the improvement 
ofiMie Azores; btit the stupid and bigoted govern¬ 
ment which, fpl^f^, rather tended to destroy tliese 
benefits, and to. tl^e the Islands take a retrograde 
course. '' 

In giving a description of these Islands, we shall li* MicbaeL 
begin with St Michqel, the largest and most po> 
pulous, and the one in which me jpeculiar physi¬ 
cal structure iff die Azores is exhibited on the 
greatest scale. St Michael consists generally of 
a fertile plain, but diversified by an infinite va- 
> riety of billa and mountains, all bearing evident 
marks of volcanic action. The centre of the 
Island contains chiefly snmll conic hills; but the east 
and west quarters rise into lofty mountains, witli deep 
valley's and lakes intervening. The face of the coun¬ 
try is almost everywhere smiling; the plains are co¬ 
vered with luxuriant crops ; vines and oranges grow 
on the hills; and even the mountains are adorned 
with myrtles, laurels, and other evergreen shrubs. 

All .appears a paradise; nor could the observer, at 
first, suspect that this was a spot chosen, as it were, 
by nature for the display of all her most terrible pbe- 
nomena. The form of the mountains, however, soon 
indicates their history. There arc few, which, after 
being moulded by the volcano, have not been rent 
by the earthquake. In some cases, the chasm is so 
complete, that a level path has been formed between 
the fciercd members. One of the most rcmurkable 
apjicarance of this kind occurs in the Forto do 
Ilheo, a small Island about a ijuartcr of a mile from 
the harbour of Villa Franca. Mere n volcanic rock, 

2000 feet high, has been completely split, exhibiting 
tt chasm 3<} feet wide, from the top to .seven feet be¬ 
low the surface of the water. It fmms thus, for u 
tew small vessels, a harbour, perfectly safe from 'very 
vicissitude of tlie weather. 

In the year 1.'><)!, there appears to have been a 
most tremendous enrtiiquakc felt all over the Azores, 
but which shook St Michael fur twelve days wit.’iniii 
intermission. Since that period, there is no record of 
any such great convulsion, except one in 17.57. of 
which we have no particulars, and it was probably 
much less formidable; nor are any of its volcanoes at 
present in a state of action. Hot spiings abound in 
every part of the Island ; and from almost every ere- 
vice, vapour is seen issuing. But the most remarkable 
phenomena are the Caldciras, or boiling fountains, 
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which ris^bKlefly from avalloy (Sit|l«ddie Furnaa, near 
the wett«ra «x trenih y of the liiaAd. Thewater ascends 
in mKHnne, to the lieiglit of about twelve feet, after 
which it dtifeolvcs in vapour, ibrniiiig cloudit of va¬ 
rious ahapeb and coioura. The heat is t,uch as to 
boil an egg m two ininutes; tliough the bulphureous 
impregnation unfits it for being emjiloyed in such 
purposes. The ground in the immediate vicinity is 
entirely covered with native sulphur, like hoar frost. 
At a Miiall distance is a remarkable phenomenon,, 
called the Muddy Crater, whose vertex, of forty-five 
feet dmmeter, is on a level with the plain. Its con¬ 
tents are m u state of violent and continual ebulli¬ 
tion, accompanied with a sound rcsumbiiiig the 
waves of a tempestuous ocean. Yet it never rises 
above its level, unless occasionally to throw to a 
siimll distance a spray of the consistence of melted 
lead. The Furnas tdiound also in hot springs; 
some of which it is impossible to touch witllnut 
being scalded. There is almost* always, however, 
a cold spriiie near to the hot one, so that thqt 
can be brought to any tem|icrature that may be de¬ 
sired. These springs, after being long neglected, 
have, within the last half centuiy, been greatly re¬ 
sorted to, and the cures perfbrmcd in cases of palsy, 
rheumatism, and similar maladies, are said to be very 
wonderftil. 

St Michael is about 50 miles in length, and varies 
in breadth from 5 to IS miles. The plains are fer¬ 
tile in wheat, barley, and Indian corn; while vin^ 
and oranges grow luxuriantly on the sides of the 
mountains. They arc made to spring even from the 
interstices of the volcanic rocks, which are some¬ 
times blasted in order that they may receive the 
plants. liaised in this inanticr, they are said to be 
of superior quality s but the great cxpcnce originally 
requiied in such a mode of cultivation, coniines it to 
persons of some capital. The western part of the 
Island yields hemp, whicli might be raised to a con¬ 
siderable extent. There is also u mountain called 
Pao dv frr, which appears to be rich in iron, though 
no means .ire at present employed for extracting the 
ore from it. The exports consist of wine, fruit, and 
provisions. Foreign intercourse used to be confined 
rigorously to Lisbon; but since the emigration of 
the court, the inhabitants have assumed the privilege 
of tiaHicking directly with Kiiglond, America, and 
olhir luuntiies. After defraying tlie expence of 
its local gmernment, it yields 1.28,000 of icvenue 
to the mother country. 

The piiiicip.d town in the Island is Ponta del (iada, 
which contains about 12,000 inhabitants. It is built 
with tolerable regularity, the streets being straiglit 
and hi oud: the religious edifices are numerous and 
elegant. Thej consist of two large convents of the 
orders of St Franeis and St Augustin, four convents 
for professed nuiw, and three reculhimentos for such 
as are not professed. The liarbonr receives only 
small vessels. Those of any magnitude must anchor 
in an open road, which, though not dangerous, can¬ 
not be kept during the pievah nee of southerly gales. 

It is, however, the best roadstead in the 'island. 
Ribeira Grande is also a l.irge town on the -outh 
coast, containing nearly as many inhabitants as Pon¬ 
ta del Gada. It has two large convents, and there 


two several warm tarings situate in its neighbour- 
hnod. Villa Franca, alwi, though nearly destroyed 
by the earthquake of 15()1, is now a considerable , 
city. Alagoa, Agoa de Fao, Porto Fermoaa, and * 
few otliers, are also of some magnitude. The whole t , 
number of inhabitants in the Island is estimated at 
80,000 or P0,000. The character of the people ap¬ 
pears to behospitable, butiudolentand luxurious,and 
they are entirely under the dominion of tiie priesthood. 

St Mary is a small Island immediately adjacent tost M.in. 
St MicIuisTs, through the medium of which its trade 
is conducted, as it has no good inn hours of its own. 

It produces wheat m abundance, and exports a con¬ 
siderable quantity. The soil is composed of ciaj, 
which is partly manufactured into potUiy. 

Tercera, though smaller than St Michael, being I’mua. 
placed in a more central position w ith lespcit to the 
other Islands, has been chosen as the sjeat of Govern¬ 
ment. Tlie port of Angra is also superior to any 
of those in St Michael. This Island docs not ex¬ 
hibit nearly the same extensive traces of volcanic ac¬ 
tion ; the summits of its mountains are generally le¬ 
vel. It is represented by Adonson, however, .is en¬ 
tirely composed of volcanic products. Its lava, he 
sayis is of a thicker grain than that of Tenci life. It 
almunds in grain and cattle; but its wines aie infe¬ 
rior, and its fruits raised merely foi iiitcinal con- 
sumption. The residence of the Govciumcnt ren¬ 
ders tltc society somewhat superiui to that which is 
found in the other Islands. Tiit number oi inlubit- 
ants is estimated at .50,000. 

Fayal is the most frequented of all the Isl.mds, .is Ijv d 
its harbour is the best in the Aroicxs, and it lies di¬ 
rectly in the track of vessels that are cio-sing (he 
Atlantic in any direction. The principal town is 
called Villa de llortu. Captain Cook obscivcs, that 
all sorts of fresh provisions niaj be got here; the 
bullocks and hogs good, but the sheep small and 
wretchedly poor. The town is defended hj two c.is- 
tles and a wall, both in decay, and sen mg rathei ioi 
show than strength. The city contains two c onvc nts 
for monks, and three for nuns, with cMglit diurclu s. 

These are the only good buildings m it; no othei 
having gloss windows. The bay is two miles in 
length, and three quaiters of a mile in bieacltli, 
the depth of water from six to twenty fathoms. 

Though a good road, it is not altogether ftee fioni 
danger in SSW. and SE. winds,* 

A considerable quantity of wine is exported fionipao 
this place, under the.apjHlIation of Fayal wine; but 
it is reallj'the produce crfPico, one of the most rcni.m k- 
able of die Azores. This Island is c oyiposed of .in 
immense conical mountain, rising to thc^cight oi 7000 
feet, and bearing every trace of volcanic f<>im.ition. 

The soil consists entirely of pulverized! Liv.i. and the 
ground has even been said to sounq hollow when 
struck. All the lower parts of the niountain .in in 
the highest state of cultivation, undVcovered with 
vine and orange plantations. The vwne annually 
exported amounts to about 5000 pipes. It forms 
a sort of inferior Madeira, whicii, selling HQ per cent, 
cheaper, is in considerable demand. Pico pioduces 
also a valuable species of wood, resembling, and-, 
equal in quality to, maiiogany. an'ast'^ 

Graciosa and St George are two small Islands, si-Ctoigc. 
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> tttited between Tayal and Ferctra Gtaciosa is 
thuflv noted loi tlie c\trcmo btaut\ ol its as.pcct 
nnd sctntrv St (Jtorge h is rtcenth be< n t xposed 
to oiu of tliost awful visitations to i nch tlic \/oiis 
lu Milijict In 1 S 08 a rildiftri, M'uitc iii the 
<{iitic o( u Jshiul, w is obstnid to In in i stilt of 
Moliiit (iiiiuntiliou It coutnitcd, duiiii(j stieul 
d'li'' to tniit subttiruKOUs noists, and to tiusi 
violent (onviilsioiis thiou^Ii even pari of the Inland 
M length tlu guit iii‘'is (une, vit streams of 
fire issutd forth in evily diicetion with elouiK of 
smoke, wliith, but foi the voloimc li,,hl would have 
involved evvr> thing m midnight daikness. The 
pi UK ip 1 sti e im took lt^ diu t tioii low irds the be lu- 
tifu! town ol lisuli will h it stenitd on the point 
(1 swillowin^ up, but «uddiiil> ehtinguig its diicc- 
tion lushed into the'•e i ^ i ditlereiit elimnel,— i 
ln])[i} eviiit whieli supiivtitioii ascribed to the 
piiMistf tlic l)|suliiu nuns Man) Imndtetl acres 
of feitilt luul howevei, weic eoveicd with stone 
and nshi s some lives were lost, and a genei il gloiiin 
mil ( mstiinituin diflused throughout the Island 
llu mil iliitjiits InvMvei showed no dispo itioii to 
imi i It ind soon a) plied theinsiIves to itpaii the 
dniii^cs whieh their I laid had sustlined > 
i 1 he tw ) in ill md mo I w (sttily Isl uulh of C orvo 
il lions stini but irapnfeetli to belong to llu 
I I I he\ he als i out of the usii il ti ict ot naviga- 
I I I) It to those who, missing their eouise, arc lid 
tlnili 1 loit 

hus Its poulti) IS lid to be tlie finest ui tlu 
world the ciltle ue mmitioiis, but small Tlic 
s iijil I piodiK c of these Is) mds is not of niutli im- 

p lit iiiii 

It would b» inipiopir to ilosc this notice without 
nil ntii iiinj OIU ot tlu most smkin^ oeeuirenees in 
n ituii oin tines cNhibiled iii this (iiintci—tli 
1 idin iniersi 111 ot iiiw Isl tiids iioin tlu bosuni of 
tlu tei in llu lit lelatioii ot suih in evint is 
givinby Kuhn iii his M t ml us Subttiran us lie 
ilesiiib t IS iinouiieed b) violent carthquik<«, 
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gioup of rocks burpt forth, «hich gradually IncreM* 

€i] till they covered Hitral milw in ciiciiinfcreace, luhiiiui 
and, after being shattered by a new earthquake, 

Settled at length int) a solid consistence 

A ninativeof a similar phenomenon is iven m 
the ^dd Tf oljmo of the PhUosnp/itcf I I'lamlu 
John Robison, mistei ol a small vtssel, is staled to 
have ai rived on the lOtli Deciniben IJ'O it I in i 
ra, “ noai which Island he saw a fire hicak out of 
the sea.” On bs aiiival at Aogra the gminioi j 

hued las vessel loi the purpose of going to vu v it 
“ On the iqtli,” -eys he, “at two aiienioon vu 
mide an Jsl md nil fno nnd sinolei. Iho ashes ii !l 
on 001 di e l> like li ul and snow 1 he fire and smoki 
roand liki thmidii oi gieat guns " ,IIu adils, til U 
qii infities ol piiimet stone (probably common lav 
md of half broiled fish, wcie found fioiting on tin 
se i III its vieimt). 

\ smiilai plienonienon tool plaeo in rthiuan 
ISll, about half alei^ue lioni tlu western ex 
tremity of the Islind of *st Mu hail It seems 
to have been attended with ncail) the usuil symix 
toms hre bursting fioni flu sei, and ascending into 
the Ul lilt i host of sky rockifs accompanied with 
vast 'olumes of smoko, and shone is of scoria and 
lav i llu locks huwevii, did not rise above the 
suiftcc of tile wutei but ippeiiid innnediatelv 
iiiidii it, with the wavis dashing luiioiisly round 
tlu 111 lilt jiieviuus soundings are sud to hive* 
ifloids good shelter in its numerous listen ei „liti iatlionis , 

f)ntiking a geneial view of Ihtse phenomena 
and ot the other pecnimiities of tlu \aoiis, it is im* 
possible not to lamemt lb it tliij should not vet hm 
luen surveved by any siieiitifie obseivtr and we 
would fill! eiiteitain llu hojie, thit some triveliti, 
piopeily quul /iii), in i\ at length be indueed to turn 
his ittintion to a gunip ol Is) mds, which, mute tli in 
any othei, steins to oflir aruhfield of obseivation 
and distoreiy to geologists uml n iturahsts m (,encral 


wliiili listed toi e,,litdnvs, then afire broke from 
till mil c oi the si i and lose to the cluiuU while 
V1 t qiniitJtus of stones, euth, sind, and minerals, 
well at till same time vomited out At length i 


See llaitmum ’v T inn —Jr yn^e^ dc IliUandiu , 
1 I — dstUy ( afleUi nifVol 1— Masstt's diruunt 
of tit Mt^uel (in riiil Tims 1778).— (ool's S(- 
c lid V — tduusi 1 I lo Sttirgu/— 

Ul tin/ of On Atom, London, jSl (11) 
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n iB\I ON —Undei thisheael, in the body ot the 
w 01 k, w ill be found i tull ace omit of the extent ol in- 
cient Btbylon, and ol the stupendous edifices, which 
Il lulerid It the wontlei of mankind Our piesent ob- 
jiet wi'I be, to collect f om leeent information, the 
vestiges which iltcrsoling i succession of ages, still 
it I nil, (f this celebrate il capital of the Fast. 

\moi^ ill the itnuins ot nneicnt grandeur, theie 


arc none peihipswlneli possess etjuil interest with tl • 
rums of Babylon noiiewhielipitseiitsoniiny sti I ^ 
images to the nnagmation, or t ii ry b ick tlu m 1 
into such u depth of mtiquity. It happens I itj 
iiately that then site, thiough the leiineil invt tigi- 
tions ot Mijoi lieniull, nuy be eotistdeied is com 
pletcly fixed to the sniali distiiet, situiti imnu di itely 
to the noitli of the village called lltihh * Its po- 


♦ Ildhh IS nine miles from Mohawil, ind iicaily ioity-eight from Ba^jdid Iliehs Mi non on Bahylon 
1 11. I vitr / / 
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r.al>}ion. Mtion on the Luphi itc*., the fountains of bitumen at A mi!e to the noith of the Kasi, and aliout half a Baliylon. 
lilt or Deet, tlu distttiu L from the ascertainid po- niiJc from the rivti, ih a mass tquall} rtnuirkihk 
Mtiono^cleuciu aixl Ctcsplikou, and the thaiatUr of It is an irrtguhii oblong, the sides bung i(.sputi\C' , , 
the ftitrounding cmnitit, rombmt m utabhslnng Ij 200, 219, IhJ, ind 116 •yaids m kngtii, the 

thlb point bi} Olid a doubt 'Ihc ippclluion >»m , in grcatist elevation 111 k t. Niar tlx.'>iuiniil ot the , 

Its proper stnsc, cannot, liowt mi, hi ajiplietl to tlic uestcinsidt appears x low xvall hxili of uiihuini 

present remains ot Ilabylon, wIikIi consuit almost bricks, ccniciit(.d with uids nxl Mi iw I lx sum 

nholi} of brick*, fragments, and luhbish, piled, as nut is covered with limps of iul>l)i->l id uiili in* 

It vveic, iiimiss(s, and serving ns quarinsloi the miiixiablt fntipnents ot pottui In < I bitiinidi 

t onsLi action of new eitxs fn thin condition, never* pebbles, vitiihed hixk, and cv i ^h Ji It <1 

theless, they hive dtvervedl> iittueted the attention glai>s, and mother oi ptui IJi m m in nv dm 

of modern traveliels, and interesting notices have >f vsild beasts m tins pul of tli iinns iiul nio il 
been given h> Della Valle, N'lebuhi, Ives, Ottei, and the cavities are filleel vv tli bats a I (x I \s ili i. 

He uicliiinp Hut the leeeut obseivations of Mr ap, eaied a niche or rteess ni u tlx s i mit oi the 
llieh, eiiligliteuedhy the ptevioue. inquiries of Ml- northern face, Mr Hieh e uisid u to h elu^ inti 
joi Ifennell, have been so much nioie c iiefSI and The wenkmcn sueetvsively evtiieted t«o v iden 
eeinipldi., tint thej nearly supersede all ptioi in- tofhns, containing skektenis m hi li ] i n i i 
foiiiiilion. We shall first give a view of the objects He vus ol opimou thit the whole pas i wli uvu 
that piesciited themselves to Ml Rich in tiaversing might he its extent would have proved ti h (<« i 
th seelibi ited eioiuul, and slnil then off rsome re- pieel m the same nianix 

milks Is to tliose mexnt eddiecs, of vvheh tliesc 'Ilii->miss d noimnit d the My/ be ii ^ ili 
objects ire to he e einsxle le el the lenxiii . most ekv iteel p ul of the e umiii In heei e >n il i 

Ml llieh eomnu lie eel his ol venations at Hellah, ed by moM tiavell is as the lowii e 1 eliiv wlxli 
,uul pioeeieUeltutlu noith uloug the eastern bin k of tornicel one of tlx Ivoti nil k etui s in tlx vv x <1 rs 
thirupliiites Utei passing some vnialki iiunineKhe ot antit nt baby Ion jlxolhivvi tlx I'lliee with 
came to i vast mass, 1100 V nils ni length, md 800 in Us hanging gardens ud this w is eliuU loiitnl 
Us gieafcst breadth, wlule its anost elevated put out, by aiiexnt uillumlxs ti be n tli s le 
rose lO ol 60 feet above tile kVII of the pl an. It eon- (’pposite to the twv i oJ IkJnv 1 lx i i th n 

Msts almost wholly ot e 11 th loimed from ek composed being on the enstnn fl, pilx v is lo b i lit 

brick, and sticvved with vinous vptiies ot ii igments^^pion the wcstetn Innk of tlx ivi i W illi tl e e \< i p- 
'Jhe name of Aminn is given to it fiom a tiadition, tion, hovvevei, oi a slight notue eolketed tiv I) Vn- 
seeiniugly unfounded, of a son of All having been ville, modem trivelkis h id given no infoination of 
bulled in it.— Ihen after traveising a vUley ?"0 any ruins situate in tint ejnertei Mijoi Rmixll 
yards long and eiosseel bv some' smaller iunis, he vtiy piopcily pointed out tins as i i nxl oh- 

edttx' to the seeond <1 ind ui iss, torining neatly a )itt of investig itioii foi fntnu iiu|iiiii Mi 

squire of 700 v iieU in length and bimidth Jliis llieh, on ic if lung Ihi summit ol tlx Mu|elil 
paitottlx mills IS evtiemel) inteiesting, containing whence he eomiiiinded in estinsive view irosstlx 
sevu il wills, 111 X pictty entne state, they nie iivei, was much sin prised it diseo\emi„ no ti x i ot 
eight leet thifl, lu some phccs ornainentccl with any i urns vv hates ei Not satisfied with this di tut 
niehes, mothcis htuixthened bv pilastcis and but- view, he ereissed ii id eiiefully vui’e v..(l the .,iouixl, 

tievses. So IX leiii tills of punting anil sculp- but could ehseein only vuiix inou xK of null ih 

fare aie to lx* seen on llxm Ihe bucks are ol tlie mensjonv, which ronveyed no xli i ol the unnien e 

liac't kind, aiiel eemeuted with lime. Me may heic stiuetuies of which he vv is in s, mb l,tt lu le iv- 

ubserve that the tjty, as M.ijoi llcnncH suspected, mg this ncighboui hood huwtvii, h will ti visit a 
ippe iis to hive been biiill j u tly of bui nt .mil partly toner, which hid been inipeifutlv ol> vivid by 
ol imbiiilit bucks llnee kmds ot cement hxve af- Nic'buhr, ihout wx mil south wist ol fl II ih uul 
so bun useel. llx iiuhumt hritks aie m gential beyonel the site* U'signeel to 'mexnt Bibylou. Oui 
niertlv honml t )t,it'x i with uedi, or ehopnc>d sti iw, tiavelki, who hml formeel no hi„h I'xpeet itionv hoin 
which ail still fu’tnd m gre It quantities Ihe burnt this ob|cet, was stiutk with tlx utin ist mu/ement 
bucks xrc etiiionted, pi.tly with bitumen, but more at Us magnitude and granikur which (kexheliy sm- 
Irtqiienily with lime imueiiil the use of which passtd siiy thing he had yet witiui.s d noon,, these 
hid Lse iped the iio'xe ol obsiivers previous to Mi mtiiesting riniiaim. If consists of i mouiid ol an 
llieh lie stitesi it to be mueh the most tfiieaeious oblong figure, 7vg yards m eiicunifii, nei It uses 
of any 'iintks uimnteel with bitumen could be in a corneal foim to the Ixiglit of iq8 kti mil liis 
easily ”st piirntul but where ood moitar had Ixen on Us summit a solid pile ot bne-k The i »Ii di- 
used, no power oi ut could detach I hem ft om the minishing in thickness to the tup llx biicls xre 
wall, without breaking thiiu in pieces Some parts of the hixst deseiiption, nilJi iiisei mtioiis on them, 
ot the* edifiei 111 (pustiou lixve been eke ply'excavated, and so well <e ixnted with lime, tliu it is ix tily ini- 
vvith a view to the umeivnl eit the bricks, but the posMbk to txiiael one ot them till u this mni 
wenknieii have Imx n intimidate I in conse>qiitnce oi is called by the Viabs the Jitii N/m; </ 1 veiy 

the Iiibbish having fallen in, and hulled sonic of then tiling reiuaikable is by them aseiibi.d to ^imiud, 
numbet . and they have given up the vv ills, on ac- but the itxamng oi the Uim Bt v seems unknown 
count eif the extieme tcnaeity with wlueh they aie even to thcnise Ivts Ry the .lew it is e died Ne- 
cenientcd. ihis cdiilcc is called by the nativti the buchaduezzars Prison. At a trifling distance to the 
A (fit or palace. east i8 a mouad equal in clevauein to the Kasr, and 
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Babylon all around arc tiaces of ruios to k conudciabic ex* 
^ ttnt 

Mr llith !] iMiig thus described these rums, begins 
vin eiutiou h to foim conjectqits respteting tnur 
uri^'in mil nature. At the hist si„ht of the JStts 
A/ ) j/ h( hid involuntnriH cvelaimed that, if the 
viLuition rindeied it possible, this eeitainl} inu'-t be 
the tovier of IJelus lie sides its cvtiaordinir} inij,- 
iitudi, thill IS sonic appeanutee of .Its being built 
in stipOs IS described b} ancient mthois indt]i' 
11011 I on the east inn eoiiespond to the temple, 
whiili oceupi d jnit of tbc ijuadranguUii lueh ii 
tint siuio Hided ibi tower Altii eoiisiderfiig tlii e 
< iiimiist inees, Ml fticli is ltd on to inquiie, uhethei 
I lx s() ceitiin Is IS genet lilt supposed, that the' 
t ut ol lilu must be found on the eistein side 
III IK iiMi md till pallet andhui,,mg gardens ou 
tl lu tun Tilt aitii soini* aeuti leiuaiks his 
] ilh lu I omi s t nt Hilled, md hi is obliged to stop, 
uithuut itiiving it un sitisiutorv njipiopimtion of 
tlieihj its \ Inch hid fillen under Im ob«ei\atiun 
fill sul>|(et IS ceitiinlt nnoKed in much dukiiess 
md unieii III t> but is it is of eonsiduable inte- 
le t eve shill piisint oui leaders widi such obseiva- 
tions is iis coiisidet Uion has suggested to us 

It isstittd b> ancient wiiteis, in tlie most posi' 
tiM md UH umst mil il ill iniiei tli it the piilaee with 
Its ,^1 md 1) |)i lid lae ol h ingmg gadins, was situ itt 
upo 1, 11 \(ij neiii to tin nm , wliinee, nuked, 
till miens were utiliiiail} watered Now, modem 
lldnlim prisents, luai to the iivcr, no aims of any 
iiii,,niliuU except those on its costiir bank tlic 
\mi m K isi, ind Miijelibe It seems unquestion- 
due till It lure, tint tiuse, li ain, must bC the 
mil mtof those iminensi structures, riieii, folloiv- 
II fl I nil tus \vi must look lot the tower of Jleliis 
en the wt'teii side of the iivti Hut belt we lie 
eio sed h} the st itiiiii lit oi Dmdoius, to which Mi 
Huh does not semi to hive fullj adveited fhit 
iiitlioi lepoits tint theie weie ftio piliecs built on 
oppo iti sides ui till Luphritis of winch by fai the 
not (\lensi\i and nngmficint wis that on the 
wi 1 Ml bink fill Mijoi Kennell naturally mills 
t ilie th OIK whiih other wliters call i/it palact. But 
t de cues iiutiie, that Diodorus is the onl} au 
lhoiit\ ioi time lx fir pilaics lleiodotus and 
t latuis tlx txiiiei 111 eje witness mentiin only 
uiii mill Mill ntlv intcit'iiii no xh i that any moie 
esisiid It eeins ilso quite unaeeountable, tint, 
wink infeiiii siiuttuies evliibit vast piles of luins, 
tins wt stiiii p il lei which must h ive been the gi ind- 
i st IIid mi t i\tinsive ui ill should not have 
kit the sk„kte t tnei of its cMstenee It ni ly 
tiKuioic ill Live ennsideiation, whither Dioilo 
Ills wh) wiote only II urn hears ly, might not h ive 
ixin deitived hv v iivmg accounts of oiii palice 
nto the idia that tiure wire two I hi sinking 
siiinlnitv 111 his two disiiiptions, as to situ ition pi in, 
md oiniincnt somcwli t favours the eoii|iituii 
Me ait sinsiblc tint it is a hold one but ein only 
st\ tint without it, the aspect ol modem Baby Ion is 
wholly jtmxpht ible lor it sicms quite ascermned, 

111 It tlrcre are no rums ol any magnitude, close to 
the river unless on one side, which is tlie eastern. 






— Tik y. yM- «iis 

If may not bo amlsse thot^lbre, to folldw oafe the 
eupposihoii, and to inquire bow far, by its aid, thie''''^V''*‘^ 
ancient and the recent detcn^tiwis can be broughf 
to accord. 

Ancient Babylon consisted of an immense square, 
divided by the Euphrates into two neaily equil 
paitb. It IS distinctly stated by Herodotus, that 
the palace and toner were in opposite divisimis 
to each other. If, tlieii, the rums on tlie eastern 
side be the palace, w‘e must look to the western 
for the tower, Iheie we find tbc Dirs \tmroif, 
a sttipendous pile, the dimensions luid cliiraeUf of s 

which are pueisily such os the towir, in a state of 
total dilapidation, tiiighl have been expected to e\ 
liibit. '\et, lo its 1 tally being the itmams ol that 
tdihee, the objections arc fonmdubit. 1 irst, its dis- 
t uiet‘ of nearly ten miles from the Alujelibe would, 
to include it within the city, requiic an cvtensioii 
tvtn ol the vast limits assigned by '\Iyor Jlenntll. 

But it IS ccitam, that the ivtcnt oi Bibvloii was im- 
minse, that it lalher resmihled an inclosed dis- 
liict than a cit\. A gicat pait of its area win 
under cultivation, and it his even been asseited, 
tint the pioducti raised within the walls coild, 

111 (asc of Sligo support its iinm iih popilition. 

Mithout listing on the authoiitv of lliindotus, 

though It hi eimtii mid by Plmy, i vi n the dime nsions r 

oi btrabo leikoned according to Ins own e<t mate 

of thi stadiimi, would give upwards ol eleven raileu 

to each siili of tin square. But it is sujiposed 

that the pal icc and tower must each be in tlie < inti c 

of thiir rispeitive divisions, an arrangement lei- 

tainly incompatible with the ictual situation of the * 

rums. The expiession of Herodotus, no doubt, is » 

/(iififii/ in the niiddh , whiih Majoi Ileiincll has 
tiiiiislntiil anfre Me doubt mueli, huwevei, if tins 
ispicssion can be understood in so precise and ma- 
tlieinatical a smsi II is I iinill lily said, that a budd¬ 
ing IS 111 the middle or hcait oi a i ity, when it m 
completely inclosed within it, and buiroundid by its 




buildings, evtn though it may approach to one of its 
extremities Such, it appears to us, might be tlic 
piesint nil tiling, tspeiialiy since the palace, being 
upon the iivcr, could not, geometrically speaking, be 
111 the middle of its division 1 he Kasr above de- 
sciihed seems pretty cxittly what we should expect 
in the ornamented and inli dxted part of the palate, 
lilt Miy^lilie, Jlr ilith contcivts, might be the 
hinging gaidins Me would suggist the mound of 
Annan ,is a nioti piolntbk'situation fiuni itsvitinity 
both to the itvir and to the palace while the Miije- 
liht IS at an ineonvenicnt distinte from both Ihis 
lust structure, fiom Mr lliehs observations, seems 
decidedly to suggest the ideiof a ruy d seiulchic, 
Ol sueh stiuetures, several are mentioned in Baby¬ 
lonish history, piitieulaily that ot Nmus, said to 
have been built utfAni the palace, and ui extraoiih 
nary elevation (Diod 1 ii 7 ) 

All Rich mentions his inttntiun of making ripi it- 
ed visits to this spot and of exarainiiig the dilfeient 
obji cts with gi e Iter c ire and minute ness \ildaional 
li^l may thus certainly be thrown upon the subject, 
though It seems improbable, after thi suiveys elready 
made, that any grand featuie should remain to bo 
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Jt>ib\)nn discovered. Set M<mou mihe Rtttm of Bahi/hn, hy 
II ClaidiUh JamtiiRKli L q Km> Lond. 1815. (i i 
BACON iJojiM \cidiiuiuan,bonWUh No\»ni- 
bci 1740, who niaj In considered us t’lc louiulci ot 
the British ‘'chool ot Sculiitun, and wliO'C woiks 
arc still Its boast, w is the son ol 1 bonus 

Bacon, cloth «i)ilvi.r in Souths iik whose fouiuhers 
potvSiSRid a enisid i ible tstitt m Sonn rsetshne. 

\t till ij[i. ot 11 Ik was houod appitntice ui 
Ml Cnspt’s ininulactoi) ot poitilnin it Lambeth, 
wIiLu he w IS It Inst eiiiploitil in puntnif; the 
smill oinniientil pieces ot ehnii Iiut soon attani- 
td the distiiKlion ot beiii^ inodelhi to the woil, 
Ihe piodiid of Ins lahoin w is devoted b} linn, 
lioni Ins euliest yeirs, tnviids the support ot his 
pnieiits \Mnle thus eti^i^eid, he hail in oppoi- 
liiiiiti ot seen c the nieid Is t\ceutcd by ditleient 
s( ulptois ot einiiieiiee, which wcic hent to be burned 
It in iil)oinm,' potten An oiiseii ition ot these 
prudiietiuns appt its to hive imnieeliitely eleteiiiinieel 
the eliiection ot hisr,ennis and his pro^i e ss in the 
imitition of them w is no less ripid than his pio> 
juiisitv to th p II lilt u IS stioii' Ills iidoui ind 
uineinittni^ dih,,e i ne liese pioved b> the tuet, 
tint the hi.,h( t pu iimnis „i\Ln by the Ssoeiety for 
(lie 1 iieo n i^einent if \its, in tlieise piiitieiilai einsses 
III wliith he V i i eemipetitoi, weie idjiieljed to 
hmi nni linus liclween the yeats J7(u iiul I77b 
Dll II „ his ippientne^ship he likiwis touned the 
des] n ol wenkin,r stitnes in aitilieiii stone, which 
lie iltenv irds euiieel to piifeition 

Ml Bacon tiist atteinpte d woiki in in uhlc about 
tile yeai I't) lud, iluiini'the eemise ot hseiily 
elbrts 111 tills ut, w is Jed, by the iisiiuieis of hi$ 
^ciiius, to nnpiove the method of tiaiist iimg the 
loini ot the model to the nmrbie (teelimcalU < die el 
r r Old til } lids), hy the inventiemof i mine 
peitiet nistiuineiil toi this put pose ind which Jins 
in ell sine e adopted b\ niuiy seulpteiis, both m this 
niel othei eemwliies • Ihe idvaiitoges which tins 
instroment possesses iliove those forraeily employed, 
ere, its gieatei eeitnintv and eMctness, tint it tiikis 
i corieet mcusureuient m eve ry duection, is eontam- 
eel m so small a eonip iss as not to eiicumbet the 
woiknitii, and is tianslet ihie either to the model oi 
the niiible', as iniy be required, without the necessity 
ot asepiiate lustiument ioi eaeh 

In the ye 11 17(iO the fii t j,old ined d giiin by the 
Bov il Ve ideiiiy w IS adjudged to Barem, ind in 
1770, lie was i soenteel by that boeU Him hist 
weak 111 seulptuie w i i hii t ol his piesmt Mijesiy, 
(»eor e tin 'Iliad, inteiieled loi t brist Church Col¬ 
lege, Ostorel It is Slid th it of sistecii difteient 
eompetitiona 111 wliieli lie eng),^((l with uthei ailists, 
he was iiiisiiectsstui m oiu eise only Ilisknov- 
ledgc ol the intiipu s yle 1 is ioi a time eilled m 
e|Uestu>n, iiid on oee isioii ot the doubts whith ijeie 
laiscd on this point, he is lej orted to have modelled 
his head ut .Inpitei 1 on ins is the n ist sitistaetuiy 
method ut upeiiiiig tl i ehit,.,e Ihe ohjeetioii pio- 
h blv oiigniateeliinm tlie cneimi uiee, tliitni s(iine 


bf hi* ptfnclpal works the figures were reprcscnttdni 
the coiitume ol modt'rn tniies; ot which Ium statue ol 
Justice Biackstone at \11 bonis College, Ostoul, and 
that ot Ilowatel m St Pauls ( itliedial me lenilik¬ 
able isanipli" But his ,,enms was not subjected to 
tile truimnels of this 01 any one style txelnsivi ly. 
Many of Ins iniblcmitic d liguieM iie designed iltei 
the puiest nieuiels and m 1 t isti iltc„ th relissie d 
Among others ot this eliai utir, tin monument to 
Mis Diajier, m the C ithedi.il ot Biistol, i tsqiii- 
siuly simple In hislitii prodietions hkewi i j n- 
tieulaiiy those ot a niomiineiiUl kind, lie intiudiieed 
fiequent e\ inqili s it the iieient •.tvli s 11 (lie 
well known moiiument to tlie I iil ot Ciiitham m 
\\istiniiistei Milicy, th it to T Old leeiheIt Mmniis, 
and otheis w(ill h mqlit he nuiitionid ' Aiieithei 
marble, St aiLt ]y hnished ut tlie tmu ol his de ith,’ 
says Daliiw ly, III In, itu ddisif th 1 i / 
li (I, ‘ willsecme linn u lu'-tmg f line loi oii„nulity 
anil classical tiste It isthe Coeiiotipli 1 itel\ eieit- 
cel It Westminster Abbey 10 the jioel M 1 on V 
muse, holding his piolile on a iiudillioii leehius o 1 
an untupie alt 11, on vvhieh iie si ilj tiiieel iiiiilit i 
lyre, tlu tiagie iiiisipu, inclliiulwii ith ill oi the 
niosteurreet toiin, is seen on uieient sueo|>ln 1 ol 
the pure ages. 

On the Ith of \u^ust 177') 'L bieonwis u l- 
denly attackeil with in 11 fl unm ition ol the IiowiIm, 
which oeeisiuned his de ith in little 1 ou thin iwo 
elays. He ebiel ni Ins qth y 11 It iv nj; 1 wilov, 
Ills seeond vviie, mil i i tiiiih it six s ns ud thee 
daughteiM. 

Ol his nieiit as i Mt itu ny the nn vci d ind e li 
blishid reputitioii oi Ins wmks liis dluidedthe de¬ 
cisive pi oof. “ lilt woiks ot Bieoi Biiiki Ne 1 
kill' Wilton, and Ilixnaii, siys Ddliw v ( n d to 
these mi,,ht now ptihaps lie idelid otliei mines oi 
nearly equal piomise), will lesiue the pi nil i^e 
from being totally indebted to toni,.inis loi piiiie- 
tion in blituaiy. llis present Mi|i tv it C 111 t 
Cliurth, i bust by the fust nieniiinid Ji i, tin 
stieiigth ul Btiiiini Ihe vuioiis pieduetioi ot 
this irtist whitli adorn St Piuls Calhtdi d ( hii t 
Churth and Peinbioke Collij,ts, Oxford the Miliey 
Chuiih at Batli, and Biistol C athedi il, .,ive inijile 
testimony to hia powers obove all, those gie it uiel 
proinuient wuiks amoi,^ the munuinents in West- 
iniiiste I \bhty 

But itvvis not ns an ailist only tint Mi Ihe on 
was istetiiud He* was no less di‘!tiii.,uisl cd by tin 
fninnies 11 his mind, and the upii^htniss 11 )i s pi- 
vite eh II letei. Ills pnneiples were <1 c) ly toiiiuled, 
and the viitiies which lit strene to alt in vveie me i- 
sured by istaudnd nioie uiibendtiiQ thi the nieie 
dictates ut leeling 01 ot a cultivated tiste He w is 
an avowed bilnvei in the tiuthsoi the C Inistiin le- 
ligiun and m him this beliei exliibitid its cone 
Mponding etteelM, by p oiUicing a consistent intiueini 
upon his nhoie eh 11 n ter and eoiiduet In this ni tn- 
nci, thi tiengtii ot his piineipliM md the redily 
ot ins coiivieti 11 were duly niaiiilesteil thronghuut 

S 


* Ihe invention has suiiietiines been e lOneouMly asciibcd to Muns Iludon, i Ireneli Senlptoi. 





Baron jus life, than which, no test of bincei'ity la more ub« 
Btkit ttiuivot i), no in^truttloR more useful, and no icutm- 
numl ition m irt [lersuaiivt. J||s 

ill Ihcon w-ib icniihablc for the sinipluity eWia 
inunuiN, ind wo-j, in all fhinj^ t void of ostenta- 
ti 111 Of the {;(.neral poweis of Ins nund, and pai- 
ticiilul} of Ins acute and jusl perception in mattets 
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t>f tast6 connected with hlit. jqyt, 
opinion ndU be fotraed by thoSo;’ 
tide ScvcpTunF, whicli he con 
edition of Chambers v Ditiumtuyi 
Sc'O Mrmoir of the late John Baton, R, A By 
the lleTCrcnd Richard Cecil. London, 1811.*— 
(ta.) 
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I s til lit of in kill,; hind, bv nliich term is nit iiit 
I // i ^ mIikIi 1 ivJnti soft, full of (uitie*, his 
in icKi ilile tists uid IS ei*-!!! dyistcd 
I I IV 1 I I ike III 1st III the ntsof piiintiy luipoitnice, its 
'• II i,.in price il s till pi nod of histot \ iiid is involved 
1 til (lb cnMf\ of tlic tarl\ a^cis of the world 
^ 111 It Is no ividiiui troni beiiptuti that Abiahiln 

I 11 u [11 iinleilivitli till method ol nnking loaf'bread. 

. ( kes in 1 mill iviii d lire ml art iipeatcdly mention* 

' I I IS 111 i(h b liiiii bur 1)0 notice is t iktn of loit- 

bi (111 Win ml III) til It It was known in the tirue 
of Mo t IS m till Jiwisli liw time is npioinbi'ion 
1 > II il II ( of It diuiiiw, the cilebiation of the [iis* 

1 1 (IkoiIi (hip Ml \cisc lo) 1 gypt, both 
I tl II itiii tf till eountiv md the tarJj period 
< 1 II (1 ill/It on ins \ 1^ hktls to hive bitn the 
ill ill tills I t V I til tiiiutised IhcCIml 
. I liiviv I put III iihmi lilt} wile uvih/ed 
I ilv isiulv IS tilt 1 tptiaiis, mil thi V were cc* 

1 biitiil iiiioiict till 111 It Its foi till goodness ot 
III II bieni lilt (nil i sine us tbit they were 
til lit tile lit III Hilling bii III It the Goel J’an 
1 Ivilv II (I supii^titioiis piojilt isctibed dniost 
il tl ( mil) III *’f ^**0 "tm hi tn thin i,oils 

tl I I iliip till II r lilt (I niiliiciil till 1)1 to 
1 l\ till iitlii is 1 1 till t most iisetiil inventjons. 

I Ills Ml mil t I II lionu till till yen of the 
(ity SO, o lb ) It ()())( Us b I It till toiinnentt- 

II III <1 till (bust m ei) iluy bcttled in tint 
I tv il 111 1 til vv 11 with P istu king ot Macedon 

PI I II // / \ / ■'tviii 11 ) It vv Is tliin thit the 
H mil si) lint itijn iinti d with the ichiieniints ol 
ill (riteks III lint then e i[iitii became eiowded 
ntli ilviiitm r (I ill I iiiiU vv ith artists uid pluloso* 
pill I tioii (In [itolifii belli ot Alban Ikioic this 

I no I, the koni Ills wtre often ehstinguished oi it 
[ 1 > lebi (I by the ap])i II itioi) oi the/) tl i aiting nntion 

Vinei till intioduclion of bikers into Rome, tlie 
It of m ikin.^ blend lias ilw ivs been practised in the 
mill ot i mope But it nnde its way into the 

II 1 til vLiy slowly iiid i/eti It ptesent m till nortimu 

I iimtriis of 1 111 ope md Vsn, loif>bie*ad is seldom 

II d i\en)t by tin higliti elisses ol inhibitants In 
‘sneilin lorexnnpli you see rolls fuqnintlj in the 
tl Us but nivtr Invis Guttenburgii u> a town 
i III uiiing ibout > 000 inhabitants In tht y ir 
isi > It w IS iiowdid with mLteli*ints fiom all paits 
ol I mopi, bung the g i it eonncctmg link bitvvien 
Bin III! II d the ( oiitii lilt lowiiils the end 1 1 that 
'in tW eaptiun of m I nehsU packet oieleied a 
(> itiiTningli biker to bike foi him a quantity ot 
bit id lino mting to 1 1 Steilnig mvilui fbe 
biker was confounded at so great an ordei, and re¬ 


fused to compi;y, till the captain gave hint sccuiity 
that he would cairy off and pay fur the loaves, de¬ 
claring that ho could never ditoobt* of so gie’nt i 
quantity ot btcael m (lottenburgh if it weie* left upon 
his h md In the country part of Sweden, you meet 
with nothing but lye-eakcs, as hard ncar^ os flint, 
and which aie only halved twice a-ycot* About Unity 
jtais ago, loat bread n isalmoMt as larc in the cotin- 
tiy places and villages oi Scotianil, barlet^ bavnotki 
and oitUn c th\ coipituting the univuraal substitutes 
almost among all tanks. But the ease » wouiUrfullv 
ilfercd at picsent. At that tunc no win at was r us¬ 
ed in the fertile salley of btiafliemn andthcvil* 

1 \^( ol Cnttt, the laigest village m that valley, with 
a population of nearly dOOO pen sons, contained only 
two hikers, who could semcciy (md employment. 

At |)usiiit it lontiuns hvc ui six, and each liib t 
busk tl nil 

In 111 iny parts of 1 ngiantl, it is tht citstom for 
piivatc fiiniitiis to buki tiun own hieail I his is 
partiKilIlly the cise m Kent hikI m snne ] utsof 
Lancaslini In tin yiir /M)l the town ol Min- 
rliistir, witli a jiopui lion of ibout <>0 DUO ptisons, 

(lid not loni im a single public bakii. Wc do not 
1 now whithci oi nut it eontims my atpieoint. 

Z Ihc only substance adipUd fui inilingloif Dfliuni 
buad is the Hour of wliiat, i gi issy pint dbtin-kti Nit 
guislied among botanists by the name ot 
Ihis plant ib eultivatcd, pcijiaiis, ovci a grcatci 
tent oi the globe than any other and like'man, it 
seems to adapt itself to ilinost every ilmmte W 
have SLcn cviellint eiops ol it raiscil m north lati¬ 
tude 6 u . It IS cultivated m the Last Indies, eonsi- 
deiably within the limits ot I ho torrid /one, uul, m 
the north oi liidostin, it constitutes a chut aiticlo 
111 the food of the mh ibitants i he original habitat 
of tins plant lb unknown We know however tint 
it impiovea considerably m itb quality t vveadvanie 
south. The wheat ot Essex anil Kent brings a much 
Inghei price than the whe it i used m J ist-I otln in 
and Btrwicksliire. htinih w'licat is supefioi to that 
of Engl ind. the Italians have the sniienoiity over 
the breneh m their whe ite n c rops, anil pi rh ips the 
best wbt it of all is raised in Tirbaiy mil liiyii 
Mr Btuec found whiat growmgwild in Aby—in i, 
and, in his opmiou, lliat kiiigduni is the nativi eo iii- 
try ot the plant It would bcein to be orii'ii i H m 
All lean plant, since it tlnivib best m Bnniiv niiil 
Egvpt anel peihips tin muuntuins ot Vbyssniia, 
though withm tin toiiid aoiu, miv not d'H i muih 
in point of (hiiiati hoin Ihi more no limn piamsol 
Egvpt In India the pi in bcimsto fi ive deli iioi itcd. 

U lb always dwarfish, and the eto|), ve hive bee i 





tolJ, 18 letfH than in more northern ch* 

^ in itL*). 1 |l 

? The euk^T o( ih»r diffcreiit varieUG 8 of whtat, 
aa prtctwed in thi^ cuunti}, and the nictliod ot giiiul* 
inj, and tlu doui lur the bakei, being toieigu 
to the prcM lit suhj ct we eninut, with pioprietj, 
toneh upon tlKin It ini} be biiHiruiit to sd} timt 
origtnuli} ill 1 iigland the baker was ins own nuiiu- 
faelurei He ptiuluibed liis Own wheat, and got it 
ground is ht w intid it. At that peiiod, the miller 
8 pint d tlu wile It into lliue juitiuiib, natnel), 
t! nil po 1 ud, iiid liruii Hit bn t w is the outside 
of til , nil It w IS not ustd i f >ol it all, oi only 
gntii to hoisLs 11 k /(lldia w is tlu portion of the 
grain ii\t hi busk il wistoaisir mid diikii lo- 
loin (I tb 111 till J/o winih (oiistituti d the intirioi 
oi eiiitnl putlion the gnni ihi'floiir at in 
am i,.,i, inuoiuited to t)iree>iuurths ui the wheat 
giouiil Uut, by inbLnsibU degites, tlu iiiinutue* 
tine ot blend became se^paratt d i ito two distiuet«in> 
}iI()yiHenU, thit of the iiualman, who gioiind the 
win at and bold the Hour, und tlut oi thi biker who 
converted it into bie id 1 be inealman made diHin 
enl kinds of ilom, some cxtienul) hnt and white, 
while otlieib were Very eoaise and unjiuhtable Ihis 
white Him, vihen nude into hieud, wis so pleasing 
to tin ijt and the taite, that it gnduallj got into 
gen lul use, and the people retused to puichise, the 
bii id made ot tlu whole of the dom. At present, 
in the mills in die neighbourhood of London, wheat 
IS divided into no fewer than btven distinct kinds of 
dour ihe following are the average piopprtioiib of 
these obtained fiom a quarter ui wheat; 


'i bushels, .} peeks. 


tine dour 
Set oiids 
I me middlings 
(. o.ii xe middlings 
Brin 

Iweiiiypenny 

Bollard 


llius wt sec tint vvhe it ilmost doubles in bulk by 
b( in.. ..I und into fiom 


eight houra of the tunc of baking, must be as foL Baking 
lows 

|||^ Ibn ot <f> .lioiniwpjn 

Peck loaf 17 b 0 

Half peck h U 0 

Quartern 1 ) 8 

Before diese loaves are put into tlie oven, tlu v 
weigh, 

Ih o- 

Ptekloul J 9 U' 

Halt peek 0 11 

Quaitein 1 11 

From this It ap]ituis ihil tlu ivei.igt loss of the 

quaiterii lual in weight by bikiiig is <)' ouiui oi 
not quite so miuli as one-seventh ol tlu whole 
1 1 eiiii tlu experiments of li let, .ind tbi otiui Ii idi 
eouiniisMemeIs wlio were q pointed to exuiiiie tlu 
sub|ect in 178 (in eunsequeiue ui iii opinion piev iil- 
iiigniPius tbil the boJkeis diil not give tlu tuil 
weight, while these trielesiiuii deelertd that tluv put 
tlu propel quaiilitv ol iioui in tlu loives it qq i us 
tliat the lieiuli led loses i i oiisul i iblv ,.ieit(r 
weight m the ovt n A loaf wliieb when |)nt into 
tlu oven, We ghed 1 b.* < lbs when til en out ot tlu 
oven, we ighed at enaveivt einh SI lb iitisi 
Unless than at first Ups inuuints to ouuviiit 
more thuii one sixth or vi i\ lu ily to tbs eil tlu 
whole I lus gre del loss js ibuily i win., to tl i (lit- 
teienei between the di ipe ol the 1 i ..li h ti d 1 leiuli 
loaf, llie Lnglish has nenly i cubic form while 
the Ficncli loat is verj long and leiu'ei 1 i it is 
obvious, that the lod which presents tlu ^.le Ue t 
surface must lose most weight in the oven 

Ihe 1 tench eonimissioneis, bowiver i mnd tl it 
this loss 111 wei.,ht tt ts bj no nu ins inidoini, even 
with lespeit to tiuise loaves vvliieb vveie m Mu oven it 
the b line time, ot tin suiu sjiipi, in (lie smu (lie, 
and which were pul in ind t il in ou it tlu sane m- 
stiiit File gieiitest ddh lenee in til e e iiciimst ii i es 
miouiitcd to 0 ^ssq or "■ pailsmtlii Imiebeil wlneb 
Is ebont jkth pait oi the whole \< i oidnig to this i it , 
wc miv siippo e tint in 1 ii,.li h qiiiilein lod vvlien 
taken out ui the uvin uiiy v iiy in weJ„ld ' th | iit, 
wliuh iiiioii Its to idhe m le t1i i So 


liuin , the bolting of fbi wheat there is a fine 
wlitegiittv iibstiiue, till el sharp, obtained. It 
eon iitiiies the centie niid iintst puit of the grain of 
wlu d I Ills Is jiiitlv sold to the biscuit-iu ikers, 
iiid Is eiiqil lyed in biking the dne«l kind ot sea- 
biseiiil. It Is piitlv aioiind again, <ind eanstdiUcs 
tlu liiKst niJ nil si \ ilu ibu kintl ot doui. 

DiAlrcut ^ Hie liikeis 111 liiL It Biitun, at piescnt, tut le- 
biuebof stnctid by act ot Pnbimeut to bAt only three 

Biead. kinds ot bre u! niiiuly u/u Un Uarulanl to/ieoteii, 

and hi u iliiild. Hie first nmst be iiiaiktd with a W, 
the second with h W, and the thud with H anel 
the bake i who lu gleets to m tik them in tins manner 
IS ludile to a pe ii dtj. Hie wht den loaf is made of 
tlu hiii'st Houi the standiiiel wlu dm of the whole 


that till 1 iw which suhj ets tlu hi i 11 tv il 

Ins bit id weijis one oui e< It than it i u, hi to tl i, 
semiitoo evil and must li ivi i It mui e} to n )ent 
tlu ^.ooihuss of the breul, by making the ' I ei u >ii 
soheiti ns ibeutthe weiglit than tlu qu ility <1 ins 
loaf, lo this we ascribe in pait the liuliuss oi tlu 
Londen hie id m geuLiol, toinpired with the hi id 
m otlui pi lees, pnitieiil Illy in Ldii biii„t wluit it 
IS reinaikably good But there are otliei causes loi 
tills eleterunatiou ol the London hitad winch we be¬ 
lieve to be of leceid date. Iluse we shall rutiee 
heieaflci 

5. A sack o‘’rtoni weighing iso lbs pul eontain-N'linibii el 
ing fivf huMiCeb, IS sujipost d t ap ible t f he ing b ike d *' '*'“* '** 
into 80 loaves III tlu acts of Pnliiiiuiil it^ulding^**^ 


flour mixed touether, and tlu househeild of the the as 8 i?t u) on bread Act oiding to tins,i stun di, 

loaisii flour. Fht loaves baked are usually peck kth of the lod consists of watei aid silt iht'umiin- 

loives hult jKtk, and quartern loives tlu weights tug j<hs of fliur But tlu fiet is, tint the nmibei 

of which, provided they be weighed witlim fortj- of quartern loaves that can be made from a sack ot 





I’ 


Kakme 


I*roc* of 
Baking 


flour, (Icpenda entirely-On the goodnea*- of that ar- 
“^tiik Good floui require# mort, water than bad 
flour, ind old flour than new floui ‘'omt times 83 , 
8 }, or tien 8 b loast-, may be nude mt ol a sack, 
SOUK times seucelv 80 

blit iis now proceed to givi a slioit description 
ol the mode of b ikmj; as piaetised lu (ireat Biitain. 

q Ik b iktliottsi, ought to be a laige room On 
one side slioiiid be elected i drcssci with suitable 
sh I\es ihovi It on mother side a kneadiiig-tiough, 
ih lilt sev 0 leer 1 mg, three 1 ct high, two teet and a 
liilf hioad at top, ind miuLecn itiehes it bottom, 
null i sluui-bond ti pen the dough up at one end, 
I 1 I lid to shut dmn like tint of a bo\ On a 
ih id s de shoul 1 he t i ijipei, capable ol holding 
time >1 loin pultui of \ itei, with a fireplace to 
will tile liipiid I lie Ol I of course oi i upie« tlit 
f 11 1 1 de It IS i s p 11 [ iitnunt about thiec oi 
Ji I fell lii^li >11 li III iieled iiieulat roof, and a 

I) 1 II k or St ,ni fi I i Hid lui iislied with »tloor wnieh 
mil b shut tins Ir tlii g oenltUstointolKit the 
oiiii mill wood iitliei f „ot or biushwood but 
It V )uld I)i III ell mo < icmomical and eknidj to 
iII pi )\ pit < ) il 11 ill u purpi se 1 ho requisite* hie- 
pi 11 h ) 11 be cut t d at one side of tin oieii, and 
the 1 I III iv lie la di eomumiiieitcd bj miking the 
tl I \ I il I imd the oviii Ihis fire luaj also be 
tmil)\iil l( III It Ihi eoppti and* the water ui il, 
mill It would sill m hlditional hit or spue the 
liilti till disipiii ibit n eisvit^ of huiting the cop- 
j 11 in the n ii ilsill wliiih s pietty geneiall> prae- 
I id in I (tidoii ^\e lie }>eibuadid that au oven, 
iimstiiiited iipm thispini iple, would s ivt the baker 
1 eon iilei il>le mnuil spiiiei wiiuh foi many years 
] 1 I II biei eontmuill incit ismg Indeed, it u> 

II) 1 I tint til pii I of w nf oust keep pact with 
tl I 11 lit 1 1 1 ol thi {<q il it on ind wt dth oi the 

< I III 

ill le 1)1 it III tl wliiih the o\tn must be 
I 1 to 111 It 1 ir bikii,, bread is 430° (hi- 
\{ I I I I t MI r 1 il'i) Ihohakeis 
lilt iploi I til luiomiter but tiKy reckon the 
u 1 utiei ntlj he ued when floui thiown on the 
11) 1 »i it Ik on » bliek lery soon without taking 

] I us su|)p« 1 It I biker is going to convert a 
ai k f rtni II to lotus lie jioui the flotii into 
th I 11 hi e Hough II d then silts it through i fim 

e wl ell mike it lu veiy light andbeivis 

to limit I I n, in iti s with which the flour may 
I 11 X I Vu ) Il of iliim* is tillII dissolve 1 
OKI tl In I i tl I ()ut mil the solution pinned 
lot) j til) i 111 I hi hikeib llu irainw I tb 
I II I o 11's d i h It t silt aie likewisi put into 
tl t il) i III I pull it < I 11 >1 water When this mix- 
till Ills c ) )Ii 1 din tu the ten peratuio ol Sk, 
tliii t i_h h pints )1 i isi ire added the whole s 
will )i \ d I )e llni tl I led ihio igii tlie sc ison ng 
sien imp ed iiUu i hoii m the flour,^id mixeil iiji 


with die requiwfe iiortioA of’it to the consiatene© of Ibkaig. 
a thick batter. Some dry flout h tlun tprinlcled 
over the top, and it u> covered up With clotlis. 1 hi# 
operation ik called in London ttthng qumUr-^ongp 

In thi# situation it is left about tliree hours. It 
gradually swells and breaks through the div flour 
scatterea on its surface. An additional padinl of 
warm watei is now added, and the d(iu,.h is made up 
into a paste as before, die whole is tlu e'oiercd up 
111 ft IS called tetUng hat/'',pun^e‘ In this situ ilioii 
it IS left about hvc hours. 

Ihrtc pitlflils of warm water au now added, tlic 
whole is iiitmutcl} blended and kneaded uiwards ut 
an horn iht dough is then cut in pieces with a 
knife, thtuwii oiei the sliuce-board, and penned to 
one side of the tiough Somt dij flour m sprinkled 
over it ind it is Jell m tins -tate for four hours It il 
then kneided Hgiin for half in-hour llu dough is 
now cut into pK(c!>, and weighed in oidei toiur> 
nisli tlu leouftitt quantity foi c uhloif loin pounds 
fifletii ounces being allow d loi tvei> quaiteru loaf. 

I'it iiuthoil of moulding tiic dough into a toal 
can staicell Ih diseiibed and can only bclcirned 
by ocular inspii.ion 'fhe loaves uie Uft m the 
oven about two hoius and a half 'W lieu t iken oi t, 
they ait tart hilly coveted up to prevent i<» miuh is 
pofcsiblc the loss of weight. 

The above d^npuent ipplies only to tl t modi of 
hiking as pr it need in London f>o doubt, sli.»ht 
diflirelicts exist in diilerciit countius llu ruiit'i 
loaf, wlneh ft baked in a pan, icquiiih nbiiously i 
diifeiint process from the Liiglish loif, and it is kipt 
a longer time in the oven 

Alum is not added b\ all bakers llu wiifer of 
this niicle ha been assuicil by sevtial bikers of rt- 
spectubiJily, botli in 1 dmburgh and (tlisgow, on 
whose tcbtiniony lu leluv, and who ni ide excellent 
brt id th It they nevti employ id any ilinn I he iei 
son loi adding it, given by^ the I ondoii buki i-* is th if 
It leiideis the bread whiter, and en ibles them to # pa 
late readily the loaves hom eaih other ihisuddUioii 
has been alleged by medical nu ti,and is eoiiMdercel by 
the community at 1 irge, us iniunoua to the lu dtli by 
oci isionmg coiistipiton hut if wt lonsidti the 
8111 ill quantity of tins silt idded by. tie bdei not 
quite >’ grams to i qaaititn loit wi mil not i< iih 
ly idniit dicsc allegalions Suppose an nuhndml to 
eat tho seveiith p irt ot a iju irtefn lo if i d i\, he 
would only sw.ill iw ei^lit tenths of igiam if ilum, 
tl m i Old tty not i)u tl so me eh is lull a gi iiii foi 
om hilf of tins silt consists of w Un It seems ib- 
surd to s ippi)si (I) it 1 lit a gram ot ilum, swalluwid 
It difliunt tl DCs diinig the eouisc ot a dty, hoiild 
oieasioii lonstipition 

7 I he addition ot thi yeast ol beer to mikillu I ui 
dough bwt II IS m iiuprovemiDt of the origin il jn u 'i* 1 11 
tiee /fflitH was iisid by tlu nneients for tin | ui ***’' 
pose He nee we lend in thi Old lestimintoi 
(taxtn d bn /, as ihstingiushed from i // i/ 


* III J[/))iloi \ h ri i'll „)o!nebsof bread is estimited entnely by its whitincss, it is us i il witli those 
I iC*^' ) t.11 )l V tlou ifaninhiioi qua ity m add w much alum as common silt to tlu dough Or, ui 
rill 1 wo lis t 1 ()i 111* ry of salt idded ft dmnmsiud uiie-half, and the ih t ei< iiey supplied by in equal w eight 
of ilum Ihis nnpioves the look of the bread vciy much, rendering it much whiter and firmer 
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Baki iu. lJu nitthod of bnkiug by means of leaven n is this 
V quantity o( floiii i ui idt up into doUj,h with «a- 
tti, this (ioUr^h btinff su m a waini phct, is ktt loi 
ihoiit thiity-six houi' During thit piiiod it shlIIx 
considcrublA , n 1 liLcomts of t thinnci coiisistiniy. 
In shoit, It 11 ulii_iU'. i spent- ol ftrim illation It 
lin$ now IIquia U iptnihii suull, and idaa^rit* 
obit fcotir ti-lt IS the siibstinit known bj the 
nanit of / /it / it this subituui bt mixed with a 
quintity ol lit-h douj'li, it oee i-ions the whole to 
undergo a speidy leiiiiLiit itioii ind to swill pietist- 
l\ in tin siniL 111 tin II is dou(,Ii mixed witli yeist 
Bread skilfully bil I I in tins iiiiniui is not iiifeiioi 
to 1st brt id but wluii uii-l ilUilly niiiii„td, it 
Ins ISO I ti t( 111(1 (out mis i quantity ol aetlu 
IK id Aieoidiii^to till expel lint Ills of AIi 1 dim, 
<^poiiiid of floiii, whin loiivsited into leiMii, roii 
taiiit> as iiiueh aietie and as lequiiis 1(1 plains of 
ciiliointi of potohli to iieutiiih/e it It b} i irbo 
iiitelie me 1118 (is isfiobihli) huathonatt ui. pot* 
ash, 10 grains ol it contain 21 gi ims of pot ish, whieh 
requites foi satuiation 23 ^ gisiiis of leitie and 
I'liiiy iiifoiiiis us that yenst in liis iiim w is tin 
ployed in spun iiid (laiil is a funnnt of biead 
(i till i 1 1 Jl/1 I) II / I )i nto HI I oh HI > n ito, i/ut~ 
III I ii/ii \p(nift i^r I II la pi j //«- 

I h il it !!• Qh I / > itln juiiiiitU 

n I IS at (\ahi II Idf xiiii ifc 7 ) lioiiitlii- 
pibsii'o wr Sic tint till itoniiiis employed I iicn to 
riisc then bund, but tint tiny were sensibh of the 
supeiioiity ol ye it 1 e iieii, however, niidi its 
way beitb into 1 unite mil Spain, and was univ is illy 
employed m tiu nuiiiui letiiie of bit ul till tow inis the 
e lid of the seienteeiitli ii ntuiy ,whi n the bill ei of I’l 
ns III gin to III poll yeistfiinii Iliiuleis and to tin 
plot it putty genu tliv is tsubstitute foi leaven Ue 
Invi Ilia 1st id nginstineeof the bliiiibiiss mil <>I> 
stnuevo tin It irntd iiidthe poweiful md tin re ub> 
ness with wli ib the) uii dis]iosed to aim tliemselves 
igiinst all ilti I It ns mil iiiipi ov i nil nt s. I in ba id 
by/ tills sill) titutioii w is 111 millstly iinpioved both m 
*ippi nai et iiulmflavom 1 lia v iiiUion ixcitid il 
tuition til e msc Ills diseovcud tin I lenity of 
nu dll nil in I’Ills didlud it piejuilii ill to tlie liialth, 
the Jriiiih goveinuniit mteifercd, and the bikeis 
Well pioliibitid, unibi i s via penilty ftomuii* 
pi lyin^ ye 1st in the nntiiul iit ne of bit id But it 
IS III V III foi giveinments c Ikgis mil uinviismes, 

10 «,)[ ) tin i-ilvis to tliosi inipiuvemeiit^ which 
till pi I t III the 11 ta md m mill K tuns es entul to 
eivili/ d ouitv Ihe ii enmtv and pel everime 

1 1 sill ntirest is pioot leiinst pailuhitioiis, uid eon 
tan s 1 1 il idi till vigilance ot the most utiver,o 
VLiiiniuit Iht laws ol Queen 1 li/abeth however 
tyi innn li tiid ib uid, did not puvent the mtiodiic- 
tion of mill ) IS n dve>stull into Lnghnd Niither 
did the mtlmitv of J outs the louitecntli, nor the 
deeision ot tin p'ly sie i ms, cltte i tin Pm isun bal e i s 
tiom peisistiiir, III thin improved luiidt ol mikmg 
bu id Iht y11st in lliiideis vvis put into biieks, 
the moisture w is illowul to diop out, mid m this 
eoiiip iratively iliy st ite it was e lined t> tin e ipital 
ol I I 11 CO 

rill siptriority of vfut bitid betmie gi uluUly 
visible t> all, the deeiMonx of the niedieal faculty 


weie forgotten, mid the prohibition laws wcit' allowed BAmg 

tacitly to sink info ohlmoli I he new mode 

biking b) degreet ixtended itself to othei countiiis, 

and Is nov, wi believe, pi ictised eviiywheu. Jn 

w'lrm dimites, vvlnii tlie yeast of but ennnot In 

hid, utliii hiihstitutes lu eiiqliiyed whnii inswir 

the mie pinpuse In tin 1 i t Iniiis ha ul is 

raised by means ot tin liqiioi I'llltil / d I/, vvhieli 

flows out ol Uie cocuinut trie when its inuche- 

are cut, md which ferments so i ipidly, 111 it in tv i 

Ol thici houis It beeoniis m intoxie itii g li juoi ii 

the \A est Indus d du is imjihyeil f i tbi mi i 

puipose*. Ihis IS till liquid whnh leniun- in th 

still iftci the rum is di tillid ill md i tinr f 

in lb)'Oils to what oui distilhis till / ti / it 

no doubt consists ol i -ol ition ot imilteud -imi 

puvintiil fioin leiineiilmg liy tin iliihii whihtli 

liquid t out lined beloie dist II ition i d n xtd d 'i 

less with i qu i tily of yiii-t In th t w i in eliin li 

It undu^ois i veiy speedy leiment itioi ii d < ii th t 

leiount anawirs ill the piiipo-ts of yi 11 lu 11 

bilii ^ of hie id In this eountiy it is nu m un u 

thing to conveit tin spent wish into sinib Inn, 

yvlin 11 the woikmiii ibmk vvith iviility Bill it Iv 

iind Igots this elnn^i wliiii fiinuntid m tl i 

w ly with M 1 st 

S. lln ippiiiiine ot vvlu it lloni is ti u I n I ( i la 
to iveiy jiLi on to u |iiu iny <1 siiiption hi II t W i 
aneiirits kiKw tint It ion istiil I liietiv f i l> l ' 

Called v/ iili, whnh is Pliny iiloiii u wi in 

sepn ited Irom vvheit bv the mb ili tints < I tin 1 I i I 
ot Cliio, and in Ii s t me the sti ili c I C in > w i u 
sniirtd tin best md ii,.l)ti t bu u i it v i in I 
f nil uheit vvbith w is nut ,^i nil (lln i \ 

///( IS ") Jill Is till niuli till fi III V t 1 I y ti 
Ul iiiuf uliiiiis ot -tilth, mil 1 no (iinibt tin re ii 
why thi otlni lon-titui its ot win it wia o loi ^ i 
bung diseovircd About the yiui 17-'- I’lei ii i 
111 hall in philos plei u tov i d iiuitln i i i tit 
lilt ol wilt It ts whnh the IImie 1)1 t I li is b i 
given Ills nietlud il ibtimn, it \s s tl. Hi 

took a quantity of Horn, md ton leil it n I i do i b 
With vvat 1 , tins dough he I lit nli I iuiitinii illy In 
twill) his filial Is, vviiiii a sill ill sti III ol w iti I till ] I 
u) on it III loiitinui I the kiu iilii as loi^ is tin 
w itu I 111 otf milky’ I V tins pi e tin wluli it 
the t III h vv IS washed wiy, md tliui a in iii eil in 
Ins III 111 a guviolouad il site indvuy ullie vi 
siibstmie, vvhieh wns the gluten {( // / / 

jail 11 (//^ 10 t J N( ihu ^1 im In th win n, 
emit III gluten 111 my i onsiderihle qu mtitv 11 n s 
Ilf It nil) he di«eoveted in huley !> l ti e gluten ui 
bit lev i mnot be sepnatid by w i-liing It is ht im> 
ed by solution mvvitii lot gluten is - iluble m i 
sni ill I luportion m told vv itei But vl ui li it liqiii I 
18 be itui to 1^0 Ol I JO the ghittii eoigulites md 
falls down m ^ley iilouied ftoils By this mi (hod 
gluten nny likewise be disiuvuid m tin hives of 
niuiy trees 

llii wntci CTTiployed to w ish out tin si iich soon 
deposites that suhstmee in the foini of a viliiic povv 
du If this vvntii bt now filteuil, tvapoi ,lid to i 
sniall qumtity, iilteied i^un to ipuiti tin euigu 
latcd gluten, ilaiifiedwith white of e^,^, md then 
evaporated to the etnsi-itnee of i syiiip, it ilipi it , 



prisms, #Ith diKe^wll ;lwti(h»i|#* (Edlin- 


Making, page 49.) ,' If Uiii^experimtmt be. cftriiciii^TOlait^i^va^^ 
wheat contains a portiMi of comipon sugar. But W . iedd’bi'jNHit '* ' ■ 

♦ « 1 t. _B*r ' - 



ity^j 

ilf^Uiis tfi; 

made 





have great doubts respecting it. scarcely believb'i^' .’lti.;T^' 8^g«r I« far';t^^jji^tdlest, in proportlpliv 
it possible to obtain in regular ciystals the very smsdl,;^ ^iP. aH'rilife of- wheat - flaur. If it be- 

quantity of sugar that must be contained in a ppund.-'. Utart^-lp^at', olvira^h^Uirii^'lt to be,, it possesses the 
of wheat by the process described by Mr Edlm, for. ' foUbi^laig ptrophtti^': It'does ()btfci^,stalha« ip prisms 
he merely set the syrup aside tp crystallize in a epot lilte cdiiinKm'sU^ the &i;i[a p(‘spheres 

place. Common-sugar mus treated would concrete into- like boneyT^-^ Iw'Wpt so, hard *» cpmjBiioa' SH^, nci- 
a hard mass, but would not cryst^Hzc. We believe tWit so sotplilp in wn^er.. Its surdptening power, 
that wheat dour contains a portion of saccharine mat* according, to-is tp of common sugar 
ter, but it is a species different from common sugar.: -' as 1 '-Bfzt ^hp 'iupst distinguishing property, is 

We have never, indeed, made any expo^ments on the-.' that, when diisphred'i)ct wpfpr, it'J&rments of itselfi 
sugar of wheat, 'but we have made a ^eat m^y oil... without the <4di.Mpn ‘ht jRi«y.y€i^,)‘Whereas couimon 
tile saccharine matter of barley, which we found pi*j, sogaf does imt undergo. Ihat proC^S unless yeast be 
inilar in its properties to the sugar into wJiich starch- mixed; with its aqueouprSblptipnu - Jlence flm reason 


is converted by being long boiled in very dilute sul-t- 
phuric acid. Thc-re is every reason to belicvp.thot 
the .sugar in wlieut is similar to that in barley.' ._Now,... 
tiic sugar in barley crystallizes.in sphereaLsuhtlar to 
candied bonier, 

<>. Starcli, the first, the most important^ and by far- 
the must abundant constituent of wheat flour, is a' 
while, crisp, crystallinc-like substance, insoluble in 
cold water, but forming with hot water a thick paste,'- 
which has the property of gluing bodies'together. If 
it hi' roasted on the fire till it assunies a brown colour, 
it hccoines soluble in water, and acquires the prefer*'*, 
tie.s i>f gum. If it bo boiled for forty-eight hours ib,.'? 


, why the dongh 6i wheat flour ferments, and is con¬ 
verted into leaven*- ‘Ildsfermehtatiop does not.take 
place if die st^h^iue uiattor be washed out if by 
water,' ps -l^r'j^Un ascertained ^y dhrbp;}; .experiment. 
Th^'^rmenjtwqu wheat flour is at fir^' confined 
- to die sacclqirme ma^eiv, Itfirst un.dqigqeii'the'vi- 
nouit .fermentation: here the process, if'possible, 
ought to be stof^ed.' Bnf as this is usually not pos¬ 
sible^ the acotpus fermeumtiop com.mcncei^ and vine¬ 
gar is formed,' Probably at lost the starch iiwelf is 
acted on, and ^casions die taste of ill baked lea* 
' vened bread^^'lUbugh ^is is doubtful, 

IS. As tp the proportions of these three.coiistitu- 


w ati'i', holding one-hundredth 'part of its weight.'of ents, they di^c so much in different kinds of wheat 
sulpliiiric acid in solution, it is dissolved and cop.verteV.. ::dour,' that nothing precise on the subject can be dc- 

term.incd* The greater the proportion of gluten, the 
bettw in all cases is the flour. When the wheat 
has not fully ripened, or when it bos been exposed 
to ruin while lying on the held, the gluten cannot 




cd into a species of sugar. This sugar is heoyiq|tnatt 
tlie starcli from which it was formed; the sdl^iriC - 
acid remains unaltered ; and no gaseous body is either 
nh.surhcd or emitted. Hence it has been oPncludcd, 
lliat this sugar is merely a combination of starch ohd 
water; and that the acid acts only by promoting the 
solution of the starch, without which it is incapable 
of uniting with wiuor. Starch is one of the most 
nourishing articles of food, and' is undoubtedly tliu 
portion of tUc wheat flour that renders bread so nu- 
trith ;. - ‘ ‘ 

10. i'he gluten, the second constituent of wheat 
flour, is but small-in quanUty when’compareii With 
the starch. It is a grey sub|8taace, exceedingly elas¬ 
tic and adhesive. It is not sensibly soluble iii water 
after it has been collected into an adhesive masb Nor 
docs it dissolve in alcohol or ether. Wlien dried, it 
becomes brown and semitransparent, nftd when 
thrown on hot coals, emits a smell similar to that of 
burning horn. If it be put into a vessel, moist, and 
set in a damp place, it undergoes a species of fermen¬ 
tation. Babbles of gas separate from'it. After .some 
days it becomes of a much thinner consistence, and 
then may be employed to agglutinate substances to¬ 
gether. In about ten days or a fortnight, it acquires 
exactly the smell and taste of chepse, which it re¬ 
sembles in every thing but the colour, which is too 
dark. This caseous fermentation, if.^he expression 
may be permitted, distinguislics gluten ftpm ml other 
vcgctal^i bodies with which* we are acquainted. It 
is^^e gluten that wheat flour 'bwes the property 
ofoeing converted into loaf-bread. All other graias 
are unfit for that purpose, but they become fit as soon 


cosily be separated from the smreb by tiic process 
above described; nor does it form an elastic, adlic- 
sivo moss ; but a friable Buhstance, distantly resem¬ 
bling the fibrous matter of potatoes. Hence,ihe 
goodness ot' the flour may be determined by the state 
of the gluten.' The writer of this article has repeat¬ 
edly applied this test to London flour; but he has 
been alwaj'S unlucky enough to find it ilecidedly, 
bad.' From the flour furnished by two or tlireo differ¬ 
ent bakers iu different parts of the town, he cither 
was unable to obtain any gluten, or it wanted the ad-'- 
hesiyeness which characterizes the gluten of good 
wheat. No d'oubt, thm-e must be abundance of excel¬ 
lent flour in London; but we believe (and our opinion 
is founded on the bread, which, in general, is greatly 
inferior in gomlncss to the Edinburgh bread) tiiat a 
very considerable proportion of tlie flour.used i.s bad. 
The iuhabifants of London pride theiiisclve.s on the 
goodness of their bread; but never w'as any act of 
men more mistaken. The London bread is, indcoil. 
winter; but, iti other respects, worse than any we 
ligve met' with in Great Britain, except the bread 
baked in Berwick-upon-Tweed, which is very bad, 
owing entirely to the unskilfulnc.ss of the bakcis. 

'To furnish an idea of the proportions of the consti¬ 
tuents of flour in good wheat, we shall give the result 
of an analysis of Mr Edliu's. He sepurated a pound 
avoirdupois of wheat into the iollowing mgre- 
dients: 
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owa accQfid^ because it containiS''A quantit/^of sugar 
similar to the sugar of starch. 

But'as far as baking is concerned, the knowledge ■ 
of the pculiar substance which occasions fermenta- 
tioti is not material.' Thu only useful purpose whicli 
fermentation in dough serves, is to generate a quan< 
tity of carbonic acid gas. If the dough be impreg¬ 
nated with this gas by any other method, fermenta¬ 
tion is not necessary. Mr Hcmy of Manchester 
found, that if flour be kneaded into dough with water 
saturated with carbonic acid gas, the dough rises 
as well, and the bread is us light and well tasted as 
when it, is baked with yeast'. Ilencc, those bakers 
who litre near Seltzer water, or any water impreg- 
nated with carbonic acid gas, may substitute that 
liquid for yeast, without injuring the quality of tlieir 
bread, 'ITie quantity of salt contained in a <iuartern 
loaf, may be reckoned about an ounce avoirdupois, 
or i37 grains. If, instead of the ounce of salt, you 
. dissolve ii||jWatcr 2 oz. 5 dr. gr. of the common 
crystaUie^Pcarbonate of soda, and millttlie solution 
wml with yoiir dougli; if you now add 7 oz, 2 dr. 

■ 22 gr. of muriatic acid, of the specilic gravity of 
1.121, and knead it as lapidly as possible wIili the 
dough, it will rise immediately, fully us nuicli, if not 
more, than dough mixed with ylast, and when baked, 

» will constitute a very light and excellent brc.ul. 

14. Those examples aro sufficient to tspluin nhat Panary 
is called the panary femtentution. There is, in fact, 
no such thing as a fermentation peculiar to bread. 

But wheat flour contains a portion of saccharine mut¬ 
ter,>>Which readily undergoes the vinous ferment a- 
tidii^ liluring this fermentation,’carbonic acid gus 
is evolved in every part of the dough. This gas is 
prevented from escaping by the gluten, which i'orms 
every where through the dough mi adhesive web, 
through which gaseous substances cannot make their 
way. Hence, the douj^h swells in every direction, 
the particles of starch are separated from each other, 
and by the heat of the oven, they are arrested in that 
positioQ. So that the loaf, when cut, appears full of 
round and oblong cavities, each of which in the 
dough bad been lilTed with a globule of carbonic acid 
gattt It is to the presence of these cavities that the 
bread owes its lightness, its agreeable taste, and its 
easy digestion. Even its colour is owing, in a great 
measure, to the same cause. For when loaves of 
wheat flour are baked without the addition of yeast, 
or the presence of carbonic acid, they constitute 
pne solid, dark-coloured, disagreeable tasted mass, 
which has been found not only nauseous to the palate, 
but likewise of difficult digestion, 'lliebe disagree¬ 
able qualities arc, in a great measure, rfbviated by 
converting the dougli into thiii cakes, and baking 
tb^. rapidly on a hot iron plate over the fire. Ac- 
gordiogly, this is the method followed, when wheat 
flout is converted into bread without fermentation. 

Thus tlieuthe theory of bread making is completely Nntritivr 
developed. Nothing can be simpler or more inge- Qoaiiiiw of 
nious than the process followed by the baker. Nor Bread, 
ought the wonderful Cbmposition of whom flour, 
which adapts it so'well for the manufacture orL-f-^d, 
to b4 passed over ini silence. Without the prescncv. 
of tlie saccharine matter, the fermentation could not 




Total J6 0 

In this .case, it appears that the gluten amounted to jt]- 
of the whole flour, the sugar was ;^{th part, the bran 
^th, and the starch almost |fds oi’the whole flour. 

' l.t. The yeast which is employed to ferment or 
raise the dough is obtained in London from Hie brew¬ 
ers of ale. In Edinburgh, the greatest part of the 
yeast used by the bakers is either prepared by these ' 
trudesiiien themselves, or procured from those who 
innnufncturc yeast on purpose to supply the bakers. 
Various methods and various ingredients are used 
for this purpose; but Hie following method is, wo be¬ 
lieve, as, good os tmf : 

Add ten pounds of flour to two gallons of hoUtnfl . 
water.; .stir it very well into a paste. Let this i^-' 
ture' stand for seven hours, and then odd about, a. 
quart of yeast. In about six or eight hoars, thw' 
niia^re, if kept in a warm place, will have fermented, 

' and produced os much yeast as will bake an hundred 
aud twenty quartern loaves. > 

Yeast made in this way answers Hie purposes of 
the baker much better than brewers' yeast; because 
it is clearer, and free-from the Jiop mixture, ..which 
sometimes injures the ,yeast of the brewer. Some 
years ago, the bakers of London, sensible of the su¬ 
periority of this artificial yeast, invited a,company of 
manufacturers from GlwgOw to establish a manufac¬ 
tory of it in London, and promised to use no other. 
About L. 5000 accordingly were laid out on build¬ 
ings and materials, and the manufactory was begun 
on a considerable scale. The ale brewers,'fmoing 
their yeast, for which they had drawn a good price, 
lie heavy on their hands, invited all the journeymen 
bakers^ to their cellars, gave them their iull of ale, 
and promised to regale them in that manner every 
day, provided they would force their muster^ to take 
all their yeast from the ale brewers. 'ITie journey- 
men acciirdingly declared in a body, Uiat they would 
work no more for their masters unless they gave up 
taking any more yeast from the new, manufactory. • 
The masters were obliged to comply; the new manu¬ 
factory was stopped, and the inhabitants of London 
were obliged to continue to eiit worse bread; be¬ 
cause it was the interest of the ale brewers to sell 
their yeast. Such is the influence of journeymen 
bakers in the metropolis of England! 

What tlie substance in yeast is which induces fer¬ 
mentation has not yet been determined. Beer yeast 
may be dried, and kept in that state for a cqnsiderablc 
length of time, and if moistened again with water, it 
becomes capable of acting as a ferment. If it be wash¬ 
ed in aleoliol, its fermenting power is destroyed. If it 
be kept in a moist place, it undergoes a change very 
similar to the caseous ferriientation of gluten.- But. 
yeast and gluten arc distinct substances; for gluten 
ts incapable of producing the vinous fermentation. 
Sugar of starch ferments of,itself when diluted with 
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be prodaccd iii It, 'c 9 rBiiw«C;’j „ ,. 

evolved, and the breed wdald be hard, heavy, black', 
and difficultly digestible. ; Without the presence of. •loe8,''tnaJte8 ah agt. 
the gluten, the carbonic acid woftld make its escape' ■ dnguishod from .trheateh 

as soon as formed, and the advan^ges of the ferraen- ■* --»- --iA 

' And, finally, without the prC' 
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tation would be lost 
sence of the starch in such a hotabic proportion, tho 
bread would neither be a palatable nor a nourishing 
article of food. It has been supposed, indeed, that 
tlie gluten is the substance which renders breadyo 
nouri-shing. But we conceive this to be a mistake. 
In tlie first place, its quantity, when compared with 
tliat of the starch, is trifling. And, in the second 
place, we know from other ciicunistances, that starch 
Is peculiarly fitted for being the food of animals. 
Nearly one-half of the human race live almost 
wholly on rice, a grain which consists almost entirely 
of starch; and the small quantity of that grain which 
constitutes tlie daily food of an inhabitant of Indos- 
tan, and wliicli supports his life, is truly astonishing. 

15. As no other grain except wheat flotjir contains 
these throe constituents, in the requisite'fwimortions, 
it would be in vain to attempt to convert tnem into 
bread, by the sanic process as is followed by the 
baker i»i making wheaten bread. Potatoes, for ex¬ 
ample, contain no sensible quantity of saccharine 
matter, ft would he in vaia, tlierefbre,. to expect 
them to ferment, like wheat dough, when mixed with 
yeast. But we have little doubt, that mashed pota¬ 
toes miglit be made into very good bread, if they 
were kneaded with water impi'egnaied with carbonic' 
acid g:u), or still better, if, instead of common salt, 
the constituents of tlvat substance were added in the 
proper proportions, as they have been already given in 
this article. I'otatocs contain a very great proportion 
of water, and when boiled in water, t|iey couimunirate 
a brown ci)!our, and give tlie liquid a disagreeable 
taste and smell. 

It is proper tliat this substance, wliicb some.have 
<*onsidcred as of a poisonous nature, should be pre¬ 
viously removed. Kinhof has given ns the following 
substances as the constituents which he found in po¬ 
tatoes : 


,^toei is remarkably beautifial^ .iiiu^ goes farther thair 
i.wheat starch. We have huen aswed, that what is''.r 
' sold in the shops under the/natne of‘Indian arrow : - 

, rdot, ia'nbthing else than potatoe .starch, mixed witlt 
a little gum tragacanth. It is weik^I^nown what an 
agreeabiefood this preparation is capw^ offUrnlshmg. -■ 

Rye is veryniqch used as an artKle of food inKyoBiea^, 
northern coqntries.' In Sweden it constitutes almost 
the only bread of the common people hot baked in • ' ' 
loaves; but made up intb cokes,'which ar0'usually 
os hard AS woods.; Whhn baked inter Joaves, it b^ a 
. brovm. colour and a sweetish jbiete, which gives it a ' ;,, 
considcfable resemblance to gingerbread, Itye, ac- 
cording to tlio analysis of Einho^ is composed i>f the' 
following constituents; - ' , ' ' 

, , Alh)imen'■ -• - '.y^', 

Moist glqten -• 9.48 

Mucilage ' -' . 11.09 
Starch - a '6l.09 
Saccltarine matter S.27 

Husk , - - .« 6.38 

Moisture - '* '• • S.iM 

100.00 




Water 

72.6 

Starch 

15.0 

Fibrous matter 

7.0 

Albumen 

1.4 

Mucilage 

4.0 
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Dr Pearson^ analysis is somewhat similar; only 
be obtained a greater nruportion of water. Einhof 
found both tartaric anu phosphoric acid in potatoes. 
TIte fibrous matter in potatoes seems to be o pecu 


. The saccharine matter present in this grain,is pr^ 

' bably .sufficient to cause it to undergo fermentation; 

But the proportion of gluten is very small; probably^ 
not amouixting to S per cent. . Accordingly, whetr ' 
rye flour i.s washed in water, the whole of the '' 

is dissolved in that liquid. Hence it is obvious,., /. 

in order to make good rye bread, it ought to beifijjt* ' 
cd with a quantity of wheat flour. This kind of 
bread is very much used. >o tlie counties of North¬ 
umberland and Durham, .'and we have no doubt th^. 

^it is both palatable and ndntishing. Certainly 
very far superior, to. ^ rye cakes, used by ibe 
.'peasants in Sfvadien. ' 

• We have beeh told that rice flour tnaybetnafle 
into loaf-bread. Rut' we have never had an op- 

) )ortunity of seeing these loaves, and do not know 
low far- they resemble tliosc of wheat flour. Rice ; 

has never been subjected to chemical analysis. We . 
do not know, therefore, what its constituents are i 
though th^e Ts every reason, from its propertiM, 
to consider it » almost entirely composed of starch, 
ifi. Having mw given a description of the method A>>.siie of 
of baking bread, and expWned the nature of the pro- Bread, and 
cess, we might here conclude tliis article. But it f* 
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may be ofaome utility^, if we give a short statement i„ Lflii<io)i.,. 
of the pntiCipal laws which have been enacted in 


liar modification of starch. It supplies: the place of. Great Britain rcspeiking bread, and if we endca 


f»S0- 

/''id 


the gluten in wheat flour, and gives to the paste of 
potatoes considerable stiffness and adhesiveness. It 
IS upon these properties that we found our opinion, 
th.at if the paste of potatoes were properly impreg¬ 
nated witli carbonic acid gas, it would make a good- 
looking ^und well tasted loaf. .There is, however, 
occasion for this attempt, as potatoes, when 
.Irt^erly boiled, constitute an agreeable substitute 
for bread, without any ihrther preparation. When 


vour to lay before the pwlic the present state of the 
bread trade in London, and explain the abuses and 
■ frauds that are practised, by those concerned in it in 
that capital. We despair of seeing these abuses rec¬ 
tified ; but it b d great point at least to make them 
known. 

In the period of English history, between the Nor¬ 
man conij^Et and the reign of Edward tlie First, the 
price of wheat fluctuated enormously. Thus, 'in the 



4Sd year 6{ Hiird, it itta fojr $0«^ or 

604. oi out hoaey^ quarter. Multitudes of pooi 
people forced to live upoo the bark of tiets, 
and upolk horse fithb, and above t^vcnty tliouhand 
died in |>ondon ot (amine. In the same reign, as ap- 

f iturs from the statutes, the prict o( wheat was aa 
o«r as"'Is a quarter. TIkm prodigious fluctua¬ 
tions show the little cnmnumicatum at ihat time ex¬ 
isting between the diifeient countries ot Fuiopc. 
Fanning must have been in a vi low state m 1 ng- 
land. When wheat was veiy iheup, the fanner 
could not dispose ot his trow, winch lav lottuij, on 
his hands WJien it was iteai, Iheii was hutli i 
scareity, that he could hardlv i loiurc seed (or sow¬ 
ing his htlds, or win unable lo iltord money to piu- 

chaiiC It. 

It was eotieiived tint these evils would he, in i 
gieat miusuie, renudiedbv (ixingtlu ]ni(Lof buid, 
which was aetordmgly dune by i piocKniUiou e>( 
King John. This absurd mnovatioi be iiig tound m- 
cfiettual, it was tepcaled bv the I I'l Ic of ti'.uzt, 
^lactcd m the 5Ut yeurot lit in > the 11 i ' a/ lo 
t)o7ntmlibT. By tins law the pne e( bieidv'is 
regulated by the pnec oi wlmt and the bakti was 
allowed T^d ieir bikmg a epniterot wheat, nd lur- 
nishiug s>ut and the other ingu diuits w1n< h ait aelil- 
cdtobiead, besides the piuhtwhieh ictieied tiurn 
the additional loaves made tiomaquutei ut wheat 
beyond what the statute allows llns money allow¬ 
ance was gridually augmented to tile bikii in diliei- 
ent rtigns, uctorebng to the tolluwin , , iteinent 
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This last r gulition took plate m the jcir fOS 
By ihib act tht i»igisli itet> wtit tnjomtd to set the 
assue hoai a sntk ui iloui, instead oi a qiiirter oi 
wheat, and to allow the bakei Its. and bd foi his 
exptiittb. The new diir\ on suit, duiiiig the 1 iineh 
revolutionary war i used this sum to Us at whitli it 
continued, lly Ihi ael ot PaiJuimcut, th< baker wss 
supposed to 11 ikt SO qu ii tein loaves (ruin tin sack of 
flour, whatever grentti lumber the' sack piodnted 
was so luuth inort profit to the baker. 

Vtiy putiiiilu laws vvcie enacted, obli.,ing the 
corn-tie to s to give in the quantities and puces ot the 
flour sold, and tlic bakers the quantitioi and pines 
at which t'liy bought it. Peiulties wete eiiaeted to 
pievent false returns, to prevent aduitenitionb and 
iniptuper eonibin itions between the bakers, or tiie 
corn-factors and bakers. Ihc weight of the loat was 
determined, and till loaves dclieieiit in w< ight one 
ounce*, or not marked with the letters W, S W, H, 
acefliding to tlie quality ot Uie bread, may bi seired, 
and the bakei, besides the loss oi his bread, is sub- 
yeetidtoa penalty. These laws are so numeious, 
and vo iniiuite, that it would be tedious to ebpy them, 
biothing more would be learned from them but the 


amount of ibe p^alty for each oilfeDec, varying from 
L.60 to ISh according to tfac supposed enormity of the 
transgression. It is the business of the magistrates in 
towns, and oi yustiee*s ol the peace in the eeuintiy, to 
regulate the assi/c, and the price of bieud is deter- 
nuned by the price of wheat, aeeoiding to a table 
given in one ot the aete. When that putt vaiiis 6s, 
tht quaitcr, then the piiee oi the lost is vaiied one 
assire, or a halfpenny tlie quartern loal. W igistiafes 
likewise may alter the price of the loai halt an avsue, 
or a farthing in the ijuurtern ioat. 

Whoever consicUis the indeie'iit w ly in wlieh 
oaths me admaiisteird in I nglish coints (ioi it <. 
upon the oaths of the haktis und coin iaetoie that the 
ai tv depend fot tht aeeurity ofthe utunis\ ind tin 
hitle regard paid to thtui by nitrth nits < i d in inu 
iieturers, partly in conviqutnct of this indeieiiev 
piitJi in (ODvtquentc ui then multiplieitv and pi t- 
1 \ oil aeeount ot the many ib^uul inqiedinnnts tli 
the ] igislatiiie lias tliiown in the wav ot tueielinu 
ind III inulactuicrs—whotvti tonvidti'. tliese th i 
will be It no loss to eonclude, tint all tlu'-e eliid 
and iieiialtiis, and oiths, h i e intni ly i iili d in 11 i 
ducing tilt iiitinded e flee Is In London, v he i i' 
niiiiibti ot bakers is gie it and tlie lonipit tn i 
toii'icqui net < light to n'•me the be t lu id <, tl 
lowest possible piiee, the buael 1 iws bv inikii e <1 
pines ot all bikeis the v ,1,,, Ihm elevtiov d i] 
e oinpetilion, li i\ toinied the bd rs u ' > i d i 
(uiiipany, h iving oe I'isieinal lilt 1 ting'to e e it ilu 
peeuliu inteievis aulluvi iii'td n t'l in i j i t 
lionoui whieli make' iliein to e< i dei ii i i b n ' 
some to iineleiseil their iieie,hbnn s it pie i 

ilelill IS I I il> legillit el bet eetn the li ^ i i 1 ti i 

(oin-lae luis, the e e II pi i ee < i wine h i ..ilitiei i 
tint till eju litem lo li is diiys -.it e i thin in 
.uiy uthci pill ol (licit iiritmi Ji n i on i" ..i 
id Is, that tile tine St flout only is eii | li veel in 1 < ii 

dun mil that the London bii ul 'belt > ilnn iv 

othei Ihe writei of tins iitiele is will v lie ut l' 
einilimy Ihe I oiidou bread i , n I is eq i i, 
neiih tile wen * biead ID (neat Liitnii inel'In i i 
isgieally nleiioi to what is used bv tin bikeiv ju 
jbdmbiugli. lit his frnjuentlv tMinined tfuui pni 
chased fioni bakers in b th tiliis mil tlit 1 dinbuieh 
iiou), ixnpt in bad Ve us, when the ciop had been 
in|urid tt is uniformly i' ptiior in quihty to the 
Li ndt n tio ii 

llii iingistiaus of Lopdou have at lust betoioe 
vtiisrali ol the tiutli oftlu e facts, and tliAt the (m- 
veriintei t by thoir oflitious mteifeici it and their 
minute e laetniuits, have injured insteai* of inipiovtd 
the quahly of the baud. Ihey have in coivt- 
quciicc, applied to Paihament, and by tli ii nifiu- 
cnee, the assue on bitad, as far as it aHee r 1 oi don 
and Its environs, lus been taken off. But tlie good 
ctfetts expected have not ytt resulted from this judi¬ 
cious measure*. The spuit of monopoly his been 
sunk so deep into tlie> tmiids of the bakci s by the as¬ 
size laws, that some time must elapse befoie it betia- 
dicated. It IE said that they haveawetkly meeting, 
and settle the assize privately in the same iqinnii as 
U waa before publicly done by the Loid Maycb and 
Aldermen ol London. But this cfpnt tie cotp^ caii 
not continue very long. Whcie there arc 1600 bas 


B ikinj kers, &s in London tuid it is npt consi^ 

tnt with the nature of things <o sujkpose that they 
can long continue united, fco as to act only together, 
and by concert. Self-interest will induce hrst one 
individuit, and thm auothci, tg consult his own pri- 
\ lit udvantigi and to tndcavoni to siture an in- 
rreisL oi bimnuhs by undtrsellnig his neighbours. 
The bond will thus be bioken osuadti, and ivtry 
one will be obliged to i>crve the community at the 
lowest possiblt rate 

It IS a pity tint the Ligtslaturc would not set that 
tilt Sion liberty wbitli ha bten givin to the biktr, 
ought to be txundtd to tilt coin trade in gem ml 
Ihi dtpuuitionol inoiHi, winch w is tilt const- 
(jiitnci oi tlu uiiii itiird stile into winch 1 urojit was 
brought by tic licrich itiolution, oui .ilinost total 
siclusiun lioin the Contuuiit, and a stiiis oi bad 


f "’'tgf 

f t ' ^ 


^ a buyer hut bo 


nod of the market, what tho supply is, oi wliat <pian- 
titles of &m are imported, coastwist, or from a- 
broad.” ^ Rejmrt of the Comnatlec of tht, Jlou i of 
Commons rupectin^ Com.J 

Here the iiuileis, incalmen, mid com-ciiandlers, 
uansnet thur business with the corn-factor, and not 
with the* seller. These men purchase wheat, 
carry it down to Essex and other counties, convert 
It into flout nnd bung it back to London to supply 
the hake s. 'Jhe prohts of the baker are but small, 
supposing him to lairy on his trade without iny 
fr mil Li t us suppose him to bake IS sacks a-week, 
whieti, iioin the evidence of the bakers examined 
hi lore the t omnuttee of the House of Commons, 


Hops tor sivei il yiais i n id tlu piui itiornuithih sums to be a fair avciagc 1 hey are allowed ISs. 

country to in n orni > is lKir,iit. Ihi I indlouU took tot each sack, which amouits in the week toL< 7 > 

udv lilti..e oi ths iiiin se to inise tlu nuts wiiiK Lit US suppose fartlier, that every sack yieida (12 

Government loided tiie f iiini with lieuy taxis lint loavis instead of SO so that they have a profit of 
in i St iti ifpiui md s i|)j sing lilt si tuns to he two h uis on each sack. This, when the quar- 
toliiililv fiv mi ibli, till I Kiseuinot In kipt up. imi foil ts it lOd., will amount to L. 1 more 

Itu lindiilpi puitors i uliid lonieiMil tiutcoih let tis suppose farther, that the puddings pyts, 

i ) lid lu i mtinuiii in tins iiuntrv at its uiuutuiul m t iiieit which th^ bake, will definy the e\- 
hi i^iit simply by ]>i li li ti tlu nn| iiati m oi to- j uiee oi their fuel. By tins statement, their vyeok- 
rii neuiii It w is with tin m w th it tin loia bill w is Iv iiieome will be L 8 . Out of this they hard to 
It n III into Bull II u It ii li ntied 1 ist yi ii | lt>l >1 pa\ for salt and yeast, and like wiite their journey- 
liy i it 111 ij iity loti tl null tin dm ist uiu- iniuswiges Now, L. 4 seems as little 08 can well 
vii d «\puSSIm ol the III iitintsol (in it hriliin be allowid for thise puiposes. According to this 
ngiinst tlu till i 111 ill ( h^isliti IS did not eon stitinunt, L 1^08 a-jearstems to bi the amount of 

id r tint tlu i\(ii (i luieniy oi emu m Gieat in ordinuy bikus income in London, supposing 

Blit nil dots nit minut f to a weiks eunsumption him not to pi letise any fiiul. 
tint th ) igh tlu \ n IV jiiMit lotn tioni bring iin- Xhi eoiisii)iui ii oi tin, small proht is, that men 
1 utid lit tn it Bill till, till lainot piivint su, h of lUpitil si hlom < ii 1 ) n k in the trade. Ilie bakers 

ot till I h 11 r I ts I 1 h I) ( It fi( 11 goiiig to tlioM in Loiuloii aii mo tly poui men, who begin the world 

l> 1 I wii I 1 1 IS I Ii I llii mil bid will not withonr my e ipit I nui in eonseq tcncc of the gri at 
iiiM ilu ill t il ' 11^ iptlepiui oiciiii but ii lupitit on, ine ueior able to deal so extensively as 

it will ut IS 111 Cl tl I.. 1 ol I ingi Hum s ippose to iii|unc oi e it is seuieely necessary to observe ♦ 

til ))opiilitioii I (iM It biitjin to b( I -000 (Hiu, the wliat must be tin consequence oi tins, Ihey aie at 

(III..1 tl 11 of 100 OOl) mbibitanis would piobibiy be tin ineiey ot tlie meaiinen, who supply them with 
Midnii It t > pii lilt tin incissity ol importing torn, flour as they tlui k jiropti of what qu li ty thev think 
Pill 4 s I nillei nuiTibci would be sufiieient, is pioprr and at wh it piite tiny think pii ]« r. JHtnet 
th is( I ho nil lx obliged to emigrate me chiefly the high pi lec and the badntss of the London bicad 
finidiis with smill foilunts, who may bi supposed Hit profits go oil into the puikets oi the unalnien 
to «onsumi more win iteii bitad than the vtn lowest who keep the bakeis lu a state ot compaiative slave- 
ol the pmpli lilt hiulblups of the fuioei cinnot ry, and obli^jC the inhabitants of Loudon to eat the 
be dhviitcd in anv othei nianinrthm by lowiiiiif, woistand the dearest bit ad in Gieat Britiin. 

Jus rc lit, iiid I .sn g him of his uppiessuc tixi, Some ingenious bakers in London, m ordti to make 

17 Vbnut sixty years igo, the dudiis in corn m up for the smallness of th ii prohts, have hit upon 
T ondon e innd c ii then busiinss at Bear Quay but, the plan ot mixing polatots with their floiii, and wt 
this situation be ug very iinonvenieut, tin Curn Fx are credibly iiifoiiued, that not less than ^Qf) tun of 
ehuigi 111 Mark Line was erected by a lompmv of potatoes aie tonsumtd for this purpose cm ry week 
yiopiiituis for the aecomiuudation of the iintois Ft rhaps the quality of the biead is not much mjured 
and dc dels. Siienty two stands were allottid on by this practice, for some of the bakers most in it 
whieh thi simples oi corn are exposed to sde. pute employ potatoes to a eonsidcrable extent, md 
Sixty four of these stands are let out on lease to fae- the consumption of wheat is very niatirnlJy dmn- 
tois or dialers, and the remaining eight are nppio- nished by it. But tlie gricvanci is, tint the same 
printed to the use ot ihe Kentish hoymen. ‘ \ 1 - price is tikcn for a piitatoe loaf as foi i lod of the 
though liie Corn Lxihange is considered as open to tmest wheateu flour, thougli it roust cost thi baker 
ill who come to buy and sill, yet no pc'rson ca i cut- muib less. (j.) 

ry on tho business of a coin-factor, to any con uieia- The reader will find some account ot tin substitutes 
extent, utdiss he is in possession of one of these which have been proposed for wheat flour, in seasons 
'’stands Ileie the iaitors are at liberty, eitlxi to of scarcity, under the article Bread hi the,jEttcyc/c- 
exposc all then samples at the same tune, or os lew ptedia. 
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BAIANCE OF POWER, 


Amovg States, a most important object of foreign 
policy, intimately connecteu viitli the general peace 
ami indepeiult nee of nations; but which some hard 
* strangely treated us altogether chimerical, and others 

as strangely leprcsented us having kd only to perni* 
cious results. It lb far more gcmerall; udinitted, how'* 
ever, to hav<‘ a real foundation in the principles ofin> 
tcrcouise and union among states, and to have exer¬ 
cised It great and bciiehciul influonce on the afiiiiis 
of modern Europe. We say of modern Europe, be¬ 
cause, though the policy in question was not n holly 
tiiiknown to other ages and countries, it was no 
where s^\iematictUlj^ pursued, but among the nations 
of this quarter of the woild. Previous to the sixteenth 
century, there was little political connection among 
those nations, their circumstances not hi mg .such 
as to admit of any regulated attention to foreign 
aifuirs; but about the commencement of that cen¬ 
tury, Europe began to be formed into one giand 
community or lederal k'ague, of which the actuat¬ 
ing principle was the preservation of the balance 
of power. The attention to this pi mctpic thence- 
fortli influenced all the great wars and negotiations, 
and made every foreigi movement, however remote, 
an object of interest and fhterlerencu throughout 
every part of the system. 

W c shall endeavour to sketch a general outline of 
this important subject, and,in doing so, wesliullnotice, 
though in a brief way, all the principal topics which it 
seems to us to present for discussion. The references 
wliuh we shall frequently make to other writers, will 
serve both to illustrate and support our own views, 

* and to point nut the sources of more profound and 
complete information than we have either ability or 
room to gi\c in this sketch. 

Cenml 1- I. The ultimate intention of tho system founded on 
of B a balance of power, is to secure every state in the full 
’^wer*and ‘‘ft* emoynient of all its rights, by making 

of*tlie’ss'v **“•■ '5‘dl'ty and indepenitcncc of every state objects of 
tern Ibiiiul- interest and guardianship to all its ncighbouis. It 
ed oil It. onilea\ours to accomplish Ihi'i great end by teaching, 
that it lb the interest of all stales to check tlie first 
cncroachiiteids of ambition; to watch every move¬ 
ment of foreign powers ; and to unite their rc’spec- 
tivc forces m support of the weak against (he strong, 
it is c.ilkd the hnlancino system, becausif its aim is 
to pn 1 cnl anj st »to fi om aggrandizing itself to the 
danger of its in ighhours, and to (jOtthierpoUe any state 
that ma} in iut> way have become powerful, by a 
union of the fur< < s of other states. 

The metaphoiicnl it'iins applied to this Sjfstem 
seem to have given lise to some very absurd miscon- 
ceptionk of its true theory and purposes. Tt has 
sometimes been supposed}*that its object was to 
cijunlnf the powers of states compooing o common 
sj stem; and as it is plainly impossible eitlier to eflect, * 
or to niaiptain such an equality, it has thence been 
concluded, that the whole system is founded upon a 


chimera. But, with a view to the objects of this 
system, tho question is, not what amount of power 
above another any state possesses, provided the power 
so possessed is tairly acquired,—but wliether any 
state .possesses its power in such c ircumstiinces aa to 
enable it to trespass at its pleasure on a weaker neigh¬ 
bour. If there is no othtr stale, or confederacy of 
States, capable of counteracting any injuiious de¬ 
signs which its greater power might induce it to 
undertake, then it is said that there is no balance ; 
but if there IS such a counteipoise, this is all that 
the bakincmg system tequires, and nut an m|u.iIi- 
zatinn of iorci s, to produce wliat, in it.s langujgi, is 
called an cijuilibiium. In order to obviate such 
iniscoiK eptioiis, and to make this point ns dear 
as possible, we beg to refer to the following de¬ 
finitions of the bulanee of power, as givem by \at- 
tcl and by Gent/: “ lij this balance,” s.us the 
former, “ is to be undei stood sucii a disposinon ol' 
things, ns th it no one potenUite oi state shall be* able 
absolutely to prt'dominate and prescribe laws to the 
others.” (Latv of Nations, B. iii. c 3. § 47-)—“ hat 
is usuall> teinud a batance of powti,” sajs M. 
Gent/,, “ IS that constitution subsisting among lu igh- 
bouting states, more or less c’onnectcd with one 
another, by virtue of wliieh, no one aiuung them can 
injure the indepemlcnce oi ossentmi rights of anotiie r, 
without meeting with effeetiial resistance on some 
.side, and, consc (luentl^, exposing itself to dangei.” 
(I'xignienh on the Po/itual Balaun, e. 1 ) 

Thus, then, it is distinctly to be uiulei stood, that 
the bal.tneing system is not grounded upon an rifnali- 
ty among states in rdilpect of power, but ujioii a 
union of powers to reqiress the enteipuses ot the* 
strong and ambitious, and to counteiact the c Ik ets of 
necessaryindividualinequahtiesbvaggregat,.stiengtii. 

It is quite indispensable to the existenee of such 
a system, that no one state should be pei mined to 
obtain such a superiority of pow*cr os to e nalik it to 
overaw'c all opposition, and make the safe-ty of those 
around it dependant on its w ill; and us it is the dis- 
position of nil unchecked power to extend itsell, the 
balancing system inculcates it to be the imurst, as 
it is tho m^ht, of every state to join in opposing the 
first oncroachments of'any ambitious potentJK* or 
community. It teaches, tiiat the danger extends 
much further than to the party inimcdiately at¬ 
tacked or menaced; that one encroachment will 
but pave the way to another; and that it is there¬ 
fore wise to meet the danger whilst yet distant, 
and cwable of being combated with less peril or 
loss. The right of interfi'rence to put dow n a danger 
of this kind is, in fact, only a modilication of the 
right to resist an immedikte attack. All human ex¬ 
perience shows, that the state which is suffered to ag¬ 
grandize itself at the expeace of one neighbour, Will 
only, with Its increased means, ac quire stronger dispo¬ 
sitions still farther to encroach ; and, therefore, selik 
defence authorizes us to treat that potentate as alroa- 
10 



Balance of Ay AD {nv^der, wli086 conduftl m to cooclndo, 

l»owci that he only wait# # convenieat opportniu^ to be- 
' come 80 in effect. It » pecuhqjrly and eiaphatically 
fhc ! inguace of the baluncmg syster- — Ohstajmna- 

_in ^er wofds, look. welUo the aafety and in- 

dtpcndcncc ot your neighbours, even the most re¬ 
mote it you vvx4i to preserve your own. 

L pon this point It IS by no means necessary to 
enter into any lengthened deductions. Tlic princi¬ 
ple of mttifeitnte to prevent the progress of a ilan- 
«eious power rests, both as to right a\iA policy, upon 
tht most obvious dictates of eipeiienct and pru- 
iltnee “Nostate cvci vet acquired .i prepondeiatmg 
power without abusing It and, theuforc, it is the 
naht md iiitcicbt of all states to prevent any one 
iioni Using to such in asccndmc> as may endanger 
the common s ifcty. 

1 lit light in question, liowcycr, is that of gunidmg 
agiinst an injury justl} to be apprehended tiom tht 
tonduct ot a state, whieh uses improper means of 
iggnndi/enitnt So fir, tiuiefoic, ns measures of 
liostiliiy lu toneerned tlicrt iiitistbt at tunl encroach* 
Hunt sumcwhcic m order to warrant them. The ba- 
' incing vysUm dots not say there shall be no altera¬ 
tions III the ulitivc strength of states, lor a State 
HI i\ fairl) and honourably lucieise her power by wise 
1 gislation or by the cultivation of her own internal 
iisouries. To attempt to impede a state which 
trivds in this roid to greatness, would beta make 
w u upon those very arts by whose successful cul¬ 
tivation peue and hippiness are spread through 
the woild The aggr indiseraenU agiinst which 
the bdincmg system declares wai, aro those which 
do iniiiudute vioknee to some, and which infer 
firthei violence to othtis All tliat nations can 
do, wlun I neighbour becomes formidable in a 
fi r u i\ iv to watch her and to draw closer tHose 
tiet of illiance winch may enable them to countetact 
<1 ly b id use of her power \\ hen Lord Bacon, in Ills 
1 <ii/on ] npiTc, counsels princes “ to keep due 
»entuiel th it none oi their neighbours do so over- 
glow b\ increase of territory, by cmbtacing yftiade, 
by ippiuielus, oi the like, us to become more able 
to mil ly tlieui thin they were he could not mean 
tint til giowih of a stitc by commerce was to be 
pi evented ill the siiiie way is in the case'of its cx- 
tuisioi) by 1 sti/uit ot teriitoiy but that all gicat 
] owei howevei acquired, is in its nature dangerous, 
.0 id oil v,h t to be eouiite i poise d by timely confcdtration, 
ihcic IS motlici way in which a state may become 
nimidubU, and that of a sudden, wheit the bilau- 
cing system docs notauthonreiimncdiatc hostile in- 
tcikrenec. \\ e here allude to the case ot a sove- 
men who irquirts a preit accession of power by 
nniinp,c or by luheiituico. “ U is a sacred pim- 
ciple of the liw of nations,” say^s Vattel, who dis- 
t usscs this question in reference to tha balancing sys- 


*• wffi such an of j^wer cannot, o^tta Bsimiwi of 

K/id yf Utelfii give any ono a to take up ahn# id. . 

or^rtoooposcit.*’ tt. S. | 43.) Grouusand 
Puffenoorfmaiatain the san\e opmion in terms equally 
d^ided. But suppose a sovereign, who has already 
displayed an encroacbing disposition, is about to 
acquire m this wajf an accession of power, wluth 
would render binli more and more formidable to his 
neighbOttts^ in thB case, as Vattel shows, the 
giaxinu of the balancing system authorize on mt- 
mcdiatc ukterference to procure securities, or, 
according as the danger » immment, altogether 
tu prevent hts oggrandieement. It is perhaps 
wholly unprecedented, as diis writer observes, that 
a state sliould receive any remorltable acces^on of 
power, yyithout giving other statOs yust grounds to 
intcrfcte, but if it should be otherwise, the only 
course to be pursued is that which the baloncmg i^s- 
tem always recommends—.die keeping a watchful eye 
on all the proceedings of the formidable state, and 
the formation of a counterpoise to her power by 
means o£ alliances. 

These arc, indeed, the grand exjiedieflts ot the 
balancing systecf^vjgilaiit inspection to discover, 
and prompt union to counteract, in their birtli, oil 
such projects of eneioachgietit, as powerful states, 
without any external limitation of their power, will 
ever, when opporttputy offers, be ready to form. By 
employing resident agents to procure Speedy Infoi- 
ludtion, and the weight of joint warnings and recla¬ 
mations m every case of appitdiended, or of real in¬ 
jury, the baiandOg system offbrs the only means 
which human wisdom can devise to control the con¬ 
duct of independent smtes and the ouly means which 
can be employed to guard against injustice, or ob¬ 
tain rediess, without an actqd appeai tu the sword 
It HUS tlie habitual employ meut ot these expedients, 
with a view to guard against distant dangers, that 
distinguished the batenctng system, as exitnplitied m 
modern Euiope, from those momently cilorib and 
loose confedet^es in which all nations, and even the 
rudest tribeS, %ive occasionally united, in order to 
repel or pull down a powcrlul and common enemy * 
Wulioutthu habitual attention to foreign yfliirs, and 
constant application of the pimciplcs of couutcrpoisi, 
tbci e cannot, indeed, be said to exist any thing like a 
system of reciprocal gu irantee oi the indcpuidcuce 
of nations, such as is involved m the idea of a balance 
of power. 

What paiticular alliances each state ought to iorni, 
witli a view to maintain this biilancc, is a inittcr of 
circumstances, ind must v iiy with them, i he ob¬ 
ject of the system is .ilways the saini, to pitsiiyc 
such a diStiibution of power amidst thevaiyingic 
lations of states, as sltall most effcetuilly check the 
spirit of encroachment, abd cunbne every potciit.itc 
to his own dominions. 


• “ 1 he grand and distinguishing feature of the balancing system is the perpetual attention to loiciga 
ii urs which it inculcates, the constant watclitulncss over every nation which it priscribes, the sub|tction 
m which It p] iccs all national passions and antipathies to the fine and delicate view ut runuti expediency, 
till* unceasing care which it dictates, of nations most remotely situated, .md apparently uiuonnettcd with 
oursilves, the gciitiii muon which it has effected of all the European powcis, obeying certain I iws, and ac- 
tinltd n general by a common principle, in fine, the light ot nuituil inspection, unntrsalv recognised 
among cnilivcd states in tlic rights of public envoys and residents.' Broughams Colonial Poliijf, B. in 4 1. 
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In the prifieatng obsemtioS^^>» !havf had it in 
view to g(v<; Ji general i(le» the nature, intention, 
"^and means of maintaining a balance of power among 
a number of coniu>c ted natioQa of different degrees 
of power and maynitude. Before proceedbg to any 
rematics on the history and results of this branch of 
policy, wo shall recapitulate, in the words of M, 
Qentz, those fundamental maxims which constitute 
the necessary conditions of the beneficial existence 
of such a system as we have described. These are^ 

“ Tlui no one state in the common system must 
ever become so powerful as to be able to coerce all 
tlie rest put together;— 

“ That, if the system is not merely to cxisl, but to 
be maintained, without constant perils and violent 
concussions, every meaiber which infrioges it niu>-t 
be in a condition to be coerced, not only by the col¬ 
lective strength of the other members, but by any 
majority of them, if^ot by one individual;—and, 
That if ever a state attempts, by unlawful en« 
terprue, to attain, or does in fact attain, to a degree 
of power, which enables it to defy the danger i 
union of several of its neighbours, or even of thg 
whole, such a state should be used as a common 
enemy; and if it has aequiyed tlrat degree of force 
by an accidental concurrence of circumstances^ witlt- 
out anw acts of violence, whenever it appears upon 
the public timatre, no means which political wWom 
can devise for the purpose of dimiunhing its power, 
should be neglected or left untried ” (Fragv/mU up¬ 
on the Pditteal Balance, c. 1,) 
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according to 

on the balance of power that ever entered into the 
head of a Venetian or English speculatist and 
by a later writer, this speech is also pointed out 
os containing discussions of some of the most de¬ 
licate parts of the tlieory.” (Brougham’s Colonial 
Policy, B» ill. ^1.) Al| who peruse this remarkable 
oration with due attention, must indeed perceive tliat 
it fully bears out this character. Its reasonings may 
be analyzed into these leading doctrines of the balan¬ 
cing system,—that it is the interest of every state to 
pi event the formation of a predominating pow er; that 
to this end the first encroachments ought to be 
promptly checked; and that it is ncccssaiy to join 
oven a rival against a former friend, when Uiatfiiend 
Would otherwise inftinge upon the balance. 

It seems, in short, to be no longer a question, 
that it was only with the jti/trotc, and not the idea, of 
a balance of power, that the ancients were unac¬ 
quainted, But we cannot agree with Mr Hume 
when he goes so far as to say, that this principle, 
though it has been more generally known and ac¬ 
knowledged in modern times, bos not had an autlio- 
rity much more extensive in practice, than in the an¬ 
cient world, (/issai/t, Vol. 1.) This opinion stands 
clearly refuted by all the great facts, and by tiie whole 
tenor of modern history, from tlie tommencenunt of 
the sixteenth century. It was the more co'nst.ant 
operation of tltat principle which giadually foimed 
tlie nations of Europe into one great republic ur fe¬ 
deral teag$^, whose common bond of union was the 
guardnte| v^ich it afforded of their *V-espectivo indc- 
pondeuce. But neither, on the other hand, can we 
agree with Hr Brougham, when he aliirms that the 
ancient states displayed nothing beyond a mere spe- 
'tiolative knowledge in this department. (Colonial Po¬ 
licy, B. iii. 5 !•) t I* ““y that those 

more enlarged ideas of foreign policy, which Dc- 
wosthenes disclosed in some of his orations, w ere not 
generally understood or acted upon by his contem¬ 
poraries; but it is nevertheless perfectly clear, from Mr 
Hume’s statements, the accuracy of which has never 
been called in question, that among the Grecian 
states, the maxim of pteserviug a balance of power, 
though it bad not produced any course of policy so 
regular attd auUioritative as Uie modern international 
system, was yet, on many occasions, the sole mov¬ 
ing sping of their wars and. alliances. 

This maxim, indeed, liessd much within tlie sphere 
of common sense, can scarcely fail to be at- 

several ages, the partitions made after the deatb;,tkteDded to, wherever there is a collei'tion of states 
of that conqueror." (Essays, V<d. I.) The ora- capable of observing and attacking each other. But 
tiotis of Deniostheocs frequendv display veiy detf cjroumstances may be more or less favounble to the 
and extensive views in UiiiLbrancb of policy.' In that growth of a consistent-policy in this respect. In mo¬ 


ll. ’Hie knowledge of the ancients in regard to these 
principles of national safety, and the period 
o the iJa- came to obtain a decided infiueace among 

the moderns, are points of cortsideiable bistoriem 
Mr Hume has shown, in a very satisfac¬ 
tory mahher, that the principle of preserving a ba¬ 
lance of power, is distinctly to be recognised in 
many of the great political transactions of tlie an¬ 
cient nations. Hlie anxiety of tbaGr^is, with regard 
to it, was particularly manifestedUm that ftimous 
league against the rising power of A&cns which 
produced the Pdoponnosian war. Athens herself 
showed, .ditit she both knew and practised this po¬ 
licy, by constantly throwing her power into the lighter 
scale, when Tltcbes and Sparta came to contend for 
the mastery of Greece. Mr Hume also traces the in- 
iluencc of this salutary principle in the contests 
which arose among the successors of Alexander; 
their attention to it having ” preserved distinct, for 


* There is a pa.<-sage of Polybius, wldch has biecn j^uently quoted, as pointing out the leading aim of 
the balancing system in terms the most explicit. '1^historian, after mentioning that Hiero, king of Sy¬ 
racuse, acted wisely in assisting the Carthaginians In the war of the auxiliaries, adds,—“ Nunquam enim 
ejumodi prMfwia eontewneri opoitet, neque tanta cutqiuM attruenda est potentia, nt cum eo pastea de iuo 
quatmis manifistojure disceptureex tequo «o» quean” liflb. t. cap. 83. 

-{■ It Is with considerable dilKdcncc that we venture to quettion any of Mt* Brougham’s statements upon 
this subject. His cliapter on the bulaiKing tystem, in the work remrred to in the text, is marked by iiL; 
usual extent of view and of information, ana cettamly tUhstitutes a valuable portion of that very able and 
inatrnrtivA nerthmSance. " 



jjgjanceof dern Europe, a niishl)er;;‘^jBpwi!ew]^,jit8^%‘S^^ 

Power, formed under such oijrciuiwtjundes aa tended j^ulij' 

' arly to promote a regular intercourse ^ -. ‘ • 

and, consequently, to develop© a 

great principle of national SMurit^ . ^ ., . , 

gin tonianiiest itself until, in the gradual and similar-.'.It 'tQ\ Rq{Mrtaon, ’mueh' 

progress of European society, the power of the so-, .to our ’yul^coftfiMiB, Vcdosldoring the 

vereigns of these states was so iar consolidated as^to .Very' in|e|lig^t mn^er ffcm' -whio^.:^^. Objection 


Isl^ft^^Vriiys 




is'bcife ^d, 

;em .ii? 'nc»" .doubt ’ip^i ' ^e 


more advanced, imd where there was a number of Vherefts)'it ws«.)g^t .tO dny 8uq|;8tqg{e event;.tbii^ the 
small states and commonwealths, whose safety requtr- ibal^qing systeia' owed either its oHgifl or ^fine^ 
cd that their rulers should reciprocally keep wutch on - meat; but tO'dte';jprogtesS oF Moiety, .whiich placed 
each other, that the modern systcmofinterference took,, the wbpje stat^ t^TEjirojl^ in jt^adve situa- 

its beginnings. From an early period of the iiileooth' ^oh in ..whi^ the 8taws:;df 
century, we see the balance of power as constant ah * period^ arid, ^ght them ndt td ^getual 

object of concern among tliese states, as, inthehCXt, hivasrdlV»';.,!l^t to ^ee d CbirlesjSt/ttniU&tt® fe^rj’ 
it caine to be throughout Europe. ‘‘ Their,je^obsy. prince ^^onrtaoniiv^ .tWt ’j^OuTd 
of each other,” says Guiccardini, “ made them wgfich- >.’,|e4Btldw0ii| V(Rrdu^jpu^ , 


ful of every motion or ineosuro that they conceived ^ - 

might any way increase the power of their'neigh- of iKe ba|ancirij^"^*ysi;eSi;,... ^ , 

bonr.-;” iiiul ho draws ft splendid picture, of the be-have alreftdj^ .;vt*i^j^;',^0^j^jfe jgjdqdij^ oli': which 
neficial eflects, the lung peace, and general inde- U,rest8,d8 'U ptiit^wis df hdr poijjmdd tmtoe, jivhich 
pendonee attendant upon this habitual attention to ; cdhnpt fab to.mu^i^t.iiiBirio:bf^ri.s.itimtibnBi brit 
tlie principle in question. (Hisiori/ of i.) that ua^bps h^'diytYCi^^-tw an.''i||dVanwd 

It v^as about tho end of this century tliat. diese of civilizatlbn.riud iK^iwaiN!e^ be||^.(t act- 

ideas began to extend to other quarters, and to ac- ed apon-with.c0l^$ij^c|^f . #6Uld, 

tiiate tbe luuvoments of greater potentates. 'There' ilicrCfoi^, be riBstirdto reproKntthat^^jditetu'aS'tak- 
were now several princes jiosscssi'd of large consbU- 'ing its rise In any single ^enl^' pfiftclplh' a 
dated kingdoms, witli powers and proriq^tives which ....(tiscoyery .dr some Ippg-sif^ted.statetmiiri. But &r 
enabled tlieni to take part in distant wars "iMi4,jje-v.'fioheVtsqn humro bathre.,^'w.eil to seek the 

gotiations. The first great rabvoment of an embi- origin of this'^ripc.iplb in an'accideptal occurrence 
tious neighbour, would naturally therefore excite their and he Jiuew histbrr tod w^l .td fix. Its origin ^ 
jealousy, and hriitg tliem into concert. Thus, when consequence ” of Ch'8rIes'8,jnvasioih ' On tn^'^hfirat 
Charles the F.iglith of France, in 14;)4, invaded It£dt>, ry, througtidnt the whqle:of hts .huts^rfy.oh^^er Ob ' 
and laid claim to Naples, the sovereigns of Germany the prugrcsk of the'. riatiOba'hf'B^topej'.t^th fdspect 
and Spain saw tho expediency of liateniug to the Ita- to the cqnimknd dP 1^0 rihll^^dat Jjirce requite in fc^, 
lian Princes, who suggested a confedotacy to prevent,reign dpei:8tiorii', 'prs'kystem as hpldiflg^. 

Fr.mce from gaining an accession of power, which progress'w^h jme.j^d'^Ug.iwprovemeot ,a 
could not but render her a-dan|^rous noigh^piir.;.''xpi^sd'pfB^sdi^trons S and so.i|ir fromrepresepting 


t es of Eiirtipe; and tho confederacy .formed against 
him, us tlu' first considerable exteiisipn of Uiose ideas 
of a balance of power, whose influence had julhepto 
bci.n limited to tho narrow sphere of Itpiiftpjpdlitic's. 
“ Fro.n this ora,” he says, “ wc can trace the'prioress 
of tliut intercourse between nations, wluch htu linked 
the powers of Eurojio so closely together, and tan 
discern the operatious of that provident policy,' 
which, during peace, guards against rombte and con¬ 
tingent dangers, and in war has prevented rapid and 
destructive conquests.” {Vievi of the Pfogresf ^ So- 
detain Europe, sect. S.) If.iye .Joq}c only a little 
way beyond this era, we shall everywhere see a con- 
.sfant jealousy of tho increase of power, and a vigi¬ 
lant attention to all foreign operations, combined 


oqly examidif^ing an .exietnioa of tKijuc idca4 which, 
had long heeb flimiliar to die Italian statesmen,’ <*ia re-^ 
gulating thb operations of tho petty sta^s in their own 
country .” {Vied of the J’yiigrees <jf Spclett/, sect. 2.) 

Bdbrii Cbpcl.udrng these veiy general remarks on 
the rise- oi'.ihe balancing system in modern tim^, we 
shalj- briefly advert to a conjecture of M. Villers up¬ 
on dii^ subject, which occurs in' his abt^work on 
tl)|^'|tefdrmation. Eong be^re the'atntes of Europe 
become united in a general system, Italy and Ger- 
mahy,' he observe^.had formed partiarsystems, with 
. a viemr 'to restrain the members within them, each'by 
tbej,yiherr.ahd'thus mainttiin a balance of power. It 
is possible, he adds, that Ute idea of the general ba- 
• lance of Europe may have been copied from these 


witli the application of those mean's of safety which '■ partial confederacies. {Eisai surl'Eipritel CItrfliiencn 
peculiarly belong to the balancing system;'. ** During de la Re/ormalio^, Zde Partie.) This conjecture, if wpi-, 
that triumvirate of kings,” says Lord Bacon, in his. righ%, understand the learned author, appears to iia'' - 
usual expressive language,' " Henry tlie ]^gbth of ' exceedii^ly iinphilosophical. The states of Europe' 
England, Francis tbe First of France, and Charles tlifij cinbroceU we itlea of a balance of power in proportidn 
Fifrli, Emperor, there was such a watc^ kept, that noml as thetc circumstances enabled them to act .upon it; 
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Balance ef and of anjr.^^i^ilW^'ito e0lcts, 

stages of its 

• “gencjr.-'^i/V ;' • ■ If-- \ 


; 'l^'^^nedt^ed,' and ntdt liw tmi successes BsUtice of 

wrodld’^uiy *xno^ him to a 'more extended contest, ^***'*''^‘ 


> ugenejr,*';^/^'.;.^ . \,. ... .miiist IpehoVhopefess would be any attempt to pos- 

■ 7 . - ^3 himself of the territories even of the weakest of 

General Re- lljl,ti 4 |..ai>pcars, tllmti to havebhcihi about the iregih- . his heighbourii. Such is the general tendency of the 
bu» 5 , ttn.l nlogofdtesixteeathcenlurythattheurincinladfntaia*' system ;"and however it may have occasionally failed 

KCi'Ilt Hw« ■» ' ». .1__ -ff_1 _ u.. _.11.._ '»*. ____U» *1,..* .'t 1_ 
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(FragmenU-) . Wlml were the a,4vantl^(^.ivhjch' ; Regicme Peace, “ that Rome had frequently acquir- 
Europc reaped from this course of policy^ wt^ahalJ cd more territoiy in a single year, than all the power 

endeavour to sltow, after we have gdyerteti ,tt> certain of f’runce, actuated by all her ambition, had enabled 

arguments geHertUly employed by- ih^ who i^ish to her to acquire in too centuries," forms, in /act, though 

give an unfavoatahle vi^ of the Majy^iig system. unh>tenc|U.'d,oneofthcfine4tpanegyricsth;Ucouldl)ave 
Ry some, this sjutctu is represented as produc- been pronounced npon the salutary indiunce of the 

tive only of sanguinary wars,, as but a convenient modern system, 'flie advocates of that .sj stem can, in- 

pretext ]« ci^cc p^jeC^ pf.gmbition, or'to'screei). deed, appeal to history fpr the most satisfactory of all 
the fe^tlfiss rkiov^meiitij 9/n^li^e^al, jealousy.'* ,Ol!h|^;- proofs of its efficacy, in the remarkable fact, that, for 
talk merely, d,.br|U»ant, concepRori y^,^^ period of nearly three centuries, no Eiiropean 

and appinil td.'lh'e many yiblencea'-; and tysurpattoha*'.^.. state,'however small, lost its independence from ex> 
which Kiodertt'history , records, as proofs, if ni!tV Of thmal violence. When wo recollect the number of 
; its.nonCntity, at least of its inyfficacy., But femall states whicb, during so long a period, enjoyed 

‘ surely but little respect doe to 'that sort of estitn^ft an independent existence on the innnediato frontiers 
. of the gysternjWtiich 18 founded.solely bn tlie abusey.v of poWeffiil nations; and reflect for a moment on 
' fowhicitit iii" liable, or upon linperfeedons from Mifch*’':: those evil passions which have, in all agc.s, pronqued 
no bwfn ihaUtUtipn can be made.f^. /fliey Who .the'strong, to prey on tlie weak; we mu.st admit 
dccry^ or .Wh9,.fidiculp, the balamting system, slipuld"' that, but for tliat salutary jealousy of power, and 
be prepared *• io. s|liow,,r>not that, it h8ii„'|!i(hnbtimcs jnitpil resistance to its encroachments, wbicli it was 
, uHbitigd pla'usihlb-pretexts fpr pMcei^^gsO^ warj, qr^’j .the object and, office of this system to nourisli and 


ill contact, .ft was not the prc.'ervution of such 
countries as Portugal or Holland, of Sweden or 
Denmark, which, though small compared with many 


bouring nations {; to, ^talce,any *1!*'*,^ “***' m,.,contact ,It was not the prc-'ervution ot such 

ger.s wlildi arq yet'tlistiMit} 5W tb^j^fe^fo strength- countries as Portugal or Holland, of Sweden or 
en ourselyes, against enqnJ^l/w^h any. Denmark, which, though small compared with many 

Strength .'pot opr own. ". Ahiq.yjtniVj of things^W^re others in the System, were yet possessed of con.sider- 
to prevail,, v^uld,’as. I^,..(pbrtta',6blefye8,’t)peb the ".able'mqaiis of self-defence;—it was not the p'reservn- 
.inost desirable prospects, to every soyereJ|5n lyho^ tion of sudh' states as these merely, but of a nmlti- 

^^aweriapd atoibitibn mighty prompt-.bini^tb'aspire to tpde of fettle, though happy communities, in (Jer- 

I'upiyqtiaiidominatiou. , . ^/ inaiiy, In Switxcrland, and Italy, wlu'cli nfl'ords the 

V I|(,niqgt,, yre,.yibk, appear^ftbonidbOtiy.obvious to- 'prOUtet proof of the salutary influence of flic ba- 
■"evbfy one W|q.r|>|9ects^calnily'uj]^b7*h^-*bbjbfc|, the fortunes of modern Europe, 

the bal{ipcipg;9yilp^'is, upott.t,]ae'jwhble, fof.iAl8tance,” to use the impressive woid.s 

vourable to, .TIic wars Wliich pecuIfsWljf.’be-'^.j of a distlnguisR^^'Vjifer and orator, “ the situation 

long to it, a^q'j^ we nature of a sacrifice of a suaHer';7bf the republic .'of-Cjleiieva; think of her defenceless 
present, to .sg|}ms ,a greal<^ fufiire, good.; andttfo^^-'^tition'li the jaws of France; but think al.^o 
tendency of too .system Is'to rendcf -tlioseJwarMes^-J^'iof beqithdi|iS|iii:iiea.l^curity't of her profound (luiet, 
and less frcquenfl Ulto evil paSsionlg iyhicb give Vrsb^bjt the brfiliao't'lOT^as'with which she applied to in¬ 
to ambitious attocks, Uke alj 9theif7!SVilpa?»,iq08s aiiq nteratture^'''^'^^^ *1*® Fourteenth was 

;,,be more apt to be indulged^ the, low pxpbsed thby.'l^fpouring hfi myriads into Italy before her gates; call 
«Tare to opposition or restraint. Alid .it cannot , ,Vto mind .that happy perirtd, w'hen we scai-ccly dreamt 
jlqucstioned, that in proportion a^'^oJu^iiiiBUf tnlsl^ more of the subjugation of the. feeblest republic of 
.• 'bystem arc vigilantly aqd stogdilypj^rsuod, tliqro, will TT^^ropc, than of.th^e cdnqu^t of her mightiest cm- 
.\jbe;Jies8 inducement, because'Iqak prbkp^f of «uccesll'‘,J.;piripL;,aadsay,'^e,^ierpn^j^etacle can be imagined 
to..il^itio'us undertakings- Vf 7 - •• J ■ - V. affords a 

Xu.ic^yect is to alarm, and to'armliBbgainst the'.Vmore stnking''^^^^^ of.progress in the noblest prin- 
priiice whose power prompts him to transgress upon jj'ciplcs of true civilizal^ipu.^'" (Mackintosh's SjHfcc/t on 
^^thci'g; pi^. the prince vvlio knoys that all his mo~ Trial of Jahn PeUfier, in 1803.)* 

'i .‘ ■ __ 

i*: ■ .. , 

• bur readers WUl thank us, we think, for Mdifig tite'':f^owing extracti itt'reference to our subject, from 
this justly celebrated'oratidn. “ These anall states'^^^e; ia toany respects, one of the most intercstin!: 

'{J X*. j ' * •' ; i , .-A Viip.» r V. * * .■ 
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tom four (led on th^ bsance or power, Itwaaabri-' pffirtinon so earjy tljat a 

die upon the strong, and a bwjlwaik to Ihoweak. ‘'wttibtejr, named Stippetin^rpr^osed it to 
■tthtn It Ctilcd to prevent the mroa^a of violence and Austria, and tbe^todDuKe of Piustfa,'^'S'j,. 

injustice, It jet acted ns a restWati ve principle, and \ho8ff Httnios w ore then id posshMion Of the country 5 <• 
it|>luccd injured nations in tluii former state of mdb^ and thM it uonld^ in «ul probability, lutve been actra 1 

piiuUncc It aas at the meraoiabk and fatal era upon, but for the^dlscor'ery thesehottieby France, 
of tilt partition of Poland in 1773 that it first lost ' end consequdnEbttdtfefcnee of (Fiat ^wer,-]- With 
tins character,—that the drst example was set of •* ’ regai^ to^tneprojt^tjietually corned mto execution 
d liiurau, successful, unchteked conspiracy, agalhst ^ 

the independent existence of an unonending coun- 
tij. It 1 hcic propel to mention, that some authors 
h i\c'•pokui of this infumous transaction in terms 
wliicli sciii to implj, thit it was quite in consonance 
Hith the piinciplis of the balancing sjst m, * It is 
indi cd tru(, th it the maxims of that sj sUm wtre strU 
su i ii operatise as to cffict a rcUtisc equality in the 
(lis ision of the spoil But, as the whole mtcution of 
thib ssbten IS to maintain the iiitegrity and mdepon* 
dtnci of lutions against unlawful attacks, the patb* 
turn was just as diametuuilly opposite to Ws pnnei- 
pk, IS il the whole snoil had been oppropriated by 
one lobhir, iiiste ul or being shaied bj three Tlie 
Kjuility of the division did not take awaj from the 
(linger of the exiinple the example of statescum> 
h mug, not to uphold but to destroy,—not to enforce 
lesjxet to the gicat principles of national inafetj, blit 
to set them It (Itfiinee , in example tM soon fol¬ 
lowed bj similar violenees, and which, in fact, paved 
till w ly t > that totii overthrow of the ancient sys¬ 
tem of Luropu wlutii tic long look place. ^ 

Ihe ot a piojcct so pernicious in iteC con^ 
scijUiiKesis nnutlir of borac mtclCtt m the ids- 
toiv of the hihiicing xjstem We learn, for the 
hist time, lioin Kullueie’s Ilatoirt dt turtanhie 
/ P I , publislitd m lso7, that the ehstrac- 


ml 772, eacb party copcerpedww demrous toahift 
the blamh dt TOf first pifopotal to the othens, but 
« was g&nerfJIy Jieheved haV« qtaginafed with 
Frederick,^though some were of opirarw, Uiat he was 
indebted for ^ IdOa to bU bsotli^, Prince 0eni}. 
Fiederick, Uowevei, M one of posibUmmis 
pfvecs, Mtmires de® I76ff juigttH 1775 , states, 
that the scl^e wak ’tdevhied by Etupresa Ca- 
durirtc t ann this is corttAorifted by M, Kull|iert^ 
whu asserts that slijs communicated it to- I^nce 
Hemj, doling W«';yi|Jt to $t yutersbuigh it* ■ 
1770 . o |»e<» of kifoi-matlon, he ad^s, which 
was detailed to'^hihs, in the aSost circumstaotml 
manner, by ^ree different secrtterips, who ac- 
compafued Prince to dm ftatwah Court.* (Tom. 
IV. p. i$i, 310.) It xeems to be gmicralty ac¬ 
knowledged, that the pttjiOsjri^ when first made 
to the cabinel of Vfewsh, was opposed by that 
power 1 and that her d^cettion would oOt have 
been obtained, but fbr the astonkhing apathy dis¬ 
played by Praude, add, indeed, bV all tM othei 
states of Europe, the silence of England dmmg 
.the pOipetration of this shameless plot iigamst the 
mdepenueate of nations, ft it can b( at counted 
for, <ao never, at any latt, be excustd, inasmuch 
as the £ict 4ppeai» pretfj well Oslabh^cd, that, 
had she, 18 the guardian of die pbhtltal balance, 


pul ol till. uui(.nt s\stcm of Furope Unfoitunatcly for the lepAse of tnsifiUnd, greatatotts'atOcotnpcl- 
k(l bv ><„ud to thill ownsaiitj, to consider the militaty spirit afid martial habits of theit uOophii as one 
of till iiuin ohjiit- ol then poluj. Frequent hostilities stem almost the necessary c(mdiiion''of thcir 
Tintncs-, and, w itliout bi mg great, they cannot long rtnum safe. Smaller states exempted frOm ftia 
11 Ul 1 ni 11 - It)—i 11 ud condition oi gi catness, a bitter satire on Ituman nature—devoted themselves fo the 
til of pi ICC to tile cultivation of litciature, and the miprovemcnt of reason. Thi^ became places of le- 
(Upi foi lite uul li irliss discussion, they were the impartial spectators and jttdgcs of the various contests * 

(it imbition whiili, tiom time to time, distuibid the quiet of the world. Ihcy thus becknif) poduhartj qua- 
bind to bt till, oigans of tlmt public opinion which i onverted Fnrope into a gieat republic, wdth laws which 
iiiitigitid though till j could not extinguish, ambition, and with moral tribunals to ^filch even the most 
ikvpotii -oviitigns wire'imcn iblc. If wars of aggrandi/cmcnt were undeitaken, fhefi authors weVe ar- 
nii.,,niil m tin 1 itt of Fiiropi If acts of intcrnS tjranny were pcipetrated, they rosOunded fi'omd tbou- 
sinil presses tliroiijiout ail civdi/id countiics Princes, onwnosf will thcrcwcrc no icgid check8|^Uafound 
a itiui il usti nut whiih the inoiit powi rful of them could not brave with absolute Impunity. Thi^ acted 
biiou i list auilieiuc, to whose applause or condemnation they could not be utterly indifferent.Ihevtiy 
constitution of ham in iiatuie, the unalterable hws.of the nuud of man, t^ainst which all rcbeliioik at fruit- ‘ 
Itss subjected the proudest tjrabts to tins contioi No elevation of power,—no deprOvdy, however con- 
siimiiiitc —no innocence, however Spotless,—can rtnder man'wbolly mdepondent of the praise or blame ol 
his fellow uitti y 

♦ Sie, foi exiriipk, I’u* terms in whieh Count llertobOrg speaks of the partition in his essay Sui In Da- - 
Inue ilu (<} II n(?c( <t ttllf tin Pouiuit, {Oeuxres, fora. I.J llie langu'igi of M. Crent/upon this subject, . .J j 
ni Ins ibii work, / I tat dc PErtrope aiaut et uuprli pi litvdviton rran^oise, » cxticniilv txeLp*'''j^ 
tiunthle but in liii, latei work, so o0en Hfcrri.d to in this Article, he condemns the partition as wholk m- '' 
lonsisti lit with every sound idea of a balance of power, ofid as havihg lu fact led to the suhiircion of the 
bal lilting system 

t -T0! retrouxe, sijs M. Ruifuere, dans Ut aycfitvti des nffbues itrangeres de fiance, cetle aneedHt impoi- 
tante, et fu\qu a piCsentxgnotle. Tonfi^. p.^. 'v " e . s t 
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Biil8nce«f roised her veiee arainst the pairtttloo, Europe 
fewer, might have been saviu from die fatal effect!) of tliot 
' new systeiff 6f robbbiy and emresaion, which the 
spoilen of Polaod were suAeredj without any sort of 
interrMtion, to exemplify ** To at} certain know* 
ledge,”^ itajs hlr Burke, " if Gical Britain had at 
that time been willing to concur in pi denting tlic 
execution of u project !>o dangerous in the example, 
even exhausted as France then was by the preceding 
war, and under a la/y and uncnterprKiiig pi nice, 
she would have at eveiy risk taken an active pait in 
tins business ’* (l/iounhls on 1 itnch /Ifiairstn 1791 ) 
It would lead us much litjoiid our lunita to 
detail that long scuts of violences, and tiansfcrs 
of dotniniou, too faithfully copied from tlie ix> 
oinpli of the first and succeeding partitions of Po 
land, hy which all rcuiaius of the ancient sys* 
tciii ncic lot a season swept from tlie eaith. * We 
more gladly proceed to observe, that the time has 
again arrived when the nations of 1 ui ope may and 
ought to unite, not, indeed, to rebuild the ancient 
cdihcc m Its former piopoitions, that being rcndeied 
impossible from the many nicirncholy ehanges which 
have taktn pluc, Init < iitfully to lecal, ind '‘tcatb- 
ly to adlicie to those gicit principles wliifli lonsti- 
tuted Its foiuidiUiun, and to wl ah it owed all its 
beauty and itreu.,th. It is not enough to h \t ovii- 
tliiown ft power which tlomtneeied oiei ill, tind to 
hiiM leiiistaled some other powers in then pitsUne 


»h 

stiength and influence. The ibundatioiia of tlie Bsiancs of 
ancient structure were first sapped by a shame- 
Ices disregard of the sacred punciples of pub-' 
lie justice, and if the balance of power, in the full 
and sound acceptation of the term, is again to be¬ 
come an object of the foreign policy of nations, those 
guaulian principles must hereafter constitute the 
rules of their conduct, in ail the public tr msaetions of 
Europe. Let us here again quote the words of AT 
Gentr, wutten in i80f>, in a too early hope of tlic ap¬ 
proaching deliverance ol the C ontinent. He is spe il - 
ing oi the transition whic h in tint event ought to fid- 
low *' to a state of things timiided upon a b il me e of 
pQwet.' In Older to this, say s he, “ every just and eon- 
seientioua goveinineiit must set it down as un un¬ 
changeable maxim, never henceforth to lend in e ir to 
pi ins which aie uot founded in the strictest equity 
III the next place, though, m the propei sense of the 
tetm, ageneiai code of laws cannot be framed <oi the 
regulation of a confederacy of states at lea t no means 
should be left untned topincuiefoi this maxim acorn 
raon sanction, and the suieniii ratification o' treaties 
In every eoiisideruble Ulnnct,mi very treaty of peace, 

^arti i lail/ tii ( > / i i « (ompo id of rutal 
iomiiit>ubfi I tiiii the j ntasmu-l rrmtiiully cn„ige 
thenisehe nit to e\ tl in tin t i\ b\ iinju t 
nuais and no too lei i it i luy e^ one or i on 
tio ) dirt i ted on t ti i It c i [ os e lui s 1 1 in 
Hide pen' nt st ti, b^ wl tevo mine it imy be 


* fht fiillowing passattc, though latlicr deelimatoiy, contains some stnkmg ide is i to tin wsi lu 
which the intamous paititions of Poland contiibuted to tins genctal oveitliDw \Mot uidcied the 
pioject of u piutilion of Poland so lucompaiuhly more cUstiuctive to the hi^ho iitcusis of luiqc 
than any foimei acts of violence of uppmently a mou aggiavnted eliuieter w is the cUeisnc cneum- 
stance vt its oiiginatuig m that icry sphere bora which was expecicd to flow ncthiijr but benefits ind 
blessings, sccuntv in time of peace, md salvation in periods of dungo \n union hetwon seiei d u„ints 
had been always consideied os i bencfacial burnci agUmst lawless power, and the pissions of m nidnid i d 
oppiessor, it now appeared, to Uie tenor of the world! that such an union could be foiniid toi tii | ir- 
pose of bringing about piecisely that evil agninst which it seemed destined is i bulwaik of d lu le Hu 
impression made by this detestable discovery must be still dtepti and nioie j nnful when we uflect tl it 
tlie fraoicriof the wicked pioiect, in the whole course of their undcitjking, uUiptul the piincq le of tl i po- 
htieid balance as a stai to conduct them through it, thit tlicy acted confonn ibly to tins piiiu ipU is f u 
circumstances would admit, m the adjustment of Uicir icspeetivc intuests, and t'l it whih they inflicted upon 
Its spirit the most frightful wound*, they borrowed its attne its lonns, and evui its laiigua,,e Coiiiiptio 
optimi pcsbuna. To witness such an abuse of the noblest mean winch the I uioju m comnun weilth ] o 
•essed fui assuring its safety and welfare, w is, in Itself, a levultmg spo tide , but the mahgi u i eh u ictu 
of the deed was first completely brought to light m its consequences, ihe cause of public justn e w is on 
all hands abandoned and betrayed. A hotde oi jabbering sophist-, who, at that tune in 1 1 ante, we n stnv 
rag to shake the foundations of all principle, and to undennn e eveiy existing constitution now that tlu 
eighty of the earth had broken into the sanetuaiy of national light, not undei the impulse ot incendiary 
passions, but dehberately and systematically, turned the most respeetahle political ideas mtondicul , without 
' tear or reseivc. Lven among the enlightened and upnght of the time, only a few escaped the die i Iful con- 
Uigion. Notwithstanding Uiat what is purest in its nature mav be profaned, ard what is luosi wuolesoinc 
may N poisoned—notwithstanding that the fatal blow which the fedeial constitution of Europe h id leceiv- 
ed, edibd upon them the more loudly to uhite, to establish the foundations of the building on i firmer basis, 
and more vigorously to exert themselves in its defence, they either gave themselves up to a eomfoitUss in- 
credubty m the eflieocy of political maxims, or to a systematic mdimience Ihe multitude n i Ud by the 
eflanner, or not 8uflicicnt}y warned against the latter, sunk every day deeper in the bottomless void and be¬ 
came more and more accustomed to expect tlieir law from violience, and tlieir salvation from eh in< e. How 
much ^18 fiatal habit of thinking must have contributed to famhtate crime, and spread desolation, when at 
last the evil days smved when aU right was trampled under frot, the rum of all order conspired, and tlie 
whole social macbme disjointed and brokaa, can have estiaped only the inconsiderate observer ~-Gcnta w 
Fragments upon the Pt^ltad BtUanct qfLurojpe. p. 76. 
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’'Jbr ofherlosses. A epft of inuUlhema mdi^t^lsb'We 
jjronounced by anticipation nga^t 'iU t^jch gtesbidl are xooi^. 

project such violations df right,‘Ir call ^on nthm( v^xpojed toTddfit^r, pft. 

to assist them; so that a lively conviction may be. if'”*® to 

again cstablislicd in the public mind, that, when the ,bear the nrit expence of 

princes and states enter into combinations witit one ;fes^tence, Wie, tmteh warn,'pd.p*e. the 
another, their objects are protection and defence .;lBlfuence df oj^.: yemomsttanedB. ahd. bar bounscls, 
against common danger, never the attack and iniia- "withoat havi^j^'i'^ourset except & urgent cases, to 
sion of the innocent.” (jFVogfWBls, cap., 3.) Whether ' the ektfeBiuty,.oifarrtns.. It^is only, in a word, as to 
these precepts of this great enemy of the late am- the applica^on of die. general. |mnbiplc, and not as 
hitious ruler of France, and advocate of those by . to its being necessary and w'orthy to be entertained, 

wltom he--•’- - * - ^ -- ---' —= 

of that 

the purposes ^ ^_, __ _ _ , ^ 

to others to determine; but thus much ogr pre- speets, have distinctly assent^ to the general doc* 
sent subject retjuires us to state, that, without trine, that the . maintaining a balance of power was 
a return In good earnest to those sound and salutary an interest of the highest impdrttuice td England, 
maxims, no durable peace is to be hoped for Europe,. The last Ume, we believe, that this general question 
and no restoration of thtit system of balance by whicli'' can be said to. have been fairly brought into debate, 

1?_ _ I_ * _.t __ j.^jx ' _1 .ti _ 'iL _ .A i>_..t:-.__..*a. ____ 
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Europe was so long distinguished and protected. 

IV. We liave still to allude, and we can here but 
barely allude, to the great question, whether Britain, , 
protected as she is on all sides by nature, ought 
to consider it as a necessary part of her policy to ' 
iittcnd to the European balance of power ? Thix.has 
been considered as constituting a separate question,' 
by some wliu make no doubt that the other state's of 


and fully discii^d in Parliament, was .on occasion of 
the famous armament against Russia for rciUsing to re¬ 
store Ocazakow to the Porte'; and on that occasion, 
tliuugh Mr Fox and his followers reprobated tiie arma¬ 
ment In the strongest terms,'they did so, not because 
they denied the great principle to,'w'hioh tire minister 
appealed, as' the sole justification of the niensure,. 
that the balance of power was a British concent 
and gave Britain an undoubted interest to interfei'e 


Europe could not long preserve tlu-ir independence se-. in the affairs of the Continent,~not bcca'use they 

-.1-1. ..u -. .1.-1.! .-.,., thought that Britain ought »vvei;;to guard against 

any distant danger,—but bccanse there was no such 
degree of danger from the retention of that city and 
its district, as’called upon this country to interfere 
at the risk Of a war.'* 

If there be any certain medium between the po¬ 
licy which Britain and other, countries'qvght to 
observe witii a view- fo the balance of Jiowter, "we. 
do not knb'W thaf .it Can. be pointed ofit in more 
specific teniis. thah'^ in the follovring paibige of 
one of Lord Bolingbroke’s political pieces,; witli 
which we shall conclude fljis article., ** Other 
'.nations must Watch over every'niotion of 'their 
neighbourspenetrate, if they imn, every design; 
foresee every, minute event; and t^e part, by some 
engagement or other, ifi almost eyi^ conjuncture 
that arises. But as wc.cahnot be e^ily nor sudden¬ 
ly attacked, it may be our interest to watch the secret 
wor^ngs of .the several councils abroad; to advise 
and worn; to abet and oppose: but ft never can be 
our true interest eagil^ and offkioudy ty enter in¬ 
to^ .action, much less into engagements tlu^ imply 
'action and e^pcnce.” (/<feo y a Patriot King.) 


cure through any other course. Taking the quc.<<tion 
generally, we do not think there is any'great difficulty in 
reganl to it. With the niullitudo, to be sure, it always 
will 1)0 poinilar to argue, that Britain stands in need of 
no other defence than what the sctis and her invincible 
navy afford Ijor, and that idl continental connexions 
are n.seles.s or pernicious. But the argument from 
the advantages of our insular situation would not in 
fact bear out this conclusion, even were the seas and 
the navy a stronger defence than it is possible they 
always can be. Our commerce and our colonics, 
tiic supports of that navy, render it indispensably 
necessary that we should more particularly observe 
some nations, and ally ourselves with others. These 
great cuneerns inuke it, indeed, nothing less than 
absurd to talk of our being insulated as an empire 
or state because Britain is arri.slurid. And, with re¬ 
gard to invasion, it is clear, that we could not al¬ 
ways be us secure, and as free from uneasy apprehen¬ 
sions, in a .state of total insulation from foreign con¬ 
nexions, as with friends and confederates to employ 
or ojtpose a formidable enemy on his own confines. 

But supposing the b.alaiice of power tq constitute 


* Earl Grey, the only survivor of that illustrious group'« oiatowi and Btatcsmai who opposed the armament, 
repeatedly and forcibly declared, his adherence to tlie general doctrine; affirming, that though the epitliets, 
wild and romantic, had sometimes been applied to it, he nieVer^eless considered the poorest peasant in England \ 
as interested in the preservation of tlie.bmflnco of poWelr i 'afid'diat this country ought to interfere whenever; ' 
that balance appeared to be really in danger. Of all tiii^’wrio joined in this opposition, Mr Burke wiaa '" , 
the only statesman who did sp upon a gi^nd, as it appeat^Jtous, equally erroneous in /act and primi^, 
namely, that Turkey never ha^, nw' ought to be taken 'into'^^sideration, in any question at to the main- 
tenance of the balance of power in ^Europe'.~See Dehatei Wthe' fJonse qf Commons, iJplh March, an4" 12th 
April 1791, and 29 th Februaty,and mSearch I792,‘ 'f ..*- ' ‘i-V 
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B ILDjrim'liR (Ersest Of^man 

)>'>MC mn 4}f ^pf(\^idci ibl« emit^enca, and the turlior 
ot i gieol ^BUi'hci of txicdica} p^bhchtUHla, He wan 
b >r« dOdrlEirfurtb, May J J, 17%$, •roil was ofigimlly 
di stifled’■for the clmrtJi, but having acquired a 
btroti^ Irredikction foi medicine, his tathci yielded 
to hw wishes uid allowed him to embrace th t pro* 
feSMOn, and hi {iroscruftd his sludu-s with this view 
both at Eifmth and at hnn. In 17(>1) he was en¬ 
trusted with the supeiintcndtncc of the military 
hospitals tonneeted with tlie ihussmn eniampnunt 
iKBi loif,iu, and lie then gaet public hetures with 
gn it ippliuse IJ iMn,j ai juiitd eonsideiablc ex¬ 
pel le me 11 iinij practice bj his assiduous atten- 
ti<> 1 1 1 the duties of his o fict he published, in 
It dissert iticn on the disi isis ol solehers, wlmh met 
with s) fuoui ible a reception from the public, tint 
le iiiliiQ'id the plan of ins work and republished 
It undii the title of I?eal>\e on the Di lasts that 
pr III in fiw/te, Luigtnsal/ five), 177-4 If has 
snue gone thiough another edition In 176i, he 
H IS appointed prole ssot of medicine if fiottin^cn, 
\ here he tnjojtd eotsidenble repiilifion 17ie 
Laiulgrivc ol Ilesse Co el, iiedeiie II muted him 
to tike up his abode at ( jssel, eonfening upon him 
the title of fust ph\siei in to Ins eeiuit and direetoi 
ginenlol all his imdieal establishments lie w is 
ilieiu lids professor oi the thcorj of me die me -it 
Iina and ni i7‘('>, w-is promoted to i pi ofe ssorship 
It Miipuig, where he died ot apople\> on the 2a 
it funuaij 1804 

liis writings are exceedingly numerous, many of 
tlitni are scattered in vaiious collections and joui 
II ils but hesidcb these, no Jess than ei(,hty-fom dis¬ 
tinct tieatiscs ire mentioned as having pi oceededfiom 
his pen He had collected an extensive librai > con¬ 
sisting of l(),000 volumes, of which a eatilogiie was 
published df^cr his de itli IIis funeral oration w is 
pionounced by Professor Creut/ei He was well 
veised m botany, and has published stvcial works on 
that branch of nntmal history, of which the pun- 
tipal att the following CaUilogit^ Dnttrtntionum 
qua nudnamentof um htdiiiam, /acta, el xnes expo 
nunt. Altcmburgi, 17b8 4to On the litudy 
Botany, and the method of learn nig it, m Geiman. 
Jena, 1770. 4to. He was foi mmy ytars the editor 
ol a periodical work, entitled 'Magazine for P/iyw- 
ctans, i2mo, Cleves tnd afVciwards changed its name 
to the Nixo Magazini, in 8vo, from 1779 to 1799. 
But (he principal woik of this kind which he coh- 
elucted, was his S/lU^e Optscuiorum Scleitonm 
jltgumentt Media Prattm, bung « collection of 
detiehid essays md dissertations, which extended to 
b sols 8vo Oottingen, 176(1—J782. 

Ills Ltltciatuia i/nnei'ce Maiena Medtcee, \c. 
MisTpurg, 1793, 8vo, is a work of gieat labour, but 
littlfi discrimination. He edited Barnei’i Lnt\ 1 ^ 
Physiaanx, m Geinian The only otber work of his 
deserving notice, is the Untotia Mitui*ii ef niri- 
ntitalttim medial Getting. 2 tom 8vo 17^8 and 
iTb'i (w ) 

BALM or GILEAD The cailiest speeifits 
i„ mist personal injuries resorted to by mankind, w i r 
piobdbly the diffeientpmts of vegetables produced 


in fneir "toontnes, and hence tre find, 

that most savages art acquainted with vulneraries pre¬ 
pared by the hand of nature 01 that they seek to im-' 
prove thpm from deeoetious and infusions of roots, 
flowers, nnd haves Among tlie more pieeious uh- 
stances obtained from plauts, ipphed as i euntive ot 
wounds by the ludcr inh ibdants ot the la Uin th- 
mates, die balm of Gilt ad, 01 balsam ot Mecca, 
has been eminently distinguished during m ii y ages. 
But altiioiigh the balm of Gile id is better Inown 
fioin several scriptmal allusions, and most esUtni 
ed. It IS only ot second iiy quality to fh Ini un 
of Mecca, for which if is fieqiieiitly substituted, 
a d illustrations ot its natine md propeities nil 1 
(liiefly be de used from the httir Ihislnlsin is a 
resinous mattci, exueling, like ordinary 11-111 fuin 
incisions m tlie bark of two difleiei t \twti I hs it 
le 1st there are appuently two, thoUr,h the d tmilnii 
IS not well ch itacteri/ed or desLitbed l>v nituiil 
ibts, which Ins excited eoiijeituies tint lluie is on¬ 
ly one and (hit it is subject ti ceituii cxtcinal 
modificitions fiom soil and clmntc Ihe jlmt pio 
ducing the hd am of Mi eta, w s first aseeit lined 
by IflisKil to belong to the genus Impi He 

trinsmitted one 01 two specimens to Iiimeiis wli i 
Im tlur.ictti)/ed it a the “ tnj n 0 ] I il nit 
leiies pinnite with sessile leaflets anitiveil \i 
bit while he ehiiaetiii/es the otliii 1 / (1 

, leaves teinate, veiy el tlie lediiielis im 
flowend lateral i native of Miy nni Init tiei 1 
sidii It moil mdetii! Ihis plant ^lowsfo tlie I ei,.! t 
of fourteen feet, flourishing in allot elmiite incl in i 
hto ly biiiinsoil In general it is lonti, 11 d Mi 
llruee elcscubts i jieiinien five feet nd i half m 
height, and five intlus across the stem wheie tinek 
est Ihe wood is winte, !i,.ht 11 1 (( ojei lix- 
tuie, covcied with i smooth b iik, ledi'i Ii 01 of bln 
ish white, resembling that ol a lu iltliy tindnd 
eheriy tree, giecn within, and uinttine 1 veiy ft i- 
grant odoiii That ot the hi mehes, which ire veiy 
flexible and resinous is equally igteeable Ihe 
leaves, which are evtrgieen and se mty beai some 
resemblance to those of me, and the flowers, wlinli 
are le^utnmous, and of <i puiplish coluiii resemble' 
those of the acacia Hie luiit consists of smill 
pointed ovoidil berries oii( lining i y tile wish fluid 
suinlai to houey of a bu rish taste and exli ding a 
pleasing pei tunic, ippioaclnng the odoui of halm 
This pi int IS eiuleet Balt \ an 111 tlie cast but it 
wfiuld iiquiie new hotanie il lese iielies to iseertiin 
defiiuteiv, and beyond dispute whethei it i- ot 
diflereiit species as is most pi iboble, 11 d whit is its 
real eliaiactcr—^|>onils whieh we mu t emsidei is 
icmainmg to be established 

It has been maintained, that tlie plai ts pi odueing 
the baltlfm of Mecca ate lestiieteel to 11 lain ition, 
extending little more than 30 acre s at iiidei Hu- 
neiu, a station fot pilgiims m Aial 11 h dt w ly be¬ 
tween Mecca and Medina 'ket it e lui it be po-i 
tively affirmed it this be one distinct spitits tint 
Abyssinia, the comitiy ascribed to tin o(iiei,is de¬ 
prived of it or that the balm of (nltad glows in 
Abytsima exclusively. Th sc are f let-winch aKo 
rcqittre eiupdatton in future botanical research. Ihc 
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«iim o< pltntallrtn beWgti to » oAte ibjmly <rf Arabs, 
tMtful tribe Btni K’oreisilit fiom which Mahomet ongi< 
nated, UQjc'ts the incursions of thn Wahabee, nhoin* 
tcrrupted the wonted pilgrimages^ n ,y hate dispos* 
•ts-itd ilitni. 


_ ''4 These e^i^jeoJletted in ani „ 

and sent to Venice, aaa,the quality detcrmic^g 
them to be the shoots of the is said to comdst 
in their being knotty, the bark red, the wood white, 
rcsipous, and also exhaling iMl^ainic odour. Various 
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Till balsam flows fiom in(i.,tons in the tree, which 
art inidt with an axe, in July, lugust, and the be* 
ginning of September, when the tin ulation of the 
fr ip is in Uic greatest activity, and it is leceived into 
1 s 11 ill tai tlicn bottle. Lath dn^s produce is chi¬ 
li cted, and poured into one ot laigcr dimensions, 
but the quantity obtained n veiy sniull, and its col¬ 
li ition tedious and troublesome, ior the total exu- 
dition IS usually but till cc or ioui diops in a day, 
noi dois the most produitiie trie afluul above sixt}. 
Its SL uutv, thircioic, and the dilEculty ofprocuimg 
It, hiv( no meonsiditable eftcel in enhanem^ its \a> 
lui. Iheodoui is at first stiong and pungent, oc- 
e istomng a siiisation like tliat of volatile salts rashly 
tnluled lt» intensity Is pioportioned to its fitsh- 
ne>s and the euc it receives, foi if neglected, and 
es])osed to the influence of the an, the fragrance 
cntirel} decays. It is also ot a rough, acrid, pungent 
tisti. Oiiginally the balsam is of a light jcUow co- 
loui I little tuiind, and of a whitish cost, which Is 
supposid to aiise from the globules of an abeoib- 
(d dong with It, and it dissolves icaddy m water. 
It next uquiies gieatci ronsistcncc, rtscmblmg 
Ii mi \, ind bccomi s pcllue id, and aficr the lapse of' 
)i 1 VI iih, grows ol dcipir yellow, or gold coioui, 
whin ii IS veiy lenaiious, and may be drawn out lu 
threils It is diliicult, howevei, to obtain the bal- 
sun in a state of purity, foi several different substan¬ 
ces aie I mployed in its adulteiation , to detect wliieli 
V 11 urns ispeiiniintb aie lesorted to. If diopped in¬ 
to 11,1 iss ol ..li lu vv itei, It fulls to tile bottom with¬ 
out iisin^ ag no to the uiricc, 01 if reinammg still 
on the siiii ic( Iiki oil 111 a diop, it is ecitamly jdiil- 
tii lied 11, on tin coutiuiy, u spri ids on the stir- 
liLi ol the water, diftusmg itseli m a thm pellicle, 
se IK Iv visible to the eye, and may be collected with 
i ilm id 01 1 ie ithci, it is the pure and natural pro* 
dui I In this tatc it will coagulate m milk, but not 
it otheiwise. If ])urt it collects m ^globide, when 
dio]iped on hot non, if adulterated it runs and 
spicids il-ilt ad irounil The different substances 
nsid 111 the ululteiation oi this balsam are homy, 
w IX, oil of sesamuin, turprniinc, xnd ostrich fat. 
Swietniss ol (istc betrays the honey, and its turbid 
appeiiianceUiL piesenceofwox. Adulteration with oil 
is detected by ils yielding a daiker and grosser flinic 
than wlidt issues iioin the genuine balsam, when 
dropped on burning coals. When the consistency 
becomes too gicat, which seems a consequence oi 
age and long ]>itsiivation, fluidity is lestoicd by tlic 
simple application oi heat. 

Besides the balsam now described, wbicli is the 
purest and most valuabli kind, and is called Opobal- 
samunt, othci two of inionoi quality arc obtained 
lion the bahssun fust, Curpubalsamuni, which is 
prcp.irid by expression from the fruit when it has 
attumed mutunty, .ind, if good, should be puiulci- 
ous, of a pungent taste, and balsamic odour tw-eond- 
ly, Xylobalsamum, which is elaborated froma dceoe- 


hnposturcs are likewise practised hcie, in substituting 
spuiious compounds for tlic real drug, and the inge¬ 
nuity of niaimini] m this species of deception has 
been carried to such an extent, that detoctfon proves 
extremely difficult. 

Kumcrouii virtues aie ascnbtd to die balm of Gi¬ 
lead, so numerous, that modem empiiics, availing 
thcmvdvLs of that credulity whic^h characterises our 
natuic m such matters, do not hesitate to offer speci¬ 
fics of dieir own invention, under the same name, 
w ith bold asseverations, thiU the human race will 
thirc find a palliative for most of the fiviU with whieli 
they arc afflicted. Prosper AlpinuS, one of the older 
nituralists, ascribes many properties to the baham 
of Mecca, estccmid thi most pieciousof all that 
bear the appellation of balsam, and which, in ordi¬ 
nary description, we must consider synonymous with 
the balm of Gilead, and the modern Arabs, I'utks, 
and Lgyptians,enttitBin great confidence nuts offica- 
cy It IS a powei ful vulnerary, a qualify of whitn M,i- 
honiet took advantage, foi he affirmed, that a giovc ol 
the tries vpiung up fiom the blood ol liis own tube 
killed in battle, the juice ot which cured the wounds 
of the fkithiuT^ however deadly, nay, tliat it lecovei 
cd some ot them fiom death Ilassilquist v<tys, 
It is useful as a stomachic in dosis oi thicc grams 
It IS also token fin romplumts in tin breast, in te- 
vers, and is applied for riicumatism. Its upute as an 
antiseptie is vtiy great, and it js esteemed so effee- 
tii il an antidote ugnni-t the pligue, that when this 
disti mper makes iiv appearance, the Egyptians take a 
CLitain qu intity daily Ihc balsam ot Me<.ca, how 
fcvti, IS piiniipally used as a cosmetic by the eastern 
females of rank, afier being kept in a vewy warm 
batli, the fine and breast uic anointed with it, and 
the same process is eontitmed evety thud day duuug 
a month. Oil ol almonds, and other cosmetics, arc 
then tubbed over the same jiarts, wbeiiby the skin and 
complexion arc beautifully renovatul Lady M,uv 
Woitk'y Montague lelatcs, that slii was mtliicid to 
try the experiment, ind that, lu consequeiiec, her 
face became swelled and red foi throe days, duiing 
winch time, she suffered so mueh pain as to restrain 
her from repeating the application. But liti tom- 

f flexion was greatly improved, and slit adds, that the 
adits of Constantinople, by whom it » used, have 
the finest bloom imaginable. ^ 

The bdini of Gilead has been celebrated fit ti veiy 
remote antiquity. We have the testimony oi M»> 
scs, that it was ait article of commerce in the carljti 
periods of Jewish history, for at the time Joseph wav 
confined by his brethren in a pit, and duiing thiii 
deliberations on hw fite, it is said, “ And tliey at 
down to eat bri>«d, and tliey hfied up tlim eyes 
and looked, and bcbold a company of Isfiniai litcs 
came from Gilead, with then camels be aingspietry, 
and balm, anti myuli, going to cany it down to 
E^pt ” Jeicninh particularly alludis to the virtues 
ofthe balm in Oikad. Josephus, howivcr, does not 
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erf) the koowTedge of it so high, foe he observes, 
tilt queen of Shtba oi Siba, '* nho was mquioitivt 
into phiiosoph}, and on that and uthtr accounts 
<«aa olao to be admired,' brought tht balm of Oi* 
lead 08 a present to bolomoii, on her visit to Jt 
ruialem, about lOUO years before the Cliiistian ira 
“ Tltey say also, that we possess tin root of this 
balsam, wliicli our country still licars, horn tliat 
wominV gift Ihis IS nut inconsistent with the 
woids of Jcrcmiih, who proinbly flouiishcd ibout 400 
yctrs Intel, and to iccuncile those ot Moses with 
this ueeouiit, somt (titles hive supposed th it Ju< 
dea did not possess the re il hilni ot (iik id eulier 
tliaii the ejiiLin ot Sheba’s gilt, liut an inierioi kind 
of biilsim—iifiet not iinprebihle Imthei, that, 
what H IS in liij,lKst esteem is the balm of (iihad, 
w IS in ti nth the bilsiin of Mecei Iht best testi¬ 
mony ol Its e line is its hiving been the siih)ect ot 
ro> il (I mjtion imong othei laritics l)ioUw,ht tui the 
aeci ptaiice of so illustrious a prince as bolomon It 
appears fiom the wiitings of the aneients, not fai 
fioiii eontmipoiary with Josephus, that Iiide i w is ge¬ 
net illy believed to be possessed ot it exclusively. 
Plinv unmiks, ‘ but to all other odouis wliit- 
soever, is to be peferied tint biham which is pio- 
diu ed in no other pint of the woild th m the land ul 
Judei ind there III two giiden only both heloiig- 
ini, tot'll king, one not esceedmg twenty acres m 
size md the see011(1 still sni iller bti ibo liimevei, 
in the opinion ot Mr iliuce, asecitamid the teal place 
of the oiigni of tlie b ilsani, m aseribinc it to that eoiiii 
tiy over or ncai to winch the queen ot bheba leigned 
“ Ne II to this, lie says, “is the most fuourtd land 
of the Siheiris md they are a very git it people 
liinkineense myrrh anil eimmmoii grow among 
them md in the eoist tint is about Sibi tin 
hiKim ilso Whenee Mr Ihuee obscivcs, tint 
“ among the myrih tie.es behind Asib ill altng the 
loa t to the Mil's ot 11 iheliiiaiidel, is its native 
eiunliy It ^,1 i s tj i tiec ib ive f uitieii leot 
high spuntii 111 l> iiiel without euluiu, like the 
niyiih the e the in I li ml i een i tiee ( ' lie 

all Kpuillv the wend e f th e in tiy iiiid (eeii - 
ullyiutd) n feu tiiel Dnehius Siculus hkeui e 
ffirnis tint this Ins mi ,,uiv in ivallev ot Arabia 
Itlix liut Ml Binee wh > ins mvestif. ited the sub¬ 
ject with considei ible e iie s ipposcs th t it was to- 
waids the ei t of 1 liny that it reieived its inme oi 
Bi' viium J till or bihn of Oiltad and thence 

bee mil an ii lel ot t nimeiet and fiscal revenue, 
whieli 11 i„ht ji 'n ilv operite as a diseonngcment 
to biiiigiug It ft 0111 \i bill as ilso that it u i ht be 
prohibit el as c n tru 11 lel Some eeiituiies liter th m 
the lime ol to >s t < leiit authors, we si e that it vv is 
known in Aiabie and perhaps m the pi ice uow most 
eelebrited foi it A tiavillcr who assumes the nimc' 
of All Bey, m a verv leecntwoik, savs, that tlicic is 
no balsam made at Meet t. that, on tlie contrary, it is 
very scare o, and is obt ii le d prmiipally in the tci ntory 
of Medin t, ns also th it it was e died f liau As the le- 
pute oi the balsam ot iMteea losi tlu balm of Gilead 
dis ippeaied, though m the era ot Galen, who flourished 
m the second century, and tiivelied into Syrn md 
1 ’ lie tine purposely to obtain a know ledge ol tins sub- 
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stance, it grew ih Jericho, and many other parts of Balm oi 
the Holy Land The cause ot its total decay has been tjiiead 
aseiibed, not without reason, to the royal attention 
being witfadiawn fiom it by the disti letions of the 
country In more reteiit tunes, its naturah/ition 
seems to have been attempted in I g}| t ten Piosper 
Alpinus relates, that foety plants were biought fiom 
Arabia by a goveinor ot Cairo, to the gaiden there 
ten remained when Belon travelled in 1 gypt, nearly 
2 >0 years ago, but vvhethei from not igreemg with 
the African soil oi otliei wise, only one existed in list 
century, and now theie appears to be none 

Ihe balsam of Mteci has alw lys been deemed i 
substance of the gieatest value Mliin Mini 
1 mperor ot the lurks, ledieid \nbii and 1 gvpt 
under his dominion in the ycai lOlb, be exicted i 
tiibiite of three pounds weight «f it ye irh wJneli 
(01 tiniK s to be sent to Const intiiu) le to tl i d ly 
lit ides this pirtef flit, j, veiioiofCuro q j lit 
ineiits include i light to receive a ]>ound ol bit iin 
the like iju mtity was due to an otlieei who eondiiit- 
td the carivm ol pilqiims to Mecci anti hilt i 
pouiitl to the I’lihioi Dmnseii who stipe in (eiuK 
the whole pilgiimi^i 

Isotwithstiuiuin^ the eelihiitj it this j 1 n t 
liiIIIe dunes tint it hitltvei been sen by tie ii 
eiei ts hy whom In iiobibly n ins the It mils i 
then ilesLi iplions ai( so v irn t s mil eii (< id nil 
Pio pel Alpii us who live 1 in tin s \tetnth eti 1 n , 
does not sieni to know Ihe i 1 eii t > win h il tie 
longs and even within these te i yen- M Duples y, 
who has paid mueh attention to tm exudntiems ul m 
getables, is apparentl/ not aw iit of its 1 ivmg been 
figuiid hy Biuce, and i 1 > nion leieiitly hv l)i 
Moodville Such uneeitim Its (I eld txeiied i vi 
lent dispute helwein the nhihitintsif Koii ( u d 
Viniee—vvhctlui the dm., ■ ed in i iindicu il e in 
pound w IS truly he bilm ot (»ilt id md the point be 
ing life lied to the Pope his lie In e-sdiree feel tint i - 
torni itumshould he oht tineel m I .,ypt in k use j lei ec 
of wh eh he ileeided in 1 ivoui of the \ iiieti in 

1 fie balsam ol "Nleec i is not the only ui t pos ssn ^ 
exclusive in,.diuiiil piopeities though it is peiluj , 
in vro eminently distinguished by lliim Sixteen I il- 
s iniic plants or the s line genus iie einuuei ited by 
botinisN, taili evhibitiiig some peeuluiity md lli- 
balsiniot iolu, obtuiiieil bom till ineisuns of i shiub 
glowing in some of tlu South kmcriem piovnuis, 

IS thought to ippioach the ne irest to the viitucs ot the 
lormer !• is biglily aron itic, a powerful antiseptic 
and not less efheatious as a vnlnei iry It is il o 
veiy rare and dilhiult to be pioeuriil whielihisni 
duced impostois t loftei adulleiations or cnunteifeits 
undci its 11 mil That whuh is paitienl n y sulisti 
tuted IS the balsuii ot Peru, the product < t mother 
tiee, and can be obt lined in abundance either fiom 
incisions or decoction ot the different pirts Ihe 
secretions of these plants, however, are neitlie in¬ 
variably odonfeious noi salutiiy, the bjl im 11 ( ar- 
thagena exhales a penetrating dna^rci ible mell 
and there is a low evergreen slitub, an itive of Noith 
Carolina and the Bahama Islands, j loducing a iiuit 
which IS deadly poison, and a balsam as black as 
ink. (s) 
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applied to th« inland seftiHiich forma the subject of -1^ arehtpetego of entruid^, 

article, is first found in *e work,^ Adam of Bremea, ’^. ' Tdm Btdfiic, and fofnis threttx^nneU between 
who was canon of that cilf at the chtro of the eleventh • coast trf Sweden and thein fcJatida. Tile breaddi of 
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century, entitled Choro^aphm Scand^avia. The 
etymology of this name has given rise to many con. 
jeoturcs. Swedes derive it from the Scandina* 
vian word Melt, a girdle, because its waters encitde 
the land ; the Prussians from the Sclavonian or Let. < 
tnnian word Balt, white, from its being frosen pj£rt 
of^the year, or from Baltus, one of their kings; and 
by others it is derived from Baltea, the name of an 
island mentioned by Pytlieas, ii merchant of Mar¬ 
seilles, who, in the second or thi*'d century before 
the Christian era, is EU|)pfl^ed to have sailed os far 
north as this sea. In the countries wliieh hound it, 
its ancient name was Variaizkoie Mori, iil’ the Sea of 
Variaghi; by tlic modern Russians it is called Bal- 
tiskoP More ; and by the Swedes, Dunes, and Gcr 
mans, the East Sea. 
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I. Tlic Baltic is entered from the British or North¬ 
ern Ocean by the Scagenic, Cattegat, Sound, and 
(ireat and Ijittlu Belts. The Scagerae extends 
from tile Naze of Norway and the north-west point' 
of Jutland, to the Gull’ of tJotteiiburgh and north 
point of Jutland, or Scagmi Point, better known to 
Bnglisli seamen by the naon- of the Scaw. The nar¬ 
rowest part of the Scagerae is 1£) li'agues. Tlie 
('altegat extends from (ioiteiiburgh and the Scagen 
Point, to th'' Sound and Bi'lts, The greatest depth 
of the Catiegat is S5 fathoms; the depth decreases 
as it apjjroaches tlic Sound. The Sound is the chan¬ 
nel between the coast of Sweden and the island of 
Zealand. A mass of rocks on the Swedish shore, dis- 
tinguislies its enlianee from the Cattegat; its termina¬ 
tion is !)• tween Falsterbo in Sweden,and Cape Stevens 
in Zealand. Its n irrow-est part is between Elsiiieur and 
Helsingborg, where, measured on the icc, it is 2840 
yards. Between Copenhagen and Landscrona, it is 
bi.'tweeii six and seven leagues across. Its greatest 
depth, where navrowebt, is J <) fathoms. Towards the 
Danish .shore, at the entrance of the Sound from the 
Catti-g’.it, its depth is ifi fathoms; near Co)icnhagen, 
not moye than four fathoms. Near the Swedish 
.sliore, there is a gradual iccuimilatiun of sand, 'I'ho 
GreatUi'It. (ireat Belt, between the isl!in«ls of Zealand and Pu- 
nen, is between .seven and eight leagues broad, at its 
broadest place, between Cor.smr in Zealand, and 
Nyborg in Funen. The little island*' Sprogee lies 
nearly in the middle of it. Tlu- coasts arc, in gene¬ 
ral, low and sandy ; tlie'groatest depth Ls 22 fathoms. 
Little Belt. The Little Belt, between Funen and the coast of 
Jutland, is, in its greatest breadth, about seven miles, 
and, where narrowest, about three quarters of a mile. 
In general, the shores are little elevated. Its great- 
cst rlepth is 27 fathoms. 

Tlie Baltic extends 240 leagues fVom Torneo to 
the island of Wollin, on tlie coast of Pomerania. 
Its north extremity is situate in the latitude of fitlh 
51, and its southern extremity in 58,80. It goes 
first in an easterly direction as far as Metncl, a 
length of .800 miles, with a mean breadth of 140. 

It then goes north to the Aland isles, a length of 
350 miles, witli a mean breadth of 70 . Its northern 
portion forms the Gulf of Bothnia, which is 150 
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the chaodl^l is between eight abd nine, leagues, llits 
is c^ed the Sea of Aland by tho Swedes. The 
space between Aland and the coast of. Finland is 
filled with numerous islands amoqg which aro two 
chitbnels. The lower part of the Gulf, iruni Aland 
'to Uuieo, Is called W the Swedes the Sea of Both- 
nia. Between .flmeo^and Wasa, the channel is first v 
narrowed by a’ number of rocky islands, forming a 
strait eight or nine leagues wide. From hence die 
Gidf widens very considerably, and to its head is 
called by the Swedes the Gut/^ Bothnia. It? great- 
- est ascertained deptR is 50 fathoms. On the east, 
the Baltic forms the Gulf of Finland, which is 80 of Finlimd. 
leagues lung, and from IJ to S 2 broad. Its entrance 
is between ^^nthsyaier Point in Esthonia, and Han- 
' gee Heed ih rbildpd. Its greatest depth is €o fa-, 
thorns, which, in tome places, decreases to five fa¬ 
thoms. A great number of rocky islands, and reeik, 
many of them level, with the water, render the navi¬ 
gation of Hits sea bktremely dangerous^- 

The general depth of the Baltic is 60 fathoms ;Depili of tho 
but, towards its south-east extremity,'and nearly Baltic., , 

JnAhe middle, are two spots', witlt 110 and 115 fa- 
thonu of water. From the east mouth of the Sound 
to Bornholm, the d^lh varies from 9 to 80 fathoms; 

; from , thence to Stockholm from 15 to 50; a little 
south of Lindo it is 6 * 0 ; and among the Aland 
islands from 6 o to 110 . 

Itiwas long a generally received opinion, that tlieLrvrl of ii« 
waters of die Baltic were considerably more elevat- Wau r# with 
cd than those of the German Ocedn, and that they **** 

were gradually j^iminishing. The first opinion seems ^ 
to have rested entirely on die fact of a constant cur¬ 
rent setting out of the Baltic. To this it is ascribed 
by Vice Admiral Nordenancker, who was President 
of the Swedish Academy b 179^2. In a paper pub¬ 
lished in their Transadions, he maintains that, from 
observations made at difierent periods, the he^it of 
the waters of the Baltic was dimbishing at Uie rate 
of about four and a half Ibes annually. Celsius, a 
learned Swede, towards the middic of the last cen- ' 

tury, advances die same hypothesis, and, from obser¬ 
vations made on the coasts of the Baltic, he estimat¬ 
ed tlie diminution at 45 inches in every hundred 
years. This hypothesis was supported by Lbnxus, 
who founded on it a theory of the earth : but the 
chief facts brought forward in support of diis opi¬ 
nion, viz. marks on several rocks in the Gulf of Both¬ 
nia, and die remains of vessels found at donsidcrablc 
distances from the present shores, by no means war¬ 
rant it. M. Otto, in his physical observations on 
tilts ton, has suggested another theory to account I'or , 

its apparent decrease. He supposes thaL instead of 
realty subsiding, it may be only shifting its po.sitiou, 
arid gaining in one quarter what it loses in another; 
and this he ascribes to the large and rapid rivers 
which carry along with them an immense quantity of 
earth and sand; and thus the beds at tlieii*^mouths 
hre raised, and their banks extended towards tho sea. pruved. 

But recent observations iinade at the locks of the ca¬ 
nal of Hoisteb prove, that the levels of the Baltic 
and the ocean are at present generally the same, and 
H 
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tJint the trifling fliflerenceg which maybe occasionally 
ob'Civcd, arctm ingtoacci(h‘ntalaD«llcm|jorary caiiM'. 
Ilfiioe Wf may infir, thal the constant current M'tting 
out of the lialtic, is solely owing to the a')unilan(\ of 
file waters w'hi<h it reieiu's from its .rivers. 

It is gener.illj tielieved tliat there aie no tides in 
the lialtic. 'I’his, however, is not strictly corru t, 
Tliere are hcn-iible tides in the Seiigeiae ; tliej 
begin to diminish in the Cattegat; are very trifling 
in the Sound and Belts; and in the Bultitv propi>rly 
so eulled, are sean-ely, if at nil, perceptibli. 'I'lnre 
aic, however, irregular variations m the levil of tlie 
Varkuons. Yvafers of the Baltic, whieli hiar aonic leseinhlunet* 
to tidts. These elevations genertdly occur in au¬ 
tumn, when the weather threatens rain; they last 
sometimes a few days, aoinetimes several weeks. I'hc 
maximum rise is three feet and a half, and the low 
shorts are oeciiMoiiiilly iiumdnled. Thej oNo ren- 
iler the fre.sh-water lakes, which comimmicate with 
the sea, biackish. in the (iulf of Bothnia, (he i.di 
of the waters is u-ually sucteeded hj north uintls ; 
whereas, near Sloekhului, these winds usually follow 
the elevation. INI. Kraft, who was IVo/esetu- of Kx- 
perlmental Philosophy in the Imperial Academy of 
Jiciences at J^etershurgh, in Ins treatise on the in¬ 
undations of the Neva at the .iutumn.il ci|uinox, 
observes, that three or four days before or pller 
the full or new moon, a viohiit iii>rtb-»es( wind 
drives the waters of the Noithern Oeean, duimgtlie 
influx of the tide, into the Ikdtic, and is ncconipa. 
lu'ed, or immediately succeeded, bj a south wind m 
that sea and the (iulf of I'miund. By Sehulteus, a 
learned iSwede, wiio paid partienlur attention t# the 
physical geographj' of the Baltic, the irregular eJe- 
vuiioiis of this sea are attributed to (he state of the 
atmosphere, lie observed, that when the waters are 
about to rise, the baioineter fulls, and when the^ are 
about to fail, it rises. Hence he inferred, that the un¬ 
equal pressure of the atmosphere on dilferent jior- 
tions of the water, deranged the level ol’ the vvuters. 
The difference between the greatest unci the le.ist 
rise ill the barometer in the northern parts of Europe 
is two and a half ineiics, which iinswers to tlnee and 
a half feet of water, or the difference ol’ the elevation 
' of thu waters at their extremes. 

'Snpfiior_ In the Sound there are superior and inferior eur- 
''rents. These wore first observed bv .some English¬ 
men, who, being in a boat m the uixhile of the* chan¬ 
nel, found that thej drifted towards the I'attcgat; 
but, itaving let down a iotided bucket to the depth 
of four or five fathoms, (he boat became stationary; 
and w hen the buc kc t was sunk deeper, the boat drift¬ 
ed against the supeifieial eiiir» nt. The general cur¬ 
rents of the Baltic are strong, and are evidently oc¬ 
casioned by the vast mmiber of rivers and streams 
that pour their waters into it. man) of which, osjie- 
ciuliy towards the north, rise thrice in the course of 
the year. At the nortli extremity of the- i.slimd of 
Bvrnhoim, u violent agit.itmn of (he waters, or kind 
of whirlpool, called bj the Swedes Moli-^u<ni, or 
the griuii^ing-inill, is’oecu.'ioiicd by the eiirnnt rush¬ 
ing over a circular cluster of sieiken rocks. The 
wiivis of the Baltic are short unci broken, in eoiise- 
qiienc-' of .sudden changes of wind, incgul.ir depth , 
and •'(long currents, 

Sallirts. The water, of this sea are not iieaily so salt as 
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those of the Mean t and when the wind blows strong 
from the nortli, they becotne so fresh as to be fit for ’ 

■ sult- 


the nortli, they become so fresh as to be fit 
drinking or cooking meat. The degitv of tlKirsi 
nesH vaiies in different paits, and in the same parts 
according to the scM.-.on, or wind. Accord.ng to 
Bergman, in his i-V/ysna/ Gco'^rajii'j, lusir the ninth 
coast of Norway, at the eiitr.oicL ot liie ,‘^i.igeuu*, 
the waters eont.iin from /j-,tli to J,th p.nt oi tluir 
weight of salt: in tlm attcg.it ,'.,lh; in tiio B.illic 
uml in the Gulf of Boilini.i fiom ,'„ih to 
i'„t!i. The south-wc'-t and we^t wiruls au!.nunt ih,- 
s.iitncss, by introdnemg the watc'is ol’iln ofi.in; m 
the slimmer, it recpiires .’I'O tons of tl e w ilv. ol ilu- 
(iulf of Botimi.i to produce one ion ot ■■.ilt. b n iii 
the winter, oid) ,j() tons, this diti. icni e is c.iu id li) 
cuiigelatiou, and iiy le.ss flesh w.itir tlo.Mno into it. 

’llie analysis of tliree pounds of w.itii t..kii. iqi Vinlvd- 
from the British isc>a, on tlie ol Iv.et 1 11 / 1 iml,'* >•'' 'fa- 
and the .same quantity from nisir Jlostuck m ihc**■*’' 
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The following arc the results of -ooie c sjh i inn nt i 
made by Dr Thomson on the S]u cilu i;i e it\ of th » 
water in the Tilth of Iwtli, the T..ilii< oil 'I nn.i' 
bergh, the ^iouud, .ind olf the Si lu I’oint: .iiid .dsn 
on the coinpaiative weight of s.iJt, olil.iiiiid Itom 
1(^)0 grains of each of the waters c i.ipoi.ited. 
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Water of the Tirth of Forth l .()‘.;(|(io 
Bailie off'J'unabergli I .( 10 1-7 (i 
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In the salt obt.iined from the 
lie found 

Muriat of sod.i 
Snlpimt of ni.ignesiii 
Murial of niugnc-.s],! 


!. 1)0701 
l.O'tO.tT 
water oil 


MiiJil of 
.Salt. 

7. !■ 

I 1.‘2 
,:o.o 

the Si aw, 


10..5 


too 


Wilcke asc^tained that the specific gi.iv.ty < f the 
water ol'the Baltic was much iiifluciicfd bvtlie wmU. 


When the wind was at E.sst. it was 
— W'est 

— N. W. . 

Storm at \\ est 


1 . 00 .";) 

1.00()7 
l.OOD'i 
i.u: (s 

tempi I,It'DC in Tempt u- 


Tliore is great diiference in the 
different parts of the Baltic*. The general tempera-*•“•*. 
ture of the Gulf of Bothnia in July is from ),S to 
.ifi, but it is sometimes healed to 70 ; the Uicdiiiiu of 
tlie lliermoineter throughout tin* jear at Ulcolioigh, 
is^9; at Sloekholin, the medium is p’j. Near the 
land in the Ciulf of iSotluua, in th,* mouth oi'July, 
the temperature of tlie atmo-phcic* was ob-irvedto 
be (58, vihile the tcnipeiiitme of toe siiil.iee of tlie 
water was 6’5 ; and in Octobi r, the ti lupi 1 ,ture» 
were respectively 39 and ili. In the Sounu, in the 




BiitK • m^th of A ugust, the tcmpAatui c of the atraosphore tants on both sides of the Golf bf Bothnia. As WOn 

was 70, on the surface oi the watti 68, and at as the ice breaks up, upwards of 200 families, with'“**‘*'''*^ 

thrtc tithonis 66. On the 10th of Ocfobti ISIS, their children and servants, transport thun^ch(s to 

Di Ilioinson iuiiiid the tcmpeiaturc of the bound to the locks and islets that line the coast, nhere they 

Whfn be j 4 . Iht Scagtiac and Gulf if Norway art remain ftshing to llit cod of autumn. Hit annual 

iio «B op n to nivi^^aliou all the nintti, uhercas several produce of all tht pilchard fisheries is istimatid 

pottions 01 tht IJaltit ait <o\tred with itt in a \ciy at 800 000 tons at least, wliith arc entucl} coiisum- 
iiioiK I itt dcgi ce of told, gnner,ill\ tin bav s and chaii> ed in the Baltic. 

ntU ire tntuiubcrcd witliict at tht lattei end of Dc- bahuoti ascttid the ii\li‘ fiom April to June, at-Salmon 
tember. The water-, tow uds the heads of the cording as they an free fioni i(t On the sooth, they *''’'*tis 

Gulls of Bothnia and 1 inland ait fust Iruzcri, anu abound most m tiic Odi i, \ istul i, Duna, andNai- 

tlit let being const}ed by tlit curuntstotlu south, rows, on the north, m tlit Mutali,Dalccaiha, Ulto, 

the nnssts of it art by the inert ising cold uiiittd Kcmi, lointo, and Keymui. Salmon tiout is taken 
into s 1 st fields winch bt come station try on the west in some bnsof the Baltii. In the middh of flu 
tow uds Stockholm, and in tia cist towaids the river Ktmi is a small Island, wlarc an annual sai¬ 
ls! inds oi Da,,a ,and (Iscl. In tin soutlicin puts men fair is htld fhe sulmoii hshtias of bwcdtii 
«)f tin St 1 tht Itt In gins to hit ik up iii Apid, hut art vciy considti ihK both in the tathgat and tht 
tilt (I lilt of Boihiin and liiiiand often continue (lult ot Bothnia, from ,.'0,000 to ,.15,000 tens aic 
closed till 1 \ I he rujoui of the climate in the saltt d annually. 

Billii issiippoitllo be coiisidtrably (hlninishcd by Whales scry iartly inter the Ildtii Ihc tom-Wlialos and 
tilt tltaiing of the fousts vnd tlio pi ogress tif culti- * moil poi poise is the only one of the Itssir specie sheaf*. 

V at ion, at K ist moit intgnsc and lunger continued of cetaceous animals that hv is habitu illy in tins sta, 
ctlils IS well ts gri itir t vtent and solidity of itc, and at Middlcfart, m 1 uncii, is a touipiuy, wlutli 
ait uioidtd dmm,, the touiticuth md hltccnth ecu- enjoy tin cicliisive puvilc„c of taking it. Ilicie 
tin Is thill what liivi happtned lattcily ait two vanities ot the tunmion s( d, both of whiiii 

ttiiil ilu winds ail ixtitimIv vaniblc m thi Bdtu, ate hunted, in March .md Apnl, for thin oil, by the 
hut till V blow most toinnioidy fioni the cast m the peasants of the isle of Gothliiid, and ot the islands 
s| riiu Hill f 10111 the west m autumn calms ate scl- in the Gulfs of Bothnia and I inland 
(' )i t vptiii I ced, except m the niidillc ot summer. 

III. Ihc coast of the Baltic, including under that Coasts, &( 
111! I 1 IF Ihti IS hi torn il evidence?, that the hciringhsh* appellation tht biagerac, tht ( iltigiit, tiu Sound, ot •••«■ Hal 
lie Hill lit s a In null ot nationil industry in the Sounel, and the Belts, as well as Baltic Propti, mav be ic-**’^* 

IS t ill IS till yen Jib's,'* uid m ISsej, Philip tie gardtel is coniinencmg on tlie north sale at the 

Mt/i Its sn\s, til It sutliV ist slioils ot lienmj,seiowd- N i/e of Ivorw ly. Ifiis is the extriiiiity ot it 

i I ml > tilt Sound, tint }() 000 bo its, with si\ to tin lotky jieninsiila joined to llie inaiu by a narrow 

nui tub wilt tniplovtel in the lisliery, btsidi'S isthmus it is suiiomided by rocks, oi which those 

'i()e)lii.,< se sils III \\liii.li t* htinn,s will silted niniitl tht Bishop ind t Iciks, fiie miles to the 

Ill till (mils of lleiibo),,h iiid Slit, besides wbit south of tlit N i/e, an most dangerous to navi- 
Il ton iiinid fiLsIi, 1000 Ions sdted lie at picsciit gilois rruni tlic Nut to the Inst, the shore iSNoiwefoia 
mini ill tspoited to Copmhagen and (leuniiiy, foiiiitd of tlevated b<irieu and iheiry roiks. Ihe^lioits. 
and leI < tiliii_, to tin iigi tcis ot the t ustoin house pnncipil nveis of Norw ly, which fall into the 
it Di'b i^h, fill lilt sooth sboit of tin (uilf ot bc.igciat inel CatUgat, .ire the Gloininen, the 
1 imii )ul tins titv (xpuiltd veiilv, truiii 17?() to Liugen, tin Loueii, tin Uraminen, the Mandai, and 
I 0 )tnt ' j 000 tons, but fiom 17 it to 176>, the Nnl Vt tin distune .oi hit miles fiom the 
th txpoit itio 1 Ind f illen to iboiit SOOO tons In N in is the town oi Mandai, situii o on the* nvei ot 
tin nil 171s tl e helling hi st iippeaiid in slio ils m thitn.inie, fiom tliispliet is expoited a consider- 
tln (iiill ot (iottinl)ui,,li, it fust they aiiivcd m able ijuintitv of smoked and silted salmon, csteem- 

\u,.ii I and Siptimbir but gi uUially fitei, and it id the best ui Noiw.iv. A lout 1 5 niihs to the cast 

pu tilt lilt till Noiinibii or l)iccj|j^i. In 17'' ot this is C liiistiiiisand, vvliieli Ins a good ioa4fctCii<l 
llnit were lOOO tons t ikiii, in 17 '^kOOO tons , m besides the .idvmt ige of tin littit iivti It^PIdaJ, 

1761, 100 000 tons, fiom 1790 to 1796, ntiiiy to the east of the town it expoits tinibei, salt, fish, 

J 000 000 t Ills utiesdted, <utd it was estimated tint and iron. \t(iulal, the most securi and lapatiois 
fiom 0 000 to 100 000 tuns weie tonsuined 111 sh. haiboui in Norway, fuimtd by tin Sound hetwtea 

1 11 1 \r I Piltli uds iboiind ni tlu (lulfs oi Bothiim <inil I in- the Island of 1 leekctoe and tIu Mam, tueeeeds. On 

Jill IV hnd into lilt lily s of wliieh they aiiive in slio ils in the liver J out n, is the town of I i owig, whiih c\ 
spiing iiitl uitui 111 1 he pilchard fishery is one of the ports i gnat tk il of iron iron tiu foundciits m 
most nupoit mt bianthcs of industry to the mhibi- its neighbourhood. The Gulf ot Cliristiini las 


•“In till veir liJ8, the luhabitunls ot Itotliii (Swtdcn) and Iroe were prtviiiUd by tli n itui of 
lilt 1 11 tats, lioni stnding, as iisuo), their ship to the herring fishing on tht toist of 1 ngl.ind , md is there 
w IS no txpoitation 40 or lOoftlust fish vviri sold for a shilling. (Mittlier Pins, pi.e Ob) It is 
win nsif il tl uiiph th.it the oidiis of a Mogul Kh in who reigned on tht hordeis of Cliiin should have 
I Well d tile putt ot herrings tu the English inaiket."—Gibbon s Jtomun I n jnu, \ ol \J. I t2.{. Note, 
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94itl<i. some leagues to the east of it. Titit Gulf runs up 
into the land SO leagut.8, and divides into several 
bianehen, tiieeutianee to it is pointed out by the 
island of Fffirdar, on whieh there w a light. I he town 
ot Chnstiana stands at the top of the Oult, Us port 
wilt admit the laigt st vimsiIh, then being irom iO to 
40 feet water dose to the qua> , its exports aie in 
planks ind ralters, nitdi tar, soap, non, eoppei, uud 
alum they geiuinll) amount to L 100 000 innual< 
ly the timber eonsututmg four-hfths. There aie 
several little villages on the Gult, wheie visbels lo.id 
with tiuibei lo the east ol it is a deep inlet, e di¬ 
ed hwincsund, evhieh stpaidtes Norwaj and Sweden, 
It consists ot two basins, the outer ol which eoninni 
nicBtes with the iniiir by a vti> naitow strait. On 
the inner hasin, and at the mouth of a sni dl river, is 
Iiedericshdl, the euimnerce ot which eonsistbpim- 
cipillym the cxpoitol pi inks, sawed nulls 

on (he iivei. 

Swedish Ihe bwedish shores ot the heagtrie and Catte- 

Shoiea high, with a most ruggi d uiul die n \ ijypeai- 

unee, paitieularl) ik er Maisti uid wlure ilu shoic 
IS hnid with steep rocks piojeiiing into the sea. 
ilii coast ot SehoiKi) forms i stiilim,, conti ist to 
the slioris ol the Seigtiie ind ( ilt it being 
netrly 1(1(1 ind tree lium loel s I he S ledi h i o ist 
Troni Uhshinglur to the CiiiU ot lloil n v is lined 
with Iskuuis find rotks mil hi ken into i gi it 
number ot gulls and bus Doth Ii i s ot llii 
(dilf ol Dotinii 1 ire in,.,,e(l ml biiil n tint it 


Swtdiii, in pirtieulai loiins in alpnit iil,. I' ni foie ^ii ti k 
first river in Swideii tow nils itsweteii li mt n 
the Gotha, which eiiiptieb itsi It into til ( U it hv 
two hranehts snri ui xi ng the isl ind ot > I si i 
Jills nvir, ind tl i MUilii iviiuh tn ' itie 

Da} ot Browiik at N ini'(cpii g iti tiu or I u ol 
constqui lie m the soulli iii pioMiiies ot siileii 
Uelwiinthi provnieesoi Sied tniulnid mil I |ltid 
is the Jake 'Mein, whuii euiiinm n itis witli the 
Baltic at 'stoekhuim l>v two c in rents e ill dllie it ith 
and south, its elevation is si\ feet iliue tIu I i lu 
lilt ri\ I Ddil, or gu it tiicr ot IJdeei In the 
Unuo ioiiuo, iind sen i il otiuts, whuli use m the 
mountuns ul Lipland ind \oiwa}, till into tin (uilt 
of Ditlmii.the nortlurninost are subject to tinee 
inuiul linns annually the hist in Maieh or ipni, 
when the snow on the low gtound melts the s e md 
tow lids tin end ol Mi\, when the snow m ts on 
the luou eh I Jted .,ri uiids ii d the lost tow ii I he 
cnd4|ftuniuui wtieii th tli iw h is reached th i^h 
lancU md dis ilv^d tin licitrs. Tin ti i t un- 
nurcial pirt tSiiduiot my note is Uddi \ 1 1 1 a 
staple town, ilsixpjits lu non planks, snd Ini- 
rings Ihe town ot 'tf u ti md, on an island ui the 
same name, suceeids, it is also a stiple, and i*:, in¬ 
habitants aie engiged in the heiring lislieri md m 
supplying provisions to the vessels th it iim m for 
shelter, tbesi t vet id }00.mnualli Ihe PUeiiiostera 
au d (tigcrous rocks, some miles north of Mirsti and 
Ootteii O 1 the southern blanch of the (lotln some leagues 

bnigli If „j, Qf (jottenbur^h , the port is 

Slid) 11 dosed by the lee, and iS capable ol iiceiving 
the I finest ships, the harbour is about one fourth ot 
a mill in breadth, and is formed by two chauis ot 
rocks 


Before the entrance of the Gotha is the island ||fBaiiift 
Winga, with a very high light-house. The soum 
point ot the bay ot bkelder is luinied ot a moss ot 
tucks, lying at the entruiee ot the bouud> named 
Kulleti, tins mass projects tar into the sea, and on 
ttie highest point, 200 teet above the sea is h fire 
tower. e>n thi hwedish shoic ul the Sound are se- 
\eiai villages of little conkequenci. llelsmgbui,,h, HiNing- 
whieii IS the usual crossing-place to Lkuitur, is thebmgb. 
only one dcseiving oi iiotiee. hoin lei^ucs to the 
southward IS Liiidtei uni, a smdl and itl-shelteied 
port, witii iO feetwatii it is a staple town Ihe 
next pott IS iM dinoe, which has i eon ideiable trade, 
though Its II irbour is not cajiibli ot rtieivm.^ v>.a- 
sclh (I any eoiisidcrabk bin dm J o the south aie 
bkanor and 1 .ils’iibo on ttie pitimsul n p nut i hieh 
iorms th mtiance ot the bound‘liom ii I title. 

( lost to till latter IS atiic towel, to due et\i si I tkir 
oliliigeieif wliiehiunsufl tiom the |Joint ihe hist 
bwidish poits on the Diitic of in i msiqiui le iro 
'^Christian tid 'mil ( iilshnim, the hist is si uitid 
on the IlelpC which in ptiex Kselt into i gull thu 
St p It ite-the |i()Mi(e (I Schunen iindBlikni^ ii, 
the 1 itli r li IS toil iliiij, vessels iii^igid in loiei(.n 
VO} (ges itsprniq I cxp)il i poltli, whuli is- 
teemxlof siipnior q ilv I'ley au b tli t q ie 
towns llie priiiiq Ij t < I the town ot e i sen n 11 ,rkcitiis 
IS huilt on the Ishiul oi liosa tin list 1 1 it on e- 
vi MX V Ills |(iiiiL(l to the 111 I>) iiiil I It 

]s i st jktowii md h IS lb lit 1(1 \ I I ell) livid 


till port is I j) hi d 1 ,, too 

s111 of flit I III cnini Ol the i i i i d lI tei 
lour all ol the line. ( iil i ion i is tit pti (i|iilsii 
tion ot the Swedish niv> lie Sti ui f t iliiiir, 
which is fioni tl o to time k IhUs i>u xi stpn im 
till iniinl md irum tli I lindoi U I ii d Ni ii the 
nud(l|e ot the sti lit st 11 d the town t C ilii ir uheh, 
tliou^h not 1 st ipk his i tonsil ribl trnk md 
V sbtIs fit m 100 l > 00 t I s heloi gii g to t Nnth 
oi C limn au evii il smi'l towns ui ilie t >i i tie 
III whuli \\ steiwii, his bi me sli | hmid i ^ In 
1 istfjothlud the {ruvmec win h In t > the i tilt 
ot smiliidoiiilu Di'tic lie two Kiiisid i ihl ^ults, 
blaiiniken aid liuiwii’ On il». iuli \| i il i 
whith tails mt > the lutei, t ii ds tao st ipk t»in ol 
^l< rdkapiiig fiuni which ait ixj uited eon 1 1 i iblt 
quintitiesot iron, iiorieiimo indtopjer th i„li 
Its poll till rtieive vessels i tt li, 11 Iiiiukn 
Irum too to tUftintei it annuallv 10 ci K ii i'mg 
vessds l)el>ng*W it \oith of the tiUranti it a 
Sound, whiiht <nimunu tis w i likt M el i hy <i 
cmil, isLti* It Island white la i light md irum 
whenei ships tike pilots foi Stoekh Ini 

btoekhohii is built on seven or eight isl n ds ml yi ndioim 
piniiisulas, lU the enti mce of Like Melu tit 
channel lb 12 leagues lung, very win ling ird u,- 
nunates in a basin eipibli of holiln g 1000 hips 
The largist island, on winch the city stands loinii 
two channels, throUg,h which the waters ol the 1 ikc 
rush out with groat inpetuosity. 

Ihe only ports ol an} eonseijiiinec in tin pro¬ 
vince ot Upland, aie Citislehanin opposite the ul mds 
ot Aland, where ti ivcileis embirk u t iki ledge for 
\bi>, and (Lregruiid, on an island m the clumiil of 
Aland, from which the iron from the foundenck of 



Swodith 

litlaiids* 


, . . 

DftDeniorate expoHod: fo^neny k %eitt t^idiy to " 
^ England, where ft waa converted into steel, from 
Gefle, a staple town on botti sides of a river of the 
same are exported considerable quantities of 
iron, planks, tar, and potash; imports are corn 
and salt. The smaller islands i^i tiie Baltic, belong¬ 
ing to Sweden, itave already been noticed; besides 
them there ore liuen, (Eland, and Gottland. Iluen 
lies in the Sound, four miles from Landscrona, three 
from the nearest point of Sweden, and* four from 
the nearest point of Zealand; it is about six miles i,; 
oireuiuferenco. (Eland is separated from the coast 
of East Gothland by the Strait of Caimar; the cast 
coast of the island is bold and clear, but the west is 
dangerous for mariners. Between (Eland and a group 
of rocks, is tlie soutiierii channel into the Strait of 
Caimar. Nearly in the middle of the strait is a rock, 
almost perpendicular, 240 feet high, surrounded by 
reels. Gottlaiul, which is 18 leagues from the near- 
cst point of Sweden, and about the same distance 
from Conriaiid, is 20 leagues long, and seven at its ' 
greatest breadth. Tlie shore of it, in some places, is 
nearly [lerpeiulicuhir, in other places, it ascends gra* 
duiilly. SVi»bv, the capita], is built on the west 
coast; at present its port can receive only a few 
small vessels. Slltehainn, on the east of tlici.sland, 




oi^'the ' 

.;wh^ vessels, of too to ascend Itij^twf, 

‘dUebarge their cargoes; on^the south shore, tbw 
■ leagues and a half from the Md, is Aalborg, tlie chief, 
town of Jutlmid. it possesses'considerable com¬ 
merce, its exports being conn, and fish, and , fif* " 
60 or 70 trading vessels belongin||Kk. Erederica, . 

■■ which stands on a promontoiy at u^entrance of the ■ 

Little Belt, has an inconvenient and badly sheltered ‘ ■ 

port; tiie merchant-vessels passing through tlio ■ 

Little Belt pay toll here. . Colding, at the head of 
the gulf of the same name, srhlch separates Jutland 
and Sleswick, is a commercial town, and has a port ' 

of two miles in circuit, and of depth for the largest 
vessels. The trade of Sleswick, wliich stands at 
the head of the gulf of Slie,. has much decimed: 
the entrance to its port being fiUed up with Sand^ • , 

canal has been cut into it. * V- 

Of the Danish isliinds, Zealand is the principal; Danish 
Its length is 24 leagues, its breadtli varies from 20 &'*}“**•, 

' to 14: the Gulf of Isetiord, divided into two branches, ^*““*“* 
penetrates the north side of it; at the entrance to 
which there is nine feet water, but it deepens with- ' . 

ill to seven fathoms. Tlie most remarkable river 
in Zealand is th6 Nesaa, which nearly traverses it, 
and enters the Baltic. Elsineur, on the narrowest 


Co.i^t of 
llir ll.llilvll 
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fiiiir, nii'l 
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is one of the best pons in the Baltic, and is defended part of the Sound, has only a roadstead; here the Datiesof ■ 
by the fort of C-u lsbelt. duties of the Sound arc paid. The origin of these Oie Sound, 

'fhe coasl.s, riveis, gulfs, and priiicl]>al commer- duties may be traced to the middle-ages, when they 

eiiil ports of the south and co-st of the Baltic, ofe were established by the sovereigns of Denmark for 
next to be uoct ibi il; and, beginning at tlie entrance the support of light-houses, and the protection of 
from the (rerniiin Ocean, those of Denmark first the navigation of the Baltic from pirates. These 
pre.sent ihtmselves. The north point of Jutland, in duties vaiy fronT 450,(KX) to 6'00,000 rix-dollars an- 
the Sctiw, is surrounded by a reef several leagues in nually. ' The mails and passage-liouts cross tho 
extent, and on its extremity is a light-house, 64 feet Sound from Elsineur to HeJsinburgh. 
aimve tlit; level of the sea. 'I'Jio nortJi and east Copenhagen is built partly on the mainland, and Copeo- 
co.ists of this peninsula are gi!nerally,low; the north- partly on the island of Aniak, which is sejxirated **•6*“' 
eni extremity is composed of sands, which are often IVom it by a narrow channel, crossed by two bridges, 
cnnvejed by whirlwinds to a great distance, and do The port between Aniak and the main, is one of the 

eon.>iderabIe damage. In order to fix them, a vtiriety best in the Baltic, butli by nature and art. Within 

ofpl.'inr?', |iarlieuliirly the lili/miii, arennriits, sea lime- ure basing capable of holding 500 sail, but the en- 

gra'-s, are sown. 'I'lie east coasts of Sleswick and Hoi- trance admits but one ship at a time. There are 

stem descend gently to the sea. On all those coasts two royal dock-yards constructed on islands, where 
llieie are numerous gulfs and bays; the first towards every ship has her particular magazine; the dry-dock 
the north, is the Limtiord, which nearly divides the pe- is constructed of wood, and requires 20 hours to ^ 

ninsulii ol‘ Jutland, being separated from the German pump it out, which is done by horses. Copenhagen 
Ocean only by a sandy isthmus, three or four miles is a tree port, and for a long time was the only one 
broad; another arm of it advances southward to the in Denmark which enjoyed the privilege of import- 
town of Wyboiirgh, a length of aboul;...,^0 or pO miles; ing the produce of Iceland, Greenland, India, Chirm, 
its eniraiice is two miles wide, but merwards it be- and America; and, even yet, the {iriiicipal tfeturns 
comes greatly w’ider; sanils that very sensibly in- from these countries are made to it. 

crease, and masses of granite, obstruct its entrance. Mieen island is separated from the south-east end of Tiie Islands 
in Jutland, there are also the Gulfs of Manager, Zealand by Ulfsund, u narrow strait; it is about five «•'M*ent 
and Runders, and several buys. In Sleswick, on leagues long, and from one to three broad. It ex- 
the Baltic side, are the Gulfs of Colding, Flcns- ports 15,000 tons of corn. SamsiE, midway between 
burgh, and Slie, which resembles a grgat river, and Zealand and Jutland, is near five leagues long, anil is 
Ekernefiord; in nolstein are the Gulfs of Kiel, formed of two peninsulas, the largest of which is five 
which separates this province from Sleswick, and of miles broad. The other islands belonging to the 
Lubec, and ihc bay of ('olbergh. The (J^doii is th'e government of Zealand arc of little con-sequence. 
chief river in Jutlonil, which falls into the Baltic, ' Salthohn, in the Sound, may, however, be particu- 
at the Gulf of Handers, after a course of 40 miles; larized; it is four miles long, and two broad; almost 

its navigation has boon recently improved. covered by die sea in winter, but in summer afibrds 

From the Seuw to the entrance of the Gulf of good pasturage; from it are exported to die capital, 

Limtiord, there are only small towns, chiefly inha- marble, freestone, and lime. 

bltcd by fishermen and pilots. On the north shore Funen, the second of the Danish islands in extent, Fiinea. 







^ is If! icaguoii long, and 11 broad. The Odf ol 

runs consnlinblj into it on the 'iorthM?ii<>t 
At tl c head of it t md tin town of Odtn/ii, tht tii- 
j til Fiom twintj to thirty tiading vihickbilong to 
It. At Nyboig on tht Oiiat Belt, a duty is pad 
by all intrthaiit^\tsstli pU'Siift tlnoit,h, it is aUo 
the usual crossinH^Iaic to /t dund n d h is i good 
poit, and about iis many msm I bilin/ing to it as 
Odfii/t( lilt l>■Imdo^ I until ixpt Its (oil), and, 
in till >tai I'tyf), tin It btlnigtd to it filty sivtn 
vissils above ^0 tons, contlining . ' tons, with 

1(K) nun. Iiom Kudkiv nng, ifn onk town on 
l.inglind in i«l)nd bitwnn liiiitn \nd /la'ind, 
corn, sjlttd nuat, halts, homy, ind w ix art tx- 
poiti d 

laialinl I uihnd tl« third of tin Dinish islands in -I't, 
w II liih'its loii^ an’ lioni six to <iglt hioid, 
CoHSidii ihli ])oitioi .. o( it fois* all ‘0 ioi IS to hi 
iniindilid diiiinc, tin iiut,ii ii flt\ition*! ol tlu st i 
'llii liitliiisol iiiimtii hulls indioiii mils pin ii 
pilixj iits lioin this isi n d 1 ilsiti is ipaiiUd 
l)\ tiuldboig SmiTul,iirid tioni M tin by (iitns id It 
IS I ght Imiruis Ion,, uid liom out to lout hronl U 
ixpits loin iiul liuit In tin Mtii 17‘M thui 
will in tht 1)uliwiiI ol J iiliiid ilul 1 ils'ii loni- 
ti 1 n VIS (Is (it itiO tolls und <ii nun. In tht o 
vtiiniulit ol Inlland, an ih 1 I iiuK ol 1 tssn aid 
\nholt, in tlu Catticat, tlu laUti i suiiouiultd by 
d ngtiotis bani s 

Boniliolai JSoinlioIin is in is]mil about s(\in Iiufiusand v 
ltd! from the <oa t ol Si tihn iiul iipw mis ol 17 
ironi ihc isl uul <1 U(u,tii it is (i,,li( li tguts Ion,,, 
and hvi and ihilt hioid Its luus ii< loinpoid 
ol sttip I oiks sdiiotindid by d in'i tons nils 
1 lu piiiKipd iinpoits ait tulitt ii^n and to 
baiio tlu piiiKipil ixpnts uc sultid tod com, 
ponitiy mil ihy i i tlu pout Inn ininululoiy 
ol (opmhi^tn ind lititmi lot it pnbli build 
mgs llu Cl Dili olionmuici is it Uoiini n ii tin 
iniddli III tlu w t suit I tlu 1 Imd In I sot) this 
platt iiiiploytil tit) VI tls mil l ,o lunts, th illy m 
tht tidiiiits. 

Cowls,Ac 'jlu (irsi shon on tlu south ot tin lidiu i 

JJ* At'til It of Holstein, tht jniiiipd pmf town ol wliiih 
IS Kill a plait ol conidiiihl lomimiii llu 
ttnitory of 1 ubi t sutcttds Hu tity ol I ubit is 
situiti on the Irivi, livi li igms hom its i umtii 
Ith roimntiv.1 is ihuilv ti msit u d on tomm s n 
diawingiioin lliissii, Swiilin, md Dimiiuk iliii 
i.iw unniimditus mil su|[l\u),r tlitin with wins, 
Silks cloth, haidu 111 md i o)o iial goods It idnits 
vtsstls of horn I <0 to '00 tons, lii 1802 it h id limn 
70 to hO ninth mt VI s K, md tlu sanit vtii I bs 
entori d, and 12 11 li ned out 'll uemundt on tht 
mouth of tlu Tiavt dm it miu milts fiom I ului is 
tht port villi I vissils illstmtd to and hum I niui 
t ike thtii station 1 lie 11 ivi, at u Lubtt, is join- 
cd by the Wakinit/, wimh, issuing lioin thi lake 
ol llU/tburgh, tlius latilttUis tht watti comimi 
Dll tl in between I ubtt and tlu mtiiun 

M ckl a On pissing the liave tlu diubv ol Mcikltnbmji 

'"'S'' Is til ltd Wuinoi, liny withii tlu isit ol 1\(1, 
and IV'sti ik, on tlu lull bmk ol tlu AMruaw th u 
Jiogvus tl an Its inoutli, au tlu pimtipil ton nitri il 
platt m Mitkltnburgh. 'Hu txpoits fi »ni tlu I t 


ter are com, hemp, flax, hops, wax, butter, honey, 
cittli, apples, and ftvtlurs 

Ihc coast of Ponicrmii ixhibits tlu cfficts ol tlu Cmsiof 
constant action ofllit vatcis ot the Ilalti«’g§<)n theP’u'v*>oia 
west, the pimnsuh of Dais, and ibc Isl md of Zingst, 
form the b isin talk d d Dan wlniii ins six jut 
diplli. Hk istrut of (ullin, tiiilui 11st sipuitts 
tlu Isl md ol Kugtn fioin tlic in im Ihi sii m v Hits 
in bnadlli from louiutn nnks to on nil vijiuitir, 
till tasUrn Ontiante, talkd llu Ikuldtn, isiiivigablc 
lor till 1 irgtSt vtsstls but in tlu niirows tluit is 
but thiti 01 loiii I ilbonis , and tlu ml attuniu itts 
so fist lurt, as to rtipiirt a ti II on d' vts iKpi smg 
tliioiuh It, to difray flu ixpiiiii ol tk irmg it 

Hu OuJI ol I)mt/it Ills beyond till t i Inn limits Pin •< s 
ill’omiiunia tlu Histiinrxliimiiy oi wliitli i illtd *''• 
tlu (iiill of I’lit/ic Is loiintd by i iiiivid ti n,,ii( ol 
hid On till tiM t ol I’m sii m llu two urn irk 
iilili bis us c illtd llu liisih'dill and (.nils] Iiul 
Hu w Mils ol lulb 111 iiisli, lu ng siijijiltid Iroiii 
till nvtis ot IMmil, and i itb tomniimii itis vvilli 
llu Ihllit by T smgit sti ut Hu lu th 11)11 
v'liiih bisiili llmi ')! mtlus ol tluistula iittivis 
til 1 VI is of 1 II mg till I’ls II I md llu I’u tl is 
It) Ol 17 1 i,.ui s III,, mil liom OIK to I vt hioid 
I lit i oti mill ill m ol this h ism w ith lli 11 ilt i has 
ihmgiil fv 1 I tinus, md tlu pitsii t ps i i lu ti 
Pill 111 w Is foimiil by i gii it sioim m i on its 
ill t'lisfionil to It) lilt Hu tongiit ol 1II u ( ill- 
idlb 1 itsth-Ni Inin „ vvhiths p ti itisit Jiomtl i II il 
til, ten nil lui mu l)mt/ii, indimsiisi il ut l<) 
k i,,iits Its Im ultli V 111 stiomoni Ihut k i lu 
Hu t uiisb 11)11 Ol S( )ol llu ( mis, ip (, I( ol ( om- 
I nil Is 1 0 li igutslong md lioniom tolhiu hio d 
Its iltptli IS vuy iMigulu, mdibiii in ii my md 
bulks 111 It Ni II (lu uppii iml th n i no tuii iit 
but 111 till ollug puts the iiuiiiits ut vny i ipul 
It ( I iimimi ills with tlu lliltii l)y ithuiul ii u 
All mil 200 ltd widi md hom 11 to 1 > tut ikip 
Hu sp I ol lud vvhitli tpu iti II tl Dill till Iiiltii, 
i llidliu ( iirish \iluun,, is bout so iii In,, 

111 s mi pi ins till I c milts 1)10 id lmi ii oti i r 1 1 ins 
issiini n nil w, tint tlu « ivis of ti 1 iliu wish 
ovi t into till bis I Its iiiliit VIhill 1 jiiiii 
pilh hiid, loitimilly ihin,,i hv tl t i\ <i th 
winds liom it am int i i i Mtiulo i im i ji i 
nniitoiy ol I’ms it w is pul iv tovtitd with tli i 
trns III m ihiltdoi Iv hy tl I iiiiimdj It I )i 
dwtlln,s Ml not imhn|Uinf i i vtrv I Im il ' \ tin 
sand I IS t tipanttil , iinm i t i miihiis ol i ws 
aiidhtwis (III fotmi) ot wim snp|iiy kn I t i iln 
mh.ihitmt u I tlu l tht of iluiii tuinis put ol tlu 
rtvtnuc ol th ( i tor 

llu vvhiilt t ))sl ol Piussii md 1 .1 urlu d is nv 
suidy, "ind t ivtiid with pibhlis llu htln ' w- 
i vtr, Il is tall tiioiis c lifts, wluth snii toiuiiii li i 
wattr to tlu Islii (1 I (jottlmd llu (uilf ot 1 ivo 
nia, or lligi) his Doiius-ntss lor its soutluiu hniil,,^,,,^ 
luftMtui vvlflth and tlu Swavnoit is tlu tnlimu 
light Itagucswidi , hut liom Doims-ntss i n d- 
bai k runs off md n ml hou Sw iviiiit Hn toi t 
ol Livonia, ai d tlu i ! mds oft it, ait m „( m i il 
highti thm thost «l t oiuKud, md lu tempi sid ot 
smd, guetl, and t ileaitims sUati 1 ntnmg tli • 

ftull of hiiiland, on tht south sidt, is the hiy ol 



Baltic. Itoggerstric, inclosed by idodd#. Tlie whole of 
the coast of Finland is naked, atony, lined wilJx rocka 
and islets, and nearly bare of vegetation. 

Rivow of The pfincipal rivers of Prussia that How into the 
rru>iia. Baltic are' the. Oder and the Vistula. The Odar, 
afte-r dividing into four principals branches, near the. 
frontiers of Poinorania, again flows in one stream 
near .Stettin, and falls into the Gro-s-Haff. Betwocn 
the Oder and the Vistula several less('r rivers empty 
themselves ; they are generally navigable, mid lorm 
ports at their mouths. Three of the branches of Ilia 
^■i^tlll.^ emi>ty tliciuselvcs into (lie Fresch IlafT, and 
the t'onrlh, whieh .'done retains its original name, falls 
iiiio till' Golf of Daul/ic at Weiselmmule. 'i'Jie 
IVegt'l, wbieh is deeper tluin the I’rescli Hafti into 
wliich it falN, is navigated by vi'-sels of eunsideruble 
burden. Tbe I'llbing issiees from Lake Dram^en, 
iiiul, as bii«. been already noticed, falls into the Frescli 
llaff. The Nieineii, below Tilsit, separates into two 
braiii'lies, one rimning to the south-west, and the 
eliier to the north-west; llms both subdivide, and 
tall into the Curisli-Hatf near Meinel; the Dunge, 
uhich giv<s,a port to Menie],lias a short course, but 
is wiile and deep. 

.Stralsund is the lirst coniniereial port on the Po- 
0 'lilts'll,M.**"’ of the Bailie. Us harbour is inclosed 

by jillie'-’, but its access is dangerous and tliilieuit, 
on ai Count of saiid-bank®. It has a considerable cv- 


rope.« .Itsannual exiutrli average! 

700,boa tons. Its otlicr exports - are timber, 
brandy, horsediair, hogs’diristles, feathers, vfoi^ 
amber, honey, wax, linens, in&sts of ships, carko ;- , 
wood, hemp and flax, potash, salt, tar, skins, fruits,. 

&c. its imports are English manufactures, and Lon¬ 
don porter, herrings, fruits, lead, foSee, tea, sugar, 
indigo, wines, &c. " 

Piliau, whence there is a considerable export ofPiUaa. . 
timber, stands on a peninsula washed by the Frosch- 
Huff'on one side, and the Baltic oa the other. I'roni ' 

Koniiigsbergh,on an island at the mouth of thePregcl, Konin{{£^ ■ 
gic exported nearly the same articles as from Dant- bergh. •' 
zic, in hcfween (iOO and 700 vessels luinually. From 
Etiiug, at t)i<‘ mouth of the river of the same name, Elbintf. 
corn, starch, linsccd-oil, soap, cordage, suil.doth, 
saltpetre, potash, and tigiber, arc exported in be¬ 
tween .SOO and 400 vessels annually. .The port of 
iVItuiel, formerly the mouUi of the river Dange, isnjcmel. 
liable to be cneuiubcrcit with mud ; its chief cxjiorts 
art‘, ship-timber, masts, linseed of a superior cptality, 
tieiitj), flax, hides mid tallow. , 

The first Russian river, of consequence that fulls Rnssiau 
into the Baltic is tins Western Dwina. It i.s navigable Rivers in 
from its source to within a few miles ol‘ Riga, where 
riilges of rot'lis form fourteen falls. These, however, 
do not prevent the floating down of imnlense quan¬ 
tities ol' timber. It is frozen from the end of Noveni- 


jiDii tr.ule in liraiuly, .“t.ireh, and linens. Stettin, 
(III flie Oiler, .'-iieceetl'-. W.ssels of moderate burden 
iro up f(i it, but large ones discluirge at SwiMeiiuiml, 
(Ml the cliaiiiiel into the Griw-iriff, which separates 
llie Isl.-iiuK of l’'.edoni anil \\'olliii. Between the years 
J7S7.uul the annual or whole cxjiorts were 

.■!71 !■ tons. The iiiijK)rl>- are luanui'uctured goods from 
I'ugl.i’ul, Mill, wiiu."-, and fruits from bVaiiee, i.'i'e. and 
linseed fiom Riis-ia. About IfiO vesseLs, iiinimed bv 
1(100 seamen, belong to it. From J’olilz, near (bo 
iiioutli of (be Oder, ;ire exjiorted .sevcnil tliou.sand 
bushels ol'liops, ehiotly to Sweden. 

Isi.i.. I-, 'file jirincijial islands oil’ the coast of Ponier.'inia 

:ir»- Riigen, L.-cdoiii, Riulen, and W'ollin. Kugeii is 
■•■epar.ited from the inainland b.y the Str.iii of Gelleii. 
Ii Is of .1 very irregular sliapt*, and consists of the 
Isl.uid Proper, and three peniii.sula'(. It Is .supposed 
to (■■.inlaiii I PJ.OOO acres. Two ot' the jieiiin.sulas 
teriiiiiiiite ill promontories, coniposeil of chalky chfi's, 
one of which is t.'iO feet h'gh. There is no port on 
the island, but from the roads are exported lierriiigs, 
<•.11 tie, corn, and salted gce.se. flie coasts are very 
dangerous, scarcely a year p.issing in ivliicb seveiul 
ves.sils are not str.uided, and several ancient regula¬ 
tions are still in force respecting the assistance which 
the iiili.ibilant.s are bound to give in case of ship- 
w reeks. 'J'lie islands of Lsedom, Ruden, and Wol- 
lin, .irc formed by tbe alluviiiin of the Peeiic and tbe 
Oiler ; they are very low, and in general sandy. 

Purls in Daiitzie is the jiriiu ijiul eomnicreial place in Priis- 
Pnis-i.iii sian Poland. It is situate on the western braiieli of 
Pol.iiiil. tinj Vistula, five iiiiJe.s from its riioutli and at the eon- 
iMiit/u. flueuce of the rivixlut.< .Vlotlau and Railaune. These 
form il.s port, to wtiicli there is an entrance hy a 
canal giving a new channel to the Vistula, the old 
, one being chok<.*d up. Daiitzic has long justly heeii 

considered us one of the principal granaries of Fu¬ 


ller to the beginning of April. It .sejiarales Ciourland 
from Livonia, and, after a course of 180 leagues, fiills 
into Uie gulf of Livonia before Riga, The Nurrowa, 
whiclris llio only outlet of Lakes Peipus ami PJaskoff, 
fulls into the (iidfof Finland at Narva, but its navi¬ 
gation is obstructed hiill'ji-Iciigue above that town hjr ^ 

a fall. 'J'lie Ncvi'i, which issues from Luke Ladoga, 
eiiijities it.scif hy stveral hranehes at Petcrsburgli, 

.above wliicli it is from ]5U lulJOO fathoms broad. It 
is shallow, and is frozen from the end of October to 
the end of Ajiril. The principal rivers in Finlandia Finland, 
are the Wuoxeii, which fulls into Lake Ladoga; 
the Kyiiienc, into the Gulf of Finland; and the 
Kumo, tlli-o, Kenii, aiulTorneo, which fall into the 
Gull’ of Botliiii.a, at the tovviKS of their respective 
ii.irnes. In Courland, Rassia 1ms only two jiorts of ports in 
any coniniereial coiiscqucnee, Liehuu and Wiudau. CoiirianJ, 
J''roiii the I’onner, on a river of the same name, in the 
year 1800, 111 vessels cleared out, and 113 entered 
U : and tlic value of its export was 1,0();»,700 rubles, 
and of its- imports 6‘'.1().(>00. Riga and I’eriiiiu are 
the principal jiorts in Livonia. Riga is one of the Kites* 
must commercial cities of the Baltic, and the second m Liruniix 
of Russia in this respect. Its port can only receive 
sinull ve.ssels, large ones being obliged to lie in the 
roads, 'i'lie exjiorts consist of corn, hemj), flax, sliip- 
tiniber, jiitcli, potash, liules, tallow', iron, Ac. The 
imports are woollen and cotton goods, hardware, 
wines, oils, and spirits, and colonial jiroduce. 

Though the entrance to Revel is through d.mger-Rwol. 

()U<i shoaL, and it stands on a river which ulfords liL- 
llo or no intercourse with the interior, yit its com¬ 
merce ii* considerable. Its exports and imjuirts arc 
nearly the same us Riga. 

Petei'sburgli i.s built on both side.-- o(' the l^eva, pcirrs. 
and on several i.sland.u. The moiilh ol'tlu. river being hiiigli. 
cliokeu by sand, there are only from seven to eleven 


'•:.' iMte. feet ie«t«r it, aceordlng «i' ^'niiioi Uoini from 
ett»t OTvW^. With easterly mnda, the river 
often faib tiffi'e or four feet bu)bw its general level; 
whereat wenterly winds sometimes raise it from ten 
to ftfteim feet. Loaded ships, of any considerable 
burden, cannot, tliereforc, approach the city within 
four miles. The principal exports are, iron, hemp, 
flax, cordage, tallow, hides, linsi-ud-oil, hemp and 
flaX'Seed, plunks and rafters, leather, soap, candles, 
wax and honey, fish, caviar, tobacco, rhubarb, tea, 
isinglass, feathers, linen, and furs. 'J'be principal 
imports arc English cotton niauufucturcs, French 
wines, colours, cotfoe. sugar, drugs. &c. 

Cronitadl. Crote<tadt, the principal station of the Russian 
fleet, is built oii a little island on the Gulf of Pegtrs* 
burgh, four leagues below the city, the same distance 
from Ingiia, and nf o leijgues from Finland. The 
channel to the capital is between this place and the 
coast of Ingria. its navigable breadth is three quar< 
ters of n mile, its depth four fathoms. The channel 
between Cronstadt and the coast of Finland lias only 
five feet water. Cropstadt has three havens, two for . 
ships of war, and one for merchant vessels. The dry* 
docks, w1)ich communicate with the tea by a 
canal, require nine days to empty them. The prin¬ 
cipal man of war’s port lias space, fur 30 soil of the 
line. 

Ports in commercial port in Finland is Wyborgli, 

Finittud. built on u peninsula in a gulf of the same name. It 
exports corn, butter, tallow, fish, fish-oil, salt^ pro¬ 
visions, timber, tar, and hops. In 1 79 . 3 , the value of 
the exports was 124,8.^ rubles, and of the imports 
120,000. Helsingfors, the best port in Finland for 
inrge ships, is on a bay, and opposite to it Js Svea- 
borg, the Gibraltar of the north. It occupies seven 
Islands, and has two basins for repairing ships of the 
line and smaller vessels. At the entrance of the 
Gulf of Bothnia, on a peninsula, stands Abo. Ves¬ 
sels drawing nine or ten feet go up to the town. 
While it belonged to Sweden, it was a staple town, 
with some trade to the Mediterranean, France, and 
Holland, whiUier it exported iron, nails, copper, 
deals, rafters, pitch and tar, salted - previsions, hides, 
furs, cuur-e linens, and firewood to Stockholm and 
Coiienliagen. Prom Abo there is no coinmerciul 
> place of consequence till we come to Gamla Carlby, 

which, in 1794^ hud 14 ships, of 15.10 tons, thirteen 
of which were employed in foreign trade. Its exports 
that year were 1800 barrels of tar, 15(K) of pitch, 
between 30(K) and 4000 deals, 2000 lbs. of butter, 
S7.7 cwt. of tidlow, and 900 barrels of corn. Bnth. 
ested, a staple town, while Finland belonged to 
Sweden, possesses conifnerce nearly of the same 
kind and to the suuic amount as Gamla Curlby. It 
lies in a bay between tw’o peninsulas. Uleoborg, the 
chief town of. Fast Bothnia, on the Uleo, exports 
annually a considerable quantity of pitch and tar, 
butter, tallow, salmon, pike, herrings, and deals. On 
the Islands at the mouth of the river are two building 
places, from which five or six ships are launched an¬ 
nually. I'orneo is -situate on a peninsula, and had 
formerly a good harbour, but the accumulation of 
sand ha-i almost spoilt it. * 11)0 exports, besides the 
general uriicles from the other ports of Finland, are 
salted and smoked rein-deer flesh, and the fulis of 


thtr hii4 piildeBreil 

the L^laii^]!« who visit the town once a year. 

Tlie Russian islands at the north extremity of the Russian 
Gulf of Livonia, CEwl and Dagee, and the.niunerous Islands. 
Islands and rocks in the Gulf of Finland' require no 
particulgr notice. The Archipelago of Aland, which 
- was ceded to Russia along with Swedish Finland in 
18Q9> >3 composed of one considerable, and above 80 
lesser islands and rocks. They arc in general eleva¬ 
ted, rising in rocky peaks, with numerous caverns. 

The principal island is nearly round, and 20 leagues 
in circumference. There is no town on any of them. 

Besides firewood, 12,000 loads of which arc sent an¬ 
nually to Finland and Sweden, the inhabitants export 
salted beef, seal-skins and oil, tallow, liidcs, pilchards, 
and butter, chiefly to Stockholm. 

V. , 

IV- TbecommerceofUie Balticisconsidcralilyi’aci- Cmals of 
litated and increased by means of difterent canals, that 1**“ 
form a communication with diflerent part- of it, with 
it and other sens, and with the interior of the coun¬ 
tries, the shores of whicli it w ashes. 

The ancient Scandinavian chronicles mention n Holtti-ia 
natural water communication between the Baltic *-au.il. 
and the German Ocian, through the Danisli po- 
niiisula, by means of the Gulf of Kiel tlic ri\cr 
Lewensaw, the Lake Flianhud, and tl)o river K\(h r. 

When the communication ceased to he priicticu- 
ble, an attempt to renew it was niailc in the niniiilc 
of the seventeenth century by the Duke ol Hol tciii 
Gottorp. It did not how’cver siuiccd, in con.-c- 
qiience of the opposition of the King of Uconnirk. 

The union of Hotstein and Dcimiaik taking jil.icc in 
177 . 1 , the proposed canal was begun in 1777 ,-nid 
finished in 1784. It enters from the Baltic liy the 
Gulf of Kiel, near the mouth ot the Lewi nsnii, the 
water-s of which serve to supply it. It then joins the ‘ 
northern extremity of Luke I’lemhuil, joins the 
Upper Eydcr, passes by Uendsburgh, anti Call- into 
the German Ocean at Tonningen. The perpetulieii- 
lur lull towards the Baltic is 2 .> feet ti inehes; mid 
that towards tlie ocean 2.1. 'I'o Lake I’lenihod, 
which is the highest point, the ve.ssels are dr.swn hy 
horses, and elevated by three lock- of nearly 10 feet 
fall each : three other locks lower th -10 to the Euler ; 
from Kendsburgh to Tonningen the vcssi Is use their 
bail-s. The whole length of the navigation, from 
sea to sea, is about 105 m les. of wliieli the ca¬ 
nal i-s about 20 . 1 : the bicudtli is 100 feet at 
top, and .54 at bottom; the least depth is 10 
feet, so that it can admit vessels of about 140 
tons burden, I'pwanls' of 2000 pass it annually. 

The Baltic and the (lermun deean are al-o united 
by means of the canal of Stecknif/.. 1 his canal 9'"“' ‘1*^ 
unites the rivulet of that name which falls n.lo tlie 
Trave with the Devonau, a rivulet emptying ilsi lf in¬ 
to the Elbe at Lauenborg. This navigation is tit only 
for flat bottom boats, and is very tedious. 

The Baltic has communication with the interior ofOf MuM. 
Germany, by the canals of MuWrosc and Finow. The‘•"'I 
first unites tfle Oder above Frankfort, with the Spree, 
one of the tributary streams of the Elbe. The canal 
of Finow joins the river of this name, which falls in¬ 
to the Oder, with the Havel, another branch of the 
Elbe.' By means of these and some lesser canals, a 
10 
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long navigation throbgb^e*iij:lSi^^bttrgh, 
'er^xoay, and Pomwaiua; is mamtaiaed. Thert 
is also an artiadal navigation wliich unites the Vistu¬ 
la and the Oder; this is the canal of Bromberg, which 
joins the Brah6,a tributary of the Vistula, with tlie 
Netze, which fulls into the WaRthc, and the latter 
into the Oder. The Niemen, in conjunction with 
the Dnieper, affords a communication between the 
Baltic and the Black Sea; the canal of Pinsk uniting 
the former river near its head, with the PriajMJtz, 
which empties itself into the Dnieper, These se^ 
arc also united by means of the Dwina and Dnieper. 
The boats employed in this navigation ascend the 
Dwina to the Ulla, which they also ascend as fur us 
the Lake Beloie, out of which it flows. By crossing 
this lake, they reach the river Essena, which they 
ascend to Lake Bercsina. Here they enter a canal 
four leagues long, wliich conveys them into Lake 
i’lawia. From this lake tlio river Sargutsch flows, 
which joins the I'iver Berezina, and this latter falls 
into the Dnieper; but the cataracts in this river, 
about ii.iO miles above its estuary, greatly impede 
the intercourse that might otlierwise be established 
hv these two navigations, between the Baltic and the 
liluek Sea. 

The Haltic and ('aspian .S>’a are united'by the ca¬ 
nals of Ladoga and Vyscluu'i V^olotscbok. Ihe 
canal of Ladoga, so called, not because it enters that 
Lake, but as w iiidiug along its margin, extends from 
the river Volchof to tlic‘ Neva. In the original na- 
vigal ion, tlu' boats passed from the canal of Ladoga 
up the Volchof to Lake Ilmon, and from this lake 
entered the river Mastu; but in consequence of the 
fatal accidents tliat hiii)pencd on the rapids of this 
river, Olio of wliieii is six or seven leagues long, a 
canal was cut directly from the Volcliol to tlie Mas- 
ta above the rapids. Tlic old route is here only fol¬ 
lowed at a certain season, and by boats of a peculiar 
construction, .\seending the Mast.a, the boats enter 
the Lake Mstinskojii, and thence the river Shlina, 
from wliicli, by means of a can.al with a lock, they 
enter ilu; Siia, ami by another lock the canal of 
Vysehnei Volotscbok, This is a league in length, and 
from it. a lock lowers the boats into the Twer/.a, which 
they descend to the Volga. In order to facilitate the 
a'lrenJiiig navigation from I’etcrsburgh, which is 
rendered tedious hy the rapidity of the Volchof and 
the Masta, a canal'has been cut combining the Ticli- 
win, which falls into tlie Lake Ladoga and the Soini- 
na, which falls intolbo Molaga, a IribuUu-y of the Wol- 
ga. In spring the vessels may draw two and a-half feet 
water; but in .summer only Ob inches. In autumn, 
till? navigation I’rom Vysehnei V olotscliok to Peters- 
burgh is performed in rather more than a month ; in 
summer, in three weeks; and in spring in a fortnight. 

By these c.anals a mavigation is established nearly^ 
the whole way from Petersburgh to the frontiers of 
China, there being an interruption only in two places, 
both not more than (iO miles. The distance from Pe¬ 
tersburgh is between ibOOand 1700 leagues; hot the 
rivers being navigable only in the fine season, it re¬ 
quires three years to complete the passage. The 
extent of tlie commerce is about one and a-hnlf mil¬ 
lion of rubles annually. 

The Baltic and the Caspian are also connected by 
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of Maria. the lifev*, . 

i' Ladoga, and entet tih# $wir, which 

cond 'to Lake Onega. B-hiii tbw Lake they ascehd:' 

. tile Wytegra, which is United'by tiiO canal of Maria;'-' ’ 
to the Kowska. .By ascending this; they arrive at ' 

Lake Bieloe, crossing which they enter the river 
Tchesna, wjiich they descentl to tlie 'Wolgo. A ca. 
hal has long been projected to form a communication ■ 
between the Baltic and White Sea; but tiiough it 
was begun nOarly forty years ago, there is only a , _ 

short cut of about seven miles executed. 

Ever since the time of Gustavas Vasa, the Swedes Caiuds in' 
have been anxious to form an inland navi^tion be-Swed«,.'' 
tween Stockholm and the CaUegat,principanyin order 
to avoid the payment of tiie dutins of the Sound, and 
Danish privateers in case of war. This navi^tion 
presented no very formidable difficulties. The Gotha 
flows out of Lake Venar; this is at no great distance ' 
from Lake Hielmar; and this is still nearer Lake 
Mfeliu*, w'hich eonununicates with tlie Baltic at Stock- 
■ holm. Hence, it appears, that tlie plan of forming - 
an internal ^ater communication between Gotten- 
burgh and‘'ihe capital, may be divjded into three 
principal parts: the junction of the Hielmar and 
the Mmlar; of the Hielmar and the Venar; and the 
rendering the Gotha navigable from the Venar to 
Gottenburgh. 'J’bo Hielmar is 7fl feet higher than 
the Miclar, which is six feet above the Italtic. Tlu'se 
two lakes were united in tlie reigns of Christina, 

Charles XI. and Charles XII., by the small river 
Ulvisuii, and the canal of Arboga. Nine locks are 
necessary to establish this communication. The 
junction of the Hicliner tmd Venar has been at¬ 
tempted, oidy very lately, with tiny hopes of a suc¬ 
cessful and speedy termination. 'The obstacles that 
opposed the navigation of the Gotha from Lake 
Venar, were piincipally just at its first issuing from 
that lake, at tlie four cataracts, 20 leagues above Got¬ 
tenburgh, called by the general name of Trollhaeta;. 
the fall of Akerstream, about a mile below these cata¬ 
racts, and a bed of rocks at Edit, considerably nearer 
Gottenburgh. The first impediment was removed in 
the reign of tCharles IX. and XII. by the Carlsgraf 
Canal, Attempts were made to remove the second 
by carrying a canal along the channel of the river; 
but tliuse not succeeding, it was resolved to cut the- 
canal through the solid rock that forms its banks. 

This work was begun in 1793, and in seven years it 
was completed. The canal commences below the 
first fall of Trollhspta (for this fall, by the former 
plan, had been nearly turned into still water), and is 
carried nearly a league before it again joins the river; 
its breadth is 22 feet, and its depth six and a-half; 
it has eight locks, and a large reservoin A com¬ 
munication between Lake Mmlar and the lake Socha 
Barken on the borders of Oalecarlia, is effected by 
means of the canal of Strmhmshoim. some small 
lakes, a river, and several locks, some of which have 
a fall of 38 feet. A communication between Lake 
Mmlar and. the Baltic, considerably to the south of 
the exit of that lake, and much snorter than by it, 
is afforded by means of a canal that joins 1 ake 
Mmlar with the Sound, at the head of winch stands 
the town of Seeder Telje. 

It is also proposed to form a coiiununication be- 
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tu'ccn tlie Cattcgat ami the naltic, by meatis of the 
(iotha, the lakes ^\>lmr and Vetter, the river Mo- 
tala, and a panal. l>i:t«eca these lakes arc several 
intermediate waters, which will liicilitiitc the coininu- 
nication ; the \ otter einplits itself by the riv’er Mot- 
tala, which enters the l>a 3 r of Itrowick at Nordkicp- 
jng ; but, in conse(picnce of the falls and other ob¬ 
structions of this river, it will be employed only part 
«)f its course, in the intended navigation, which will 
be eoiiipletcd by ii canal to the tlulf of Sla'tbackcn, 
at Sicderka.'jjing. 
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V. In proportion as the inaritinio nations of Europe 
increased their navy, the eoinmcrce of the llaltie, 
whieli .sii()pli('d them with flax, hemp, iron, pitch, 
tar, timber, and nia.st>, nourished and extended. 
Enpliiiid and h’ranco tilled their arsenals with marine 
store.-, liom the Haltic ; and the Uuteh formed im¬ 
mense depots of them, not only for their own use, 
but to supply the nations of the south of Europe, 
Tlic stimulus to the commerce of this sou was reci¬ 
procal ; for the nations on its shore.s begsh to acquire 
a taste for the' luxuries of life, wines, spices, fine 
woollens, cottons, silks, sweet oil, fruits, tobacco, 
coffee, sugar, and expensive furniture. Towards the 
middle of the seventeenth century, aOOO vessels 
pas.se«l the Sound annually. I.ight-honses and bea¬ 
cons wore multiplied, companies of pilots were 
Ibrined, and tribunals of commerce, banks, and 
exchanges, were estahli.shed in tlic principal cities. 
Clirkstian IV. was particularly tlisfinguished for ac¬ 
celerating ,tlic commercial jirogress of Denmark 
at this period, though, by his war with Sweden, 
lie weakened and diininislied his territories. From 
the reign of liiu XIV. Sweden hud gradually 
extended her influence and her eoinnierce on the 
Hultie. Charle.s IX. subdued a great part of Estho- 
nia and I.ivunia, built towns in I-'inland, and founded 
(iotteiiburgh. (iustavus .'\dolpbns built several 
towns on the Ciulf of nothnia. (’harli-s .\1. en¬ 
couraged the building of merchant vesseN, and paid 
great attention to tlic improvement of roads and the 
formation oi'eunaks. ^ 

Soon after this, another maritime power ajipcared 
on the shores of the Baltic. Frederick William, the 
(ireat Elector, having acquired a part of Pomerania, 
and formed Prussia into an independent state, turn¬ 
ed his attention to commerce. lie attacked Swefleii, 
annoyed her commerce, organized the ports of Prus¬ 
sia, and deepened and provided with ‘pilots those of 
Memel, Filling, Kotiingshergh, and Pillaii. 

At the beginning of the eighteenth century, 11 us- 
sia, under Peter the (Ireat, began to participate in 
the commerce of this .sea. Esthonia and Javonia 
were united to his dominions, and Petersburgh was 
founded. The first foreign ves.sel that entered the 
Neva was a largo Dutch sliip, richly laden ; and her 
arrival gave Peter so much jileasure, that he granted 
her an exemption from all duties so long as .she 
should continue to trade to Petersburgh ; and, by 
frequent repairs, she was hejit in existence for more 
than half a century. So early as 171 .S, 100 Dutch 
ships loaded at Petersburgh, and other nations ...non 
followed their example. In the middle of the cigh- 
tcctith century, the exports of Eussia from the Bal¬ 


tic amounted t<? twelve or thirteen millions of rubles, Daltic. 
and heif imports to about eight or ten. >1^-^,-'^ 

During the wars which arose out of the Freneli 
revolution, the commercitil relations and resources 
of the Baltic nations have undergone a considerable 
change bj' tlie transt’ercnce of .Swedish Pi'merania 
to Prussia: of Swedish Finland lo llii.^sia; and of 
Norway to Swetleii, TJie elfcets which these trans¬ 
ferences will produce, cannot yet be aseeitaiiied. 

Tile following statements and tables, will exhibit 
a view of the comiiierco of the Baltic nations at the 
close of tile last, and the connneiieeincnt of the pre¬ 
sent century. 

TheDani.sh vessel.^ visit the ports of Meekleiibiirgh 
and PonieraniH, with horses, hulUieks, butter, cheese, ^ajnniuacc. 
fish, fi.sli-oil, colonial produce, &c.; and receive in 
return, thread, linen, brandy, wool, luirdwaro, paper, 

&e. To Petersburgh, Biga, and Memel, the 1 lanes 
send herrings and dried llsli, w'oolleii imuiufaeture'-', 
salt of I'uince, Spain and Portugal, Imlia ami CJiin.i 
goods, oysters, and dog-skin gloves; for which the\ 
receive potash, planks, fire-wood, flax, aiidhem]), cor¬ 
dage, iron,copper,lineiKs,and corn. To I lullaiid, Den¬ 
mark export.s rape-seed, .saltetl and dried lisli, ami tim¬ 
ber; and receives spieo.<, drugs, corn, pipes, and p.ijier. 

To England, liule.s, bar-iron, kt Ip, furs, tar, limber, Xe. 

The returns are, hardware good.-i, woolli ns, cottons, 
lials, and coloniu) produce. Itohi the otlieial aeemiiit 
cf the real value of the imports into Dei.maik from 
(ireat Britain, from the .'itli .hmiiaiv ITff.'i. to llio 
.>tli .lamiary 1.S08, laid before Parliamenl, in eonsi'- 
qiieiiee ol’ iJie attael: on I'openliiigen, it :i()pe;ii>, 
that from 17f)S to Itto.'f, they are lated ahout half a 
million; and that from ISO;! to ISOS, tliey varied 
from two to six itiillion.s. iTariec receivi's from 
Denmark, lior.se.s, butter, cheese, fish, \e.; and ro- 
tiiriw salt, wines, brandy, fruits, silks, ^.c. The ex¬ 
ports to Spain and Portugal are nearly tlie same as 
to France ; the imports also are the same, with the 
addition of wool and American produce. 'I'o the 
Mcditerranenn, Deninurk sends fish, .silled provi- 
sions, butter, iron, Ac.; and receives wines, bratidy, 
oils, fruit, and salt. Tlie Danes derive great jirofit 
from hiring lliiir vessels to the ports of Italy, as their 
flag is generally respected by the Barliary State.«. 

The exports to the Faru- Islands arc wheat. Hour, 
brandy, tea, colFee, .sugar, linens, &e.; the imports 
are dried and salted fi-sh, fisli-oil, feathers. Iiides, tal¬ 
low, and worsted ..tockhigs. The exports lo, and 
lm|)orts from Iceland, are nearly the same ; the im¬ 
ports from (irei-nlaml are wiiale-oil and iioiie, seal- 
oil and shins, eider down; the export-' nearly the 
same as to the Ftwie and Iceland Island.-. Den¬ 
mark has also a trifling trade to the East at d \\ cst 
Indies. 

Slate of tlie Danish merchant marine at different 
periods. 



Nil. ofVessc'Is. 

Tonnage. 

Seamen. 

174-6 

1200 to 1500 



1792 

Slid 

185,.136 


17,99 

2I8,'{ 

124,129 

18,000 

1806 

2529 

1.16,166 


1810 

1972 

100,988 






Biltie. In 1’807, the Danish acet coMirted of 26 sail of 
the tine; 16 frigates; 9 sloops; and SO gun-vcssels. 
SwmIwU The foreign commerce of Sweden is condncd to 
Commerce, a certain number of ports, which have custom>houscs ; 

these are culled staple towns; tl^ are Stockholm, 
(iottenburgh, VVarberg, Halm^d, 'Nordkeeping, 
Landscrona, Carlscrona, Christianstad, Carlshamn, 
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loo smalter vessels ciicry; oh the coagtmg-tindo-'iulf ^Baltic 
thtf Baltic and about lOO crAft' of 20 or SO tons in » 
employed in loading and discharging the vesstde . Jk?" —, 
at Cronstadt, that cannot enter the Neva, At the 
close of the year 1 807, the Russian Baltic fleet con- ' 
sisted of 20 sail of the line, 14 frigates, six hrigs 
and cutters, and 19 small cruft; and the Baltic tto- 


Culuiar, VVestcrvic, Uddervalla, Marstrand, Gefle, 
and Abo and Wasa in TiulaJid, now given up to 
K iissia.. Tlie foreign coramorco is supposed to be 
divided among these cities, as follows : 

Stockholm j^ijths ol' exports, and ^ of imports. 
(lOtliinblirgd -{"jlha 1- 

'fhe other ports j^ths [ 


tiila, of 20 gidlies, US floatiiig-batterics, 81 gun¬ 
boats, and lo }'auJs. 

During the year 1815, there passed the Sound, in¬ 
wards and outwards, in January, 45 ships; in Febru¬ 
ary, 17'; in March, 147; in April, 6 y 2 ; in May, 1245; 
in June, 1104: in July, 1476; in August, 1171; in 
Se}iteniber, 1251; in October, 783; in November, 


Sweden exports to the foreign parts of tlic Baltic, 
iron, steel, cojiper, lime, alum, and herrings, and re¬ 
ceives corn, heiii|>, tullow, and hides. To Holland, 
slie exports iron ; and receives spices, tobacco, pre¬ 
pared eoloms and papers. To lingland, she exports 
iron, limber, pitch, tar. potash, and herrings; her im- 
jnirts are lead, tin, leather, boar, butter and cheese; 
and ever) kind of manufacture and colonial produce. 
In France, Sp.iin, and Portugal, the exports are iron, 
.steel, copper and brass, and wines, brandy, fruits ;■ 
oil and silks are the returns. To Italy and the 
Le vant she exports .all her territorial productioii.s; 
^nd receives salts, spices, fruits and cotton. There 
are from four to six sliijjs of’ 6 ()() to 1000 tons bur¬ 
den in the Fast India trade. In ISOO, she had .above 
2000 niercliagt vessels of 20 tons anil upwards; but 
the rupture with Fngland and cession ol Finland re- 
diieed them, in 1810, lo 1500. In 180y, Iter navy 
was reduced, in eonst'iiuenee of her wairs with Hus- 
sia. lo i;} sail of the line, 9 or 10 frigates, and about 
15(1 vos.-el.s of the tlotdla. 

I'lr.i'i.iii 'j'lic Prussian porl.s, including Dant/ie, export aJ- 
i.iiiimii'ii’c. (Ihj (,;■ Ovc eoanncreial productions of 

J’ol ind, consisting of corn, lir planks and rafters, 
masts, hem[i, tar, pitch, pot.tsli, liidi’i and tallow, 
leal her, honey and wax; besides Pomcnunim oak, 
brandy, w oolli ns. linens, caviar, .am! amber. The im¬ 
ports .ire wines, eoll'ee, sug.ir, tobacco, spices, .salt, 
iioii, cupper, Spanish wool, herrings, and flax seed 
iVinn Livomii and tloiirlaiul. Towards the clo.se ot 
the List century, the mcrchuiit marine of tlie Pru.ssian 
ports on the Baltic, consisted of between f.roo and 
1000 sliip.s. .Sailed and smoked meat, hides, wool, 
butter, cheese, eorii and fruits, aie the exports of 
tli.it part of Pomerania whieli belonged to Sweden 
.and Meeklcnlturgh ; tlie corn of the latter is princi¬ 
pally taken oil' by ICiigland; tliai of Pomerania, 
as vvell as the iVuils, used to go to Sweden. 

Kiissuii The following table exlnbits the exports and iin- 
Commciic. „f Uussia, .so far as her eoinnierce in the Baltic 
is concerned, in the beginning of this century: . 

rxp.irt.. Impuils. 

U Ill 's. 

1802 - 47.000 000 .‘ 1 . 8 , 000 , 000 . 

1804 - 4,5.000,000 27,000,00t) 

1805 - 52,000,000 29,000,000 

The commercial in.arine of Bussia is very siiiall; 
the total luimlier of lier inerchaiit-ves.sel« that navi¬ 
gate the Baltic and the Ocean, not exceeding 50; 


542: and in December, 274;' making a total, hi the 
course of tlie year 1815, of 8745.—in the height of . 
the season, not fewer than 100 vessels pass every foitr- 
and-tw’cnty hours, for many weeks in sucecssipn. 

See Thomson’s Travelx hi Sweden ; Tableau dc la 
. Mer lialtique, par Gatteau; Tableau des Etats 
Danoix, pur Cutteau; Maepherson’s edition of An¬ 
derson’s Hiitorif of' Commerce; Oddy’s European 
Commerce; Maritime Geography and Siatixlics, by 
Tuckey, Vol. 1. (c.) 

B A.MBOO. Privation of some ordmary substances, 
which attract little attention from common observers, 
would materially affect the convenience of entire 
nations. Few are wont to appreciate the incalcula¬ 
ble value of limestone in the quarry, or iron in the pit, 
or even to form any conjecture of- how the arts and 
manufactures of this country could be carried on 
without them. In the same manner, tlie bamboo, u 
plant of universal use in other region!:, scarcely re¬ 
ceives the sligl)te.st notice, unless when its properties, 
for which there 'is no substitute in the use of any 
other vegetable, are con.-idered in detail. It is to 
millions ill the east wliut the most useful raw mate¬ 
rial is to the western world. 

This plant is generally ranked by botani.sU in the IJescrlplioa- 
number of reeils; but some, less sensible of its analogies hie Bam- 
with them, incline to institute a separate genus for it. 

In the Syxiemu Naturw, Linna:us describes two spe¬ 
cies, under the genus Banibusa, which is charac- 
teri/ed by “ scales three, covering tlic spikclets, 
which arc about tive flowered; calyx none; corolla, 
a two valved glume; style bifid ; seed one.” Lou- 
reiro, who had tm opportunity of studying the nature 
of tile bamboo in its own eliinale, characterises it as 
having flowers with six stamina; panicle diffused, 
with imbricate spikclets; brancfies of the culm spi¬ 
ny; calyx one flowered.” We shad ab-stain from 
discussing the more minute botanical cliaracters, as 
it is to the real utility of the plant that our attention 
is to be specifically directed, 'flic bainboc is a na¬ 
tive of the warmer climates only, thougli growing 
luxuriously without the limits of the torrid zone. It 
rises to the height of 40, 60 , or even 80 fiet, wiiii a 
slender hollow stv'iii, shining as if varnislied. jMany, 
however, anil probably according to the particular 
species, are only 12 or 15 feet high; anil tho.-c which 
attain the greatest lieighl here nieiuioned, are rather 
to be viewed in the same light as the overgrown ve- 
geuible productions ot our own country. The stem 
is extremely slender, not exceeding the thickness of 
five inches in some which arc 50 feet high, and ia 
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Bamboo, otlicrs reaching Ijf or 18 inches in diameter. The 
n liole is divitledintojoints or articulations, separated 
by a short interval, called a knot or intemodc, and 
in some therc is the distance of several feet between 
each. ISiuall alternate branches spring from the base 
to the top, which, together with tlie narrow pointed 
leaves issuing from the knots, give the tree an elegant 
feathered appearance as it waves in the wind. 

Varieties. The rapidity of growth is surjjrising in the bam¬ 
boo. It sometimes vegetates tlirec or four inches in 
a single day. Accurate observers have seen it rise 
20 feet, and as thick as a man's wrist, in live or six 
weeks; and it has been known to reach 30 feet in 
six mouths. This enables us to credit the assertions 
of those naturalists who maintain, that its fulhdimen- 
sions are attained in .i year j and that the only sub¬ 
sequent change is greater thickness and induration of 
the wood. It is always more solid and compact to- 
wanls the root, and the hollow cells of the stem be¬ 
come wider in proportion as they asceiuL In Mala¬ 
bar it i.s said to bear fruit when 15 years old, and that 
it then dies. Slenderni'.s.s is n distinguishing charac¬ 
teristic of the whole plant, and it seems probable that 
there arc several dift'erent species which have not yet 
been recognised by systematic botanists. Soil and 
climate may have also produced effects which would 
disappear on uniformity of circumstancts. An ob¬ 
server of the bamboos of China, in general, considers 
tliat there are ten species or varieties, and an observer 
of those in Coeliin^China admits of eight. The for- 


as to mi^e 'Tery good fans. Ninthly, The roots, Bamboa, 
though knotty and irregular, are found in one species 
to penetrate like a large tuft of fitamenta into the 
earth, Tenftity, There are certain singularities 
which distinguish the species of this plant, in cxcres* 
cencc.s from the knots, which may be ate; a saccha¬ 
rine pith; and wood of a red colour and agreeable 
odour. 

It w'ill easily be observed, that these remarks are 
too general to warrant the establishment of species 
from all the bamboos enumerated; but. it is n<'t ini- 
probahlc that a plant, so widely diffused, may con.sist, 
as before ob.served, of u greater number tlian are 
} et recognised. 

The bamboo grows w'ild in most places of tin* cast, 
and the warmer pnits of the we.st, and is resorted to 
as occasion requires. Where tfie countr}’ i.'j priiii'i- 
paliy dependent on its use, it is cultivated in regular 
plantations; and, in more ungcnial cfiinates, preserv¬ 
ed by the curious in greenhouses. Its culturt* is dif¬ 
ferent, according to soil and clinifite; but appni cntly 
it succeeds best in low sheltered grounds, w ith ricli, 
soft, spongy earth. Contact of the root witli water 
is reputed to be immediately deirtructive, and too 
much humidity occasions gradual decay. This plant 
is propagated by shoots deposited in pits at the close 
of autuuin or conimenceiuent of winter, eighteen 
inches or two feet deep ; and if it be designed to oh-,, 
t:.in bamboos of considerable size, the se}ons are cut 
over as they spring up. Some scrupulous cultivators 


mer judges the dificrence to consist, first, in the size 
and height, for tlierc is here the greatest disparity in 
those that are full grown; and it has been supposed 
that some, if not all species, originally spring of 
their ultimate diameter, which receives no accos.«ion. 
Secondly, The distance of the knots, or length of joint, 
which, in certain species of full-grown bamboo, is 
only four inches, while, in others young anil slendor, 
they ure nine or ten feel asunder. Thinlly, In the 
colour of the wood, which is whitish, ycilow, brown, 
pale blue,-or .speckled. Fourthly, In the size and 
form of tlu' knots, some swelling out from the steui 
above and below; some encircling it like a cord; 
and those of the most singular kind, wliich do not 
penetrate within to interrupt the tubular part of the 
bamboo. Fifthly, By the surface and figure of the 
internodes being cltannellcd or covered with tuber¬ 
cles ; and a kind is said to exist, called the s«{uare 
bamboo. The v.arnished surface is also of different 
quality. Si.\thlv, TJic substance and thickness of the 
wootl, whieb, varying svitliont any relation to the di¬ 
mensions of the plant, aiford sufficient characteristics 
for constituting a species. Tfic wood is eitlier soft 
and tender, or very liard atid of great strength ; and 
tlie stern is either very thin atul hollow, or almost 
totally filled up and solid, like other trees. But else¬ 
where, in Bangahire for example, this solidity is not 
ascribed to the difference of species, l)ut to the tar¬ 
diness of its growth iu stony places. Seventhly, It 
is said that there arc bamboo.s entirely devoid of 
brimches, how'cver old they may be; while others 
protrude as they spring from the earth. Eighthly, 
TliiMc i.s a great difierence both iu the hue and figure 
of tlie leaves, as also in their size; they are bluLsh, 
asli-culour, reddish, or mottled. Some are so large 


among the easterm. take care to preserve the I'liint 
exact!} in the same position, w ith uspect to the car¬ 
dinal points, as tliat in witich it originated, 'fhe 
greater the number iu a plantation, tin* more the 
clKUti e of success, as they shelter each other in their 
progress. 'J'hcir subsetpieiit treatment ilcpcmis cn- 
ti!-< ly on the iisc*s to which they are to he converted, 
wlietlier to jircfit or pleasure : much care being be¬ 
stowed on those designed for beauty or ornament 
only, 'I'hcy arc propped up with rods of a pio|)er 
height, by which they arc trained and supported; 
ami, if complete p.unts, cut over in ortlcr to obtaht 
suitable shoots, which are chiefly souglit after; be¬ 
sides, this operation makes llic root strike out mid 
take a secure bold of the ground. In a rjiiny .season, 
it is alway.s ncccssm’y to surround the plantation with 
a ditch, in order to drain otl' the bujjerahiindant hu¬ 
midity which would otherwise be prcjudiei:il. ^’ari- 
ous e.\pedient."> are followed to obtain good bamboos, 
of which one of the most u-uul is to take a wgorons 
root, with firm wood, and transplant it, leavmg only 
four or five inches above the joint next llu' grouml. 

The cavity is then filled with a mixture of horse-Jit- 
tcr and sulpliur. According to the vigour of the 
root, the sliootsw'ill be more numerous ; but they are 
destroyed at an early stage during three sucee.-sivo 
years; and those .springing in the fourth will resem¬ 
ble the parent tree. It is atfirmed that no culture 
can obtain any thing of larger size. 

Scarcely has tliis plant been put in tin* gromul be- Vaiiww 
fere its utility bei:onics conspicuous, 'fhe soft and mipoi tost 
succnlent shoots, when just beginning to spring, or 
only some inches long, ar•• cut over and servt'd up to 
tabic, like asparagus. Eii ;• this vegetiihle also, they 
are earthed over to keep them longer fit for con- 







Bamboo, siimpt;* tuw^ tliej afford a.sttoc^iott ilu«-' idiV^t^ ^inoi^'^premcntB; m 
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ring the whole year, tliough more abuadantly' iu au* 
tunm. They are also sdJted and ate witli rice, or 
prepared aiter different other fhshions. As the 
plant grows older, a kind of fluid f grateful taste 
and odour is secreted in the holtdw joints, affording 
an agreeable beverage, and in sufficient quantity to 
satisfy several persons. If allowed to remain in the 
tree, a conciete substance, highly valued for its me* 
dieinal properties, called Tabaxir or Tabascheer, ^ 
produced from it. The presence of the fluid is as¬ 
certained by agitating the bamboo; after some time 
its <]uuntitY gradually dinnnishes, and tlien the stem 
is opened to rea^h the Tahaschcer. This substance, 
participating in nothing of a vegetable nature, has 
been supposed to be nearly allied to siliceous earths; 
it resists the im}>rossiun oi'all acids, is indestructible 
by fire, and with alkalies forms a transparent glass. 
Notwithstiindiiig its repute in Ums east, we are not 
aware that it has yet been received into the Eu- 
ropi'iin materia inedica. Besides the Tabascheer, 
many parts of tho batnboo arc said to be endowed 
with medicinal properties; a decoction of the leaves 
is reconimemled fur coughs and sore-throot; the hark 
for f<‘vor and vomiting: the buds as a diuretic; and 
a compound of the root with tobacco-leaves, betel- 
nut, and oil. is believed to form an efficacious oint¬ 
ment. But setting aside its medical properties, it is 
Iiighly valuable as an article of food, for many 
of the poorer classes in tiie most populous countries 
suhsi.tt on it in times of scarcity. The seed which 
it produces is recorded, in Chinese history, to have 
preserved the lives of thousands; the Hindoos eat it 
mixed with lioney us a delicacy, equal quantities 
nl“ each being put into a ItolUiw joint, coated exter¬ 
nally vtitli clay, and thus roasted over a fire. 

Eroiu the copious druuglil niiicli a joint of the bam¬ 
boo naturally yields, inaitkiud are taught its use as a 
V es'cl for carrying water, and in some places no other 
bucket is employed. The Eastern nations build their 
houses solely of the wood without any auxiliary sub¬ 
stance; if entire, it forms posts or columns; split up, 
it serves for floors or raflers; or interwoven in lat¬ 
tice-work, it is employed for the sides of rooms, ad¬ 
mitting light and air. The roof is sometimes of hani- 
bou s(»lel)^ for which two species growing in Laos, ■ 
an Asiatic country, are described to be specially 
adapted ; iifid when split, wliicli is accomplkshed with 
the greatest ease, it can be formed into lath or 
planks. It is einpiuyed in siiipping of all kinds, 
and as houses are con.strueted entirely of it, so 
are complete vessels fraiiicd out of it likewise, and 
litted for sea. The huU is obtained from the sletii; 
and some of the strongest plants are selected for 
masts of boats of moderate size. In Bengal, a beat 
of four or five tons may be furnished with betli mast 
and yard from the same bamboo, at the cost of 
threepence: and the masts of larger vessels are 
sometimes formed by the union of several bamboo.s 
built up and joined together. Tliose of consider¬ 
able dimensions are used iu the higher yards of 
ships of four rtr five hundred tons, for which ser¬ 
vice tfiey are w'ell adapted by their great strengtfi 
and lightness. 

The bamboo is employed in the construction of 


all mtcriak and impleihen.ts inquired in w 

hooks and nets except^. In Tibet the strongei*' 
hows are made of it, the onion of two 
nith nyiny bands; and in the same country also,' . 

it is employed, as we use leaden pipes, in trans- ' 

inittiug water, for Uic distance of several miles, to re¬ 
servoirs or ganlcns. The species from which tliese 
pipes are constructed is said to grow in tlie moun¬ 
tains ; and from other light and slender stalks, the 
inhabitants obtain sliaihs for their' arrows. In the 
■south-west of Asia, there is a certain, species of 
equally slender growth, from which writing-pens or 
reeds are made. 

From the extreme flexibility of this substance, 
and also its divisibility, for it splits like whalebone 
from ^ to bottom, it can be reduced to the small¬ 
est dimensions, and bent into eveiy shape. It is 
woven into baskets, cages, bats, or various ornamental 
articles. By a particular process in bruising and steep¬ 
ing the w ood or bark, a paste is procured uiat is made 
into paper. In short, from its very origin until its de¬ 
cay, it never ceases to produce something beneficial. 

It has justly been observed, “ All that composes a 
bamboo is )irofitable, of whatever species it may be. 

TIic artists of China have each made their choice, 
and in the works they produce, show tlie advantage 
tliey have derived from it. Its uses are so nume¬ 
rous, so various, and so beneficial, that it is impos¬ 
sible to conceive how China could now dispense 
witli this precious reed. It is no exaggeration to 
affirm, that the mines of this vast empire are of Jess 
importances to it than possession of the bamboo.” 

It has been proposed to naturalize the bamboo in 
France. Perhap.s were the naturalization of plants 
and animals attempted by slow and regular ^ada- 
tion, instead of great and sudden transition, experi¬ 
ments might be more successful than former prac¬ 
tice w'ould authorize us to conclude. Probably it 
would require the renewal of several successive 
generations, each advanced into a different cli¬ 
mate not remote from the abode of the one which 
preceded it, before nuturalizatioD could be complete¬ 
ly' effected. Ijoiue European climates might not prove 
noxious to tlic bamboo ; but the same rapidity of ve¬ 
getation, the sainenittui-ai qualities, could not be cx- 
})Octi»d, or only in an inferior degree, even in the 
most favourable situation, and consequently its utility 
would be infinitely diminished. (s.) 

BANDA ISL-VNDS. These Islands, situate 
miles to the .south-eu.st of Amboyna, are ten in num- 
her, viz. Banda Neira, Gonong Apee, Banda Lantoir, ™ 

Pulo Ay, or Way, Pulo Kendo, or.Pulo Itoon, hiand;. 
llo.syngen, Pulo Pisang, Craka, Capcllu, and So- ' 

naiig^y. 

Or thes(s Banda Neira is tho seat, of the supreme '.I 

guvernnieiit, and it is secured by one principal for¬ 
tification, situate on the soudi side of the i.^l.-ind, 
consisting of a small square fort, having a wet ditch, 
with a horn-work towards the sea. This fortifica¬ 
tion, which is c.alied Imrt Napau, forui.s the chief 
detence of the Banda Islands. The troops are quar¬ 
tered, and the public granaries are kept in tliis fort; 
but the storehouses for the nuttueg.s and mace arc 
on the outside, as well as tlie government-house. 



, Bimfh Above Fort. Napau, on a neighbouring eminence, 
stands the casUe of Uflgica,. an old pentagon, with 
round towers at the angles. It is surrounded with a 
wall, secured by sniaU bastions, but has no ditch, 
and is said to have been built by the Portuguese. 

Banda Lunloir, or (Ireat Banda, is to the north¬ 
ward of Banda N'eira. It is defeiuiod by a consider¬ 
able fort, wliicli connnaiiils the harbour of Lanloro, 
and is called Fort Ilollandia. At first view, the si- 
tuation of lliis fort appears preferable to Ihinda Noi- 
ra for the residence of government, not only on ae- 
count of its strong and coninianding situation, !>ut 
because the Island is the largest, as well as the rich¬ 
est, in the produce of spices. Its iinhealthiness has 
been round, howi-vcr. to be a suHieient objection. 
'I'lu; natcr is said to be bad, and the vapour which 
soinctinics ilcscciids from the volcanic monntain of 
the ncigliliouring I.-Iand (lonong Api, is represented 
as particularly noxious. Sucli i'atal idfects ucre pro¬ 
duced by tlicse causes, that wlieu the Wirtemltc.-rg 
Company formerly garrisoned the Island, out of u 
hundred men, .eight died, and forty fell sick, in the 
course of two months. The mimbor.s of decayed 
houses, also, which are seen in didereiit parts of the 
Island, show that the e.xjicriinent of a settlement has 
been already tried, and liius not been fouml to an¬ 
swer. • 'I'his Island appears very high from the .sea; 
its'sides are steep, and from the top of them theri* is 
a sort of table land, wltieh extends uctirly from 
one end of the Island to the oilier. 

(ioriong Apee Is to tiio northward of Panda Neira, 
and derives it.s name from a large volcano, about 
2000 feet above the level of the sia, which constant¬ 
ly emits smoke, and .sometimes cinders and a.slies, 
neeompanied with a crackling noise, On the soutli 
.side of this Island are two forts, originally intended 
to defend the west eliamii l of I.antore harbour ; but 
owing to an eruption of the volcano in 17711 , at the 
same time that a dreadful hnvrieane laid waste the 
Island, the lava flowed down in such ipiuntities as 
to form a considerable proiiionfory heiween ihe.se 
batteries and the eh.'innel they were intended to de- 
I'ciul, so tliat tliey are iniw in a great measure use¬ 
less. This Island is generally iinproduetive, its sur¬ 
face being covered ivilli a quantity of sulphur and 
chalk. There i.s no vegetation whatever on ujiwdiils 
of one-third ol'the eminence on wdiich the volcano is 
situate. 'I’owards the sea, the descent is exccetl- 
ingly steep ; but toward.s the harbour, the declivity 
.slopes gr.uUially to the water, on the ••‘ide of nliidi 
are some phintilions, and a few straggling houses. 

Piilo Wat is aimut nine inile.s to llie westwai'd of 
Gonong .'\pee, and is defended by a strong fort. It 
is estcenit-d the most healthy of the whole group, 
and produces abundance of nutmegs, of a kind supe¬ 
rior ill qiiulity to those of the other islands. Puio 
Rondo, or I’lilo Iloon, is about four miles further in 
rather a more norilierly direction. On thi.s l.,.land 
the Iinglish had a factory, from wliicli tliey were ex¬ 
pelled by tlie Dutch, about the period of the mas¬ 
sacre of Amboyna ; and ihy island having been .since 
abandoned, has becoiuo a wiklcrness, Uosyngm i,s 
about seven miles to the south-east of Lantorc. It 
produces nutmegs, mace, yams, and subsistence tor 
- u llw cattle. The convicts of Amboyna were for- 
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merly kept oo this Island, and were compelled to banda 
cultivate the land for the use of tlie supreme govern- I*kiiiU*. 
inent. Pulo Pisang is abmit two miles north-oa.st 
from Banda Neira, and yields some fine fruits, as 
well as nutmegs and mace. Tiie other three Islaiuks 
are uninhabited, being little more than barren roek.s. 

The Hnnda Islands were discovered in the year 
1.711 by the Portuguese, vvlio immediately took pos¬ 
session of them in tlie name of their sovereign. 

About the year KiO.'t, they were expelli’d by tlie 
Dutch. In ibOS, the Knglish, with the permi.ssion 
of the king, built a factory-houso on Pnlo W.ay, 
whieh the Dutch demolished us soon as the .sliip 
wliicli broiiglit out tlie factors returned to Ihigliiiul. 

'J’ho natives of liuiula, notwithstanding the opposition 
of the Dutch, assisted the Knglish in forming a new' 
colony, and .shortly afleiwards they, along with the 
native-s ol Lantore, made u formal resignation of 
their respective Islands to tlie new .■-v'ttJers. In l()‘.:o 
Pulo Uoon and Pulo Way were added to the I- iig- 
h'.sJi duiiiinions, and tlio.sc ce.«.sions weie continned 
by a treaty eonehided between the Kngli.sh and the 
Dutch. But, in detiance of this treaty, tlie latter 
determined on the e.xpuhiun of their rivals from 
those Islands, in the possession ol' which they ap¬ 
peared to bo gradually establishing themselves. They 
accordingly attacked them with a strong force, .seiz¬ 
ed tlicir factorie.s, magazine.s, and .sliipping, .and after 
.stripping the factors nuked, first wlii[iped and then 
loaded them witli iron.s. Some notion may he form¬ 
ed of the trade, then in its inlaney. by the ipmntity 
of .spices seized In.-re, whieh amounted to lbs, 

of mace, and 1.7(),(i()() Ihs. of milniegs. In Jli;') t, the 
Duli'h were eoinpelled, by the lininuss of t’roinweil, 
to re.sloiv file Isiaiid of I'ldo Boon, and to make 
.satisfaction for tlie nia.ssaere of An.lxivna. Hut the 
Kngii.sh settlers not being advipiately supported 
I'roin linme, were unable to re.sist ih. jrovver ol'their 
rivals, and the Islaiul was retaken In ilii Duleh in 
Ibfil. Tliey retained uiulistnibid pO'si,s>i(iii i,j ilieir 
eoiKpiesIs in this quarter of tin' globe i.o;ii llie nar 
when the Banda Islanils, along witii ;ill tlie 
olhi-r Dulcli colonies, were conquered li_v the Bri¬ 
tish. They were restored bj the (reaty ol .Vmiens, 
in the year ISOO, but were again ea|)lored, .ind have 
been iigjiin icstored, by tin treaty ol' I'aiis, eoiiclnd- 
ed in tlie vear ISl'l. 

In the space between Banda I.iintoir and the 
Islands of Banila Neiiii ami (lonoiig Apiv, iliere is a 
verj good harbour lorined with eiilianee' hoili iixitii 
the east and wisst, which luable ves.-els to enur it 
from eitlin of the monsoons, 'riiesc i iniinuls are 
well defended with several batteries, jiart.eolinH the 
we.'teri. <oiie, which is very narrow. Between Goia.ng 
Apee and Banda Neira, iliere is a thud ehiimul into 
this liarbour from the north; but it is navigable only 
for small ve.ssels. 

The great articles of coiiinierce in the.se Islands C'liltnro, 
are nutmegs and imu.e. winch are engrossevi at a fix-v.incn.-, 
ed price, for the beiigiit of the Dutcli Ivast India 
Coiiipuiiy, and the laws and hgidi.iions geneiall) es- V/nhu 
tablished, are ealeulaled'to .‘•upport aiul ]ironioti' tins iik-i<. 
moiiopuly, rather than tlie Imppmess ol the people, 
or the improvement of the couiilry. V\ itli this \ .ew, 
the cultivation of the nutmeg is only allow td m tlie 



Islands of Banda Neira, Gonong Ap, Banda Lantoir, 
Uiiiii'l'i. py{.j j^y- jjjj tj,g other Islands the tree lias 
been carefully extirpated, because, being at ti distance 
from tile seat of government, they were supposed 
to afford better opportunities for ggling. In the 
Isliiiids which are appropriated to the cultivation of 
tile nutmeg, they neither feed cattle nor produce 
grain sulfieicnt for the maintenance of the inhabi- 
• tmits, and they are on this account dependent on 
Batavia for amuial supplies of rice, and other articles 
of provision. In consequence of the low state of 
agriculture occasioned by this policy, the inhiibitants 
are few, and tlic numher of hands that would be ne- 
ci^'.'UT to bring the nutmeg plantations into the 
liighi'.st state of cultivation, cannot he procureil. 
fiiis scarcity of hands ivndcrA it necessary to recruit 
till' declining population hj llic iinpni talion of slaves, 
tf would appear, also, that the inhaliitants suffer se¬ 
verely a hen liie siippliesol'provisionson which they do- 
peiiil frooi aijroad Iiap|)en to be interrupted, and that, 
III these cireiiiiistaiiees, their w.tiUs subject them to 
tlie greatest oppressions. Ahout lif’teeii months before 
lliese Islands were last eon<|iU‘red by tlie British, 
some relbinis in the system of iulministrutioii wore 
l urried into ell'eet l)v a new governor who had been 
apitoiiiled for that purpose. But hel'ore this period 
most of the planters were in great distress, having 
)>eeu chargeil with very heavy debts, iiieurred on :ie- 
eoiinl of loans ill riee and iiioiiev, made at different 
period., hv the foniier governors, and this eireniu- 
stane", joiiiial to the great loss which they sustained 
by the dre.idfni hniaae.iiie of 177 ''’i entirely niined 
iheii priviite fortunes as well as their jilanfations. 
While they were ill these distressed I'irenriistanees, 
the Diileli go\eriiiiieiit, wilh an iinleeliiig aiariee, 
aggravated (lu'ir misery hv' eoiiipeJIiiig llnaii ti) de- 
liier their nutmegs, at (he rediieed priee of lliree 
I'arlldng /in pound, and the iiiai e at a still lower rate, 
l.'nder this aenniinlated distress, the s|nrit vvhieh had 
animated (heirfathersin the day softlieir independonie 
sii'ineil once again to revive, and they remonstrnteil in 
hold aiivl detei'iniiied language. 'I'hey elaiined the 
l-iiids as tlieir own prescriptive inhentance, which they' 
nndouhleilly were, and actually proceeded to portion 
out their respective properties to each othir. Thu 
Diitcli, though they were touched by no feeling for 
till' deploralih; situation to which they' had reduced 
the country, were nevertheless alarmed wlieu they 
saw their discontented subjects iletcnniiied to resist, 
and it was thought advisable to adopt a more just 
and conciliatory conduct. With this view, the ac¬ 
cumulated tirrear of debt eliiimed by the eoinp.my 
from the planters, .and which most of them were mi- 
ahle to pay, was cancelled. Several judicious regu¬ 
lations were also adoptetl regarding the tniinagemiiit, 
of slaves, and the price at wliich the government re¬ 
ceived the'sj)iccs of the plaiiters, were at the same 
time increased from the low rate to which it had 
been reduced to seven and a half stivers per lib. 
for mace, and to two and a half stivers for nutmegs, 
W'lth a deduction of 17 /^rr cent, in favour of the com¬ 
pany and their servants. 

In return for these concessions, it would appear, 
thtit the comptmy, after having pacified their subjects, 
seized their lands, and in this manner they continued 
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to practise the same oppression os before, though hainh 
the mode of it was sonievthtit Idiftereut. 'I'he plant. 
ers in general, if they had been once freed from 
enormous debt claimed by government, would, from . 
the produce of their plantations, have speedily dis- 
charged all other claims, and they considered, it hard, 
thercibre, that, under colour of remitting this debt, 
they should be deprived of their respective proper¬ 
ties, to which prescription gave them an undoubted 
right. , , 

The nutmeg tree is a native of several of tlie ‘V 

Islands to the eastward; but it has been in a great '''■ 

measure extirpated from them all except Banda. It 
begins to hear fruit at ten yours growth, the fruit im¬ 
proving in quality, and increasing in quantity, until tlie 
tree hits attaiiual the ago ol‘an hinulrfd years. In its • ' 

a[q>earanee it is hiindsunie tind spreading, lire bark is 
.iiiiooth iind of a brow nish grey colour. I he Ic.avcs 
resomble those of tlie laurel, and afford, when bruised, 

,a grateful aroniatie scent. VVlien the tree lirst begins 
to produce Ihiil, little yellow Lsh buds make their ap- 
petinuiee, out of whicit small white dowers are 
blown, two or three hanging upon slender peduncles. 

Ill tlie eeiilri! of the flower is an oblong reddish knob, 
from which tlie fruit is produced, though no inoro 
th.m one blos.som out of three commonly' ripens to 
u nutmeg. It is eight or nine months bcibre the 
fruit arrives at maturity ; but blos.soms and ripe fruit 
are found together on the .same tree, and the nut¬ 
megs are generally gatiiered three times in a year. 

'I'hc nutmi'g, when ripe on the tree, has both a very 
curious and beautiful appearance. It is almost the 
si/c of an .nprieot, anti nearly of the same colour, 
with the Aante kind of hollow mark all round it. In 
shape it is somc'whal like a pear. When perfectly 
ripe, (he rindoier the mark, which is nearly half an 
inch thick, and of a whitish colour, opens, and dis* 
play s the imtnu'g ill its black and .shiniiig shell, eti- 
eireled liy a ni't-work of scarlet mace. The shell in 
v.liii'h the imtincg is inclosed is about as thick aS 
that of a lilbert, and very hard. In preparing the 
fruit for use, the mace is first stript oil’ and kept in 
ImsketA to dry in the siiii, and the nutmeg in its shell 
is placed before a slow fire to dry in five different 
bouses ni.iilo of split bamboos, fitted up for the pur. 
pose. In each of the.se liou-ses it remains a week, 
till it is Iieard to shake within the shell, which is then 
easily brcikcn. The nutmegs thus [irepared arc sort¬ 
ed into sejiarate parcels, taeh sort is put up by if- 
•self into baskets, iind .‘■oaked three times in tubs of 
sea water and lime; after w hich they are put into 
distinct elo.seis, where they are left for six weeks to 
.sweat, timt the lime, by elo.sing the jiorcs of the nut¬ 
meg, may prevt'nt its strength from evaporati.ig. The 
lime is necessary to preserve the fruit from worms 
and other insects, and it requires much exporienee, 
as well as a considerable degree of judgment, to as¬ 
certain the |)reeise time that the fruit should be sutii r* 
ed to remain in the lime ; for, if it. be taken out too 
soon, it is worm-eaten, and if it is left to reinain too 
long in the lime, it is burnt up and rendered useless. 

The nutmeg is di.stinguishod into t/irec sorts, 
namely, the male or barren mitnieg, the royal nut¬ 
meg, and the queen nutmeg. The two last species 
are distinguished by the dillerent sorts of fruit which 




Randa they produce, that of the royal nutmeg being thick- 
l«laii<K L.f ^ longer, and more pointed. The green shell Is 
also thicker. It does not ripen so fast; and after 
opening, it preserves its freshness eight or nine days. 
The mace is more substantial, and three times as 
■long as that of the queen nutmeg, and its stripes or 
thongs, of wliicli there are from 15 to 1? principal 
ones, are of a livelier red; they ore also broader, 
longer, and thicker, and not only embrace tlib nut 
through its whole length, but pass it, and cross under 
it as if to prevent it from lulling. Tlie royal nutmeg 
is generally from 1,5 to 17 lines long, and thick in 
proportion. It remains on the tree a Jong time after 
the opening of the green shell, and gives birth to an 
insect in the shell, which feeds upon it, and destroys 
it. The queen nutmeg produces much smaller nuts, 
only nine or ten lines long, not so thick by a thiial, 
and well marked by .a longitudintil groove on one 
side. They arc round, and the green shell is not so 
thick. The mace, which is composed of nine or ten 
principal stripes, grows only lialf down the nut, thus 
leaving it at liberty to detach itself, and to escapi.' ii om 
the insect formed in the shell. In two or three days, 
also the green shell, losing its freshness, soon falls 
awiiy from the nut. 

Nutmegs should bo chosen large, round, heavy, 
and firm, of a lightisJi grey colour on the outside, 
and the inside finely marbled, of a strong fragrant 
smell, warm aromatic taste, and a fat oily body. 
The oblong kind, and smaller ones. >houi<l be rojei'l- 
cd. 'J'lu; real quantity of nutmegs produced has 
never been exactly aseertuined. 'fhe largest quan¬ 
tity sold by the Dutch East India ('ompany at one 
time was 280,fi.qt libs, in the 3 'ear 17>f7- In 17.'i(>, 
there were sold ‘J l-I,'t'‘i7 libs, and in 177S, 
libs. The average ipiantity annuall}' sold in Europe 
has been stated at o.',0,000 libs. cxcliisi\e of al)oitt 
100,000 libs, disposed of in tbe Viast Indies. The pro¬ 
duce, however, has since greatly declined, which may 
be imputed to various causes. In the y ear I TTf*, the 
nutmeg plantations were laid waste by a treniendons 
hurricane, and this calamity was succeeded by op¬ 
pressions on the part of the government, and by ilis- 
turbunccs among the [>eopli'; agriculture and indus¬ 
try were in coiisc(|iicucc neglected, and the a/inual 
produce of spices of all sorts, which auumntcii to 
()0(),000 libs, was sudiiculy reduced to .■>0,000 libs. 
For seven years previotis to the commencement of 
the war with France in 1 Tjh'l, the iiveragc quantity' of 
nutmegs sold in Holland amounted only to 9‘2,'1'5<) 
libs, and that ofinaceto7501' libs. When Haiula was 
taken by the English in 17y(>. the quantity of spices 
in the warehouses aaiountoil to 84,777 of out- 
megs, and to 19,587 libs, of mace. In the several 


decreased, since the establishment of the East India Banda 
Company. In the year l6l5, the consumption 
amounted to 15,000 libs. In 1803, when theLsIauds BaiuLllo. 
wore in possession of Britain, the whole quantity on- 
ly amounted to 94,23'1< libs., and the sole value was 
L. 58,356. The qu.intity rctaiiied for -home con¬ 
sumption was, on an average, from 1804i to 1809 in¬ 
clusive, 5400 libs, per anniuii. The duty on mace 
imported is "s. 8d. per lib. Mace should be chosen . 
fresh, rough, oleaginous, of a fragrant smell, a bright 
reddish yellow, and th(> sni.aller pieces are esteemed 
the best. Sec Milburn’s Oriental Comniertr, and 
the Axituic Annual Ilcg/xlcr, {o .) 

BANDELLO, a celebrated Italian noveli.st, was 
born at Castelnuovo, in the neighhourhoud of I'or- 
tona, about the year J48(>. In his youth, he studied 
hotli at Home and at Faris; .and his ediiealion being 
completed, he went to reside at Mantua. I'lierc he 
vemained for several years much esteemed by I’irro 
(lonzaga, who entrusted him with the cduealiou of 
his daughter, the celebrated Luere/.ia (Jouzagji. The 
incidents in the lives of literary men, who flourished 
ill Italy during the sixteenth and seventeenth centu¬ 
ries, have a strong similarity to each other. Like 
most of his literary contenijiorariiis, Bandello jias -eil 
from one petty court t<> another, and was frequeiitly 
employed in political mis-ioiis by t!ie ji.itroii wluim 
he served at the time. .\t this period, tlie small 
St ifes of Italy were ilivich'il between the I’l'ciieli and 
Spanish interests.' Bandello had eliiefly altached 
liimself to those princes of Lombardy who faionred 
llie French party; and, in conseipieiiee, when llie 
decisive battle of J’avia put the Snaniards in posses, 
sion of IMilun, where Bundello at that time ri'sidcd, 
his paternal mansion was burned, and iJie properly 
of Ids family coidiseated. He lb d in disguise from 
Milan, and after waiidi'ring t'nmi town to town, lie 
jil.iced himsell'under tlie protection of Cesar Fregoso, 
a Celebrated captain of lli:u age, who h.ul recently 
ipn'tti'd the W’lK'tian for the French service. iih 
this general Bandello resided in Bleilmoiit, till a 
truce was concluded, when he accompiinied his jia- 
Iron to France. After the death of t’esar he I'Oiiti- 
niied to live willi liis widow and faioili at Agen, to 
the Bishopriek of which he was raised liv Francis 1. 
in loot*, and continued 1e reside in tlie \ieinity of 
that town till ids death, woieli happened almut I.',li2, 

During Ids residence in \g<'n. B.nuh llo revised 
and added to his Novels, v Ideh he had w riit»-n in 
Italy during Ids youth, and ■ Inch some ol’ Ids friends 
had rccov’rcd liom tiie liands of the Spacish soldiers, 
who burned Ids lionse at Milan. Ills 7i.■ • were first 
publi.shed at Lucca in 1 o.-l I, -Ho. In the complete 
editions of Bandello, the work is divided i.ito four 


years of 1808, 1801, and 1S05, when tlie Banda 
Islands were in possession of Britain, there were im¬ 
ported of nutmegs 101,091, 117,936, and 35,.351 
libs., w'hich were sold for L. 46,2.38, L. 54,733, and 
L. 23,742. The ciuanlity retained for home con¬ 
sumption amounted on an average to ."9,071 libs, per 
numnn, and the revenue which they yieltled to 
L. 7879. The permanent duty levied on nutmegs in 
this country is 88. 6d. jmr lib.; and the war duty 
Is. 2d., making together -4s. 8d. per lib. 

- Of niacc, the quantity consumed in Britain IkIs 


parts—the 1st, 2d, and 3d parts, containing 59 sto¬ 
ries, and the 4th comprehending 28. The witole 
arc dedicated to Ijipolita SIbrza, Uiough she died be¬ 
fore their publication, because it was at her desire 
that the work was originally undertaken. Besides 
this general dedication, each novel is addressed to 
some Valoroso Signore, or Chiarissiona Signoia, and 
in these introductions, the novelist generally e.splains 
bow he* came to a knowledge of the event he is 
about to relate. Uc usually declares that he heard 
it told in company,—-details tlie conversation by 
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UaudeHo. which it Was introducedi-~>iitt^ {HWleodls to^ report 
if, as far as hw memory «enre$| f» d« oaact words Of 
hib authority. 

Bands ilo is chiefly indebted fhr hia celebrity to 
tliciK. Novels, which belong to a i^bv of composition 
thu enjoyed for luany ccntuius tht utmost populan* 
ty in Italy Iht, tales of the French Trouscuis, hav¬ 
ing passi d into Italv towards the close of tht thir- 
titnth century, were far«t imitated m tht Cmto No’ 
irlfc Antufiei which also contains stones formed ftoip 
tpiboilts m tilt roniintts of chivaliy, the ancient 
(lirunitks of Italy and jests or repartees current by 
oral ti idition Bo t item whobt/ItcnnitJon apptar- 
td shortlj iftci, idt iitified this spttiCb of composition 
with tht histoiy of Italian littrjturt and the pro- 
guss of tilt Italian laiiguagt That etkbrated 
wiitti w IS followtd 1» S-itchtiti, Ser Giovanni, Cen- 
tliio ind I uunitrmis tribe of iiiiitdtoib, of whom 
BindiJlo IS bi ninth tlu btst known, and most cele- 
bntid It hast m this tuuntn His popularity, 

Ii wtiii Ills not bttn «o great in Italy, wlnth 
II 11 pr bilil> bt attiibutcd to the nigligenct 
111(1 in pui tv of Ins styli t dtftct of uhith the 
niitli M linn ill ipptars to hi\t bteii tonscinus is 
lit apt itidiy apolu^i/(, foi Ins dtfcttb in tkt,intt 
ol di ti )ii I j I Ir ai 0 , »? hnic vitendo la 
} / / t dt </«// / «f,t<' ««*« wt lon- 

1 1 / \ i]>ioni, in Ins tulogy oi Biiiddlo, con*- 

less stbit In IS nit iiiutikublt foi that hnniony 
ol |n,ii)i iiid diliglitiul «1/ r/t of CNpitssun, for 
w'lKii Bniutio ind othtis of Ins pitdt^ttssors 
Will SI di tinguivhid but ht idds that nont 
<i the 1 tub in llov«.bst^ uit so iiiltrcsfing for tilt 
d \ilo|>cintnt iiid illustritioii of mnuU lustoricnl 
f ut'. wlnth would Ill \am bi sought foi in the Ins 
tout ol tlu rtiolutioiisof tilt Iti/iun Stitts Soint 
(1 til 1 >\ Is I I, null lo howLi 1 It must bt .id 
mitttd III littk td fill f. iiid it is (tiiious, that ont 
if b i s HUS whull Is pullips tlu most obsCi111 in 
ti w)i It tiiiso It dun iiovi Is should be dt eland, 

1 til uio Imtioii 1 1 bi\t bttn ictattd bvthi ctU- 
bi lit 1 \ \ i„tio t) till Pimttss of M intua and 
Dll III (f I ibiiio Bi'.idts, notw I tlist Hiding tht 
It pi lid S', itiuiis of Bit lit Ho tbit all his stouts 
b III h Mill toundatuiri in tact mil the light whuli bis 
( ul i^ists siipp SI th It they throw on lilt liistoiy of 
tin It lb in l(i|iibbts it tain ot bt dtini d, tliat tht 

itii I lopoiti 11 of tlitin alt ditiitd from tht 
I ibbinsil till 1 rtnth liousinrs and tlu work 
<1 |utitlni^ It dun iioitlists with an alttratioii of 
till n mus n d su lu cJight v in itiunsin tin in'tiiknls 
But wliik Btiiililli bs thus topiid Igigily from 
jiKitdn g tibkis iiontot tl tii woikshast suggistcd 
iiini tootiui.. ji jit mint tuiiousfoi illusti itii g 
thi tm ilogy ofliition and lilt trinsniisbion of (ibu 
li ns iiitidiiit, fiom hi iiovtlistto tlitdramatu poit 
Mmy of till tills of Baiuhllo wcic trai^htiil by 
- lull lirist 111 Ins /// i iiei Iragrtqn^, whtnci lluy 
bund tluir way into Baintti s/Wntc o/ Pltauiu 
mil othir works ot a si nilar divcription which ip- 
] 111 (I III I tij^lund dll mg tlu riign oi Qiiitn 1 iua- 

I Lth In this mannir thiy fuinibiitd the plots if 
mini tl ig dies and comiditu to tin most niuntiuus 

II d iiobl*. iat« of the I ngbsh dramatic poets I hat 
I lit of bh iktspeart s Much Ado about 

roi 11 lAiti I 




B t 


' N 


7 a 


wbMt rclatiM to Ihtt'Sdbat Hl»0> ^ BfWiaiio 

taken, witii little «a»a^oh In the hifcident*, fl'om the ..-iL-. 
twenty-aecond tale of the ftnt pdlft ot Banddlo and! 

Tixe^h Night M borrowed lias thirty-sixth of 
the second part. i)f» Been indebted for 

hiv Plata Ct whidi is, perhaps, the meet agreeable 
and fluiciful of hiS dramas, to the twfpW-first of the 
first part, while Seailmont dnd Ftetcner hare de* 
rived from the same source their comedy of the 
Matd in the MtA* and UiO Trmmfh qf Death, fvhich 
is the t|uid of thejr “ Few Ways In One." The 
thuty-hnh of the second part of Bandello is the 
same story as the plot of Horace Walpole’s Mj/iten- 
ous Mother, and the thirtieth tale or the Queen of 
Navarie. As the works of Bandello and the Queen 
of Navarre were printed nearly at the same period, 

It IS not probable that they copied from each other, 
and It may he presumed, that some ciirreot tradi¬ 
tion fuimvhed both witli the honible incident they 
report Mr Walpole, however, disclaims having had 
any Lnoivledge of the tale of the Queen of NavarrejS^ 
or Banddlo, at the tune lie wrote this drama. Its 
plot, lit sa\8, was suggested by a story he heard 
when lery young, of a lady, who, undci uncommon 
agonies of mmd, had waited oft Archbishop TiHot- 
son, and besought his counsel ift what manner she 
should act under the flifid cucomstances that had oc* 
ciurtd. 


Besides his Tales, Bandello is author of a poem 
III eleven cantos, whif h was his first work, and is now 
iir> EcaiCL, cutitkd, Dillt Lodi, dtUa Sigmta 
I uutsiaGcintt^ , piinttd at Agen, l)i5 in fcvo 
He also wrote a toinpliiiientary poem in three cantos, 
on the biith ot a son of bis patron, Cesar hitgoso. 
Both thesi pioductions ut wilt ten without taste or 
spiiit but It is said tb it me good urses, composed 
bv B mill Ho, on diflilent subjttt', are still preserv¬ 
ed in mumsciipt in tht Iibiaiy of tilt Atademy of 

1 111 III {st) 

BANDINI (4nopio Msaia), a karned Italian, 
was birn it I Ion nee on the 25th fetptember 17*6 
lining bttn kit an orplnn m his inlanty, he was 
suppoittii b\ bis Ul ik fi>'«cpb Bandini, a lawyer of 
sunii note He w is <dn atid among the Ji suits, 
and d ^oovt-n d an t nly passion for the study ot an- 
tiquitiis. 4 dtsnt whith hc also maniksted to dis¬ 
til cUr.li bimsdf fls a poet, was fortiinatdi checked 
by tht ill sutitJ-s d Ins brst attempt, and, from that 
ptiiod be dtvptid bmihtif principally to lUeraiy 
ill tory and ticii u >logu il sc enco Hit cekbrattd 
Di luimt, with whom bt bad the good fortune to 
coiiti let a fntndship is isttd him with his counsils, 
mil tiitum i.^td Inin lO pirstveit in that path, to 
wbidi ill ^ nms M. ms to Inst directed Mm. 

Inthcyiai ITtT Ifandim undertook a journey to 
Manila, in tonpany with the Bi‘hiip ot \olUrra, to 
whom hc atUd ny thi capacity of sttrttary Ih 
was inttodiuiil to the Emptrdr and toik tht tp 
po) tunny ol ikdieiting totliat munirdi his '^je » en 
lUleratuti llunuttia whidi w ii. then pnntn j. at 
llurtnti lilt k How in., ytii lit i tumid by tht 
w iv ol Vtnitt, kudu i Iiiriri ind Bol >t.i i md 
u iitid himself in fiiiiul hip with tin h mud i itn in 
all tlu He titiis Havii g rtsidid sumtniit at Flo¬ 
rence, he itpaircd to llonit, md lutcrtd into orders 
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Bsndini. pasBiitg the whole of bis tkne in the Hbraiy of the 
Vatican i^nd in those of the Cardinals Possionci and 
Corsini, At that t iine, the famous obelisk of Augustus- 
was dog out of the ruins of tlie Camput Martins. 
Banding by the order of Benedict XIV., undertook 
to describe and explain this curious monument; but 
finding that the air of Rome was injurious to his 
health, he returned to Florence. In 1750,-he was 
aeketed by Alexander Msrucelli to take charge of 
the valuable library, whkh his uncle, tlie Abb6 
Francis Marucelli, had left, and which, according to 
the will of the founder, was to be open to the public. 
But he had scarcely entered upon the duties of Hiis 
charge when the proprietor died, after bequeathing 
all his effects to the library, and appointing the Abb6 
Bandini perpetual librarian and his testamentary exe¬ 
cutor. ItYcquircd two years to liquidate' the suc¬ 
cession, and to fonn Uie complete catalogue of this 
vast library, which was at length opened to the pub- 
* lie in the* year 1752. In 175(), he was prefer- 

Ved by the Emperor to a prebend at I'lorcnce, and 
appointed principal librarian to the I.aurentian li¬ 
brary. During forty-four years he continued to dis¬ 
charge tlte duties of tliis situniion, and died in IMOO, 
generolly esteemed and regretted. On itis deathbed 
he founded a public scliuol, and bequeathed the re¬ 
mainder of his fortune to other charitable purposes. 

The first work by which Bandini became known 
08 a man of 16^01*3 was his Dissertatio dc vetrrum 
Sttltationibus, which he wrote at the age of twenty- 
two, and which was inserted by his learned friend 
Lami in the fiftli volume of the works of Meursius, 

^ published in 1745. The most remarkable of his other 
■* works are, ]. Specimen litteralura Florcnthiat seadi 
XV. &c. 2 vols. 8vo. 2. De Obdisco Augusti Cte- 
saris, e Campi Mnrlii nuderibus wiper eruto, 1750, 
fol, 3. Colleclio veterum aliquot Mmumentorum ad 
historiam, jirienpiic litterariam pertinentium. 1752, 
8vo. 4. Elogio dell* nb. Francisco Marucelli Jbnda- 
tore della publica libreria Marucelliana. 1754, 4to. 
5. Vita e letere di Amerigo Vespucci. 17-1-5, 4to. 
C. De vita el .scriptis Joan. Bnpt. Danii Patricii 
Florentini, libri V. adnotaiiombus illustrali ; accidit 
ejusdem lionii litierarium eommercium nunc primum 
in lucem editutn. 1755, fol. 7. Vita di Filippo 
fitrozzi. 1756 , 4tb. 8. F*V« del cardin. Niccolo 
da Praia. Eod, an. 4to. ft. From 17(»5 to 176’(), 
he employed himself in publishing successively the 
, works of some of the minor Greek poets, which he 
enriched with notes and various readings. These 
were Callimachus; the two poems of Nicander on 
poisons and antidotes; the Phenomena of Aratus; 
the poems of Musams; those of Colluthus 'on the 
rape of Helen, and Trjqjhiodorus on the taking of 
Troy; Theognis, Phocylidcs, and the golden versos 
of Pythagoras. The Greek text of these poems was 
carefully collated with the best manuscripts; and 
there were added translations, in Italian verse, by 
Ant. Mur. Saivini. 10. Patalogus codicum mnnu- 
scriplorum Grepcorum, Laiinonm, el ItaUrrum, biblio- 
’ ■ theca Laarentiana. 17.64-78, 8 vols. fol. 11. Bi¬ 
bliotheca Leopoldina ZMurentiana, sire Catalog7/s Ma- 
wtscriptorum, qui Jitssu Petri Leopoldi in Laurentia- 
num translati sunt. 171)1-93, 3 vols. fol. 12. De 
Florentini Juntorum T^ographia, ^us quicensonbus. ^ 


179I» * parts, 8vo. See Biographie Universelle, Banffshire. 
TohuIH. (h.) ► 

■ BANFFSHIRE, a county in tlie north of Scot-Siiuaiion 
land, liaving the Murray Firth on tlie north, Aber- Extent, 
deenshirc on the east and south, and the county of 
Moray on the west, is situate in the 58th degree of 
north latitude, and contains 647 square miles, or, 
without including a small space covered by water, 

412,800 English acres. Along the coast, for about S!irr.ice. 

^ miles, the soil consists chiefly of sand and loam, 
and is in many instances w'ell cultivated ; but, with 
the exception of this tract, BanllBlure is a hilly, and, 
towards the south, a mountainous district, though 
many fertile valleys are interspersed; and tlierc is 
much valuable grazing land, well slieltered with na¬ 
tural wood, on the banks of its streams, and in its 
romantic glens. ITie Spey, one of the most consi- Riven, 
dcrable rivers in Scotland, which flows on its western 
boundary, aud the Deveron on its eastern, to both of 
which a number of rivulets are tributary, j ield a con¬ 
siderable revenue from tlieir salmon-fishings,—the 
former, according to the agricultural survey in 1812, 
upwards ol‘ E. 6()()(), and tllc latter about L. 2000 
yearly. In the lower part of the country, towards Sc.iit. 
the coast, there arc several magnificent buililings, of 
which Duff House, the principal seat of the lainily 
of Fife, Cullen House, the seat of the liarl of Find- 
later and iieafield, and Gordon Castle, the most 
princely uiansion in the north ol' .'^coll.'.iid, are the 
most conspicuous. Around these, and a great mini- l>l.inlali(>n!i. 
her of gentlemen's seats in the interior, the planta¬ 
tions are extensive and ornamental; but the extent 
and the value of the natural woods is inconsiderable. 

Calcareous substances in the form of marble, lime- Miuenilu 
stone, and marl, abound, yet, owing to the want of 
coals, the greater part of the liiiu- used on the lands 
near the coast is brought frtmi .Sunderland, TIio 
other minerals most worthy of notice are freestone, 
granite, slate, briek-clay, to which must bo addt'il 
the rock-crystals and topazes, found on tlie moun¬ 
tain of Cairngorum, and other parts of that elevated 
range which forms the southern and western boun¬ 
daries of Baufishire. In summer 1811, L. 2000 wortli 
of these stones were found; and in some iii.‘!tmiCL's to 
the value of L. 200 in one day. Cudbrnr or ra;;-Cmlbeai. 
moss, thougli certainly a vegetable .substanee, may be 
mentioned along with nii'icruls, from its growing only 
in rocky mountainous situations. Its use in dyeing 
purple, aflcr undergoing u simple ])re]:aratiun, is said 
to have been diw overed bv Mr Gordon, a gentJenian 
-of tlie paiisb of KirkniichacI in this county, before 
the year 1755. In 1808 and 180ft about L. 500 worth 
of it, gathered on the mountains of Banffshire, and 
those adjoining in Aherdeensliirc, was purchased for 
the manufactures of Glasgow. 

Neither -the climate nor the soil of tiiis county, Agricufturiv 
except along the coast, is favourable to extensive 
aratiom; the sub-soil of the higher grounds being in 
general retentive of moisture, and grain very late in 
ripening. Only about a fourth part of its contenta 
is considered to be at all fit for tillage. Almost all 
the crops usually cultivated in Scotland have, how¬ 
ever, gained a firm footing here, though outs occupy 
by far the greatest proportion of the arable surface. 

1b thisr as in the other northern couattes, the chief 
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Ifttdy thq, cotton branches,, eHMoyei a numt^ of BantfsitiiK. 
banas, but both have declined, omt'e. Coarse wodMii 
stuffi are made in private famtiies'foi' home consuntji^ ’ 

tion; and tan-works, breweriea; Vopfe-works, &c. have • 
been established on a small scale. , Itb commerce by CMnmerce. 
sea is equally inconsiderable^ At the porta of Banff, ' 
Macdufr, Portsoy, and Gardenstovrn, a fciy vessels 
carry on a little trade, chieSy coastwise, importing 
coals, iron, timber, and otlicr necessary articles;. 
and exporting salmon and other fish, butter, and a 
little grain. But the cattle driven to the southern 
markets make the principal returns. The suimen-liishing ViU 
fishings have been already noticed, and there are 10 
fisiting villages, whico^ besides yawls, employ from 
50 to 6o boats in the white Jshery,, HerringS; have 
lately appeared on this coast. . ' 

Several remains of antiquity are pointed- out in Antiquities, 
different parts of Banffshire, of whielt the diurChes 
of Mortlach in the mountains, and Oamay On dtc 
shore, are perhaps the most remarkable; exhibiting 
the savage triumphs of our anqrators over the invad¬ 
ing Danes 700 years ago, in their sculls’ built infb 
the solid Wis- Ruins of castles and traces of en¬ 
campments are frequent; but scarcely any of dioso 
circles of stone are to be seen,, which are tupposed 
to belong to a much more remotc age. 

The population, as taken under the acts 1800 and Popubtiuii. 
1811, is given in the table belovv; but it appears timt, 
in some instances, the population of parishes, part 
of which lie in other counties, is included in the re¬ 
turns for tliesc counties. 


Banildiire.dependence of the hudbandman ia bn his live ttock; 
'■^'V^Auid there being comparatively few sheep, the te¬ 
nantry look to Seir cattle as the great fund fbr pay¬ 
ing rents and ail other ebatges. ^ 

Farms are generally so small a||Ct.fcely to deserve 
the name, most of tlm land being parceiled out into 
holdings of less than 30 acres; and the management 
is but too ofren incorrect and unproductive. For 
what improvements have been made in its agricul¬ 
ture, thris district is mud) indebted to one of the 
E.irls of Findlater, a'ho, so early as 1754, not only 
introduced and exhibited on sontc of liis own farms 
the most approved practices then known in Eng¬ 
land, but held out liberal encouragement to his te- 
Vaiiip.i and nants to follow his example. The valued rent is 
Itval Kent. L.79,200 Scots; and in 1811, according to the assess¬ 
ment to the Property Tax, the real gross rent of the 
lands was L. 79.396, Us. 4d., and of the houses 
L.14, 2s. Sterling. The valuation of estates held 
under entail is more than a half of the whole. 
AnclK'iilial- **•‘'*1 buildings, common in some of the horth- 

ii,;{tVoik, ern counties, called Auchenhglrig tisork, from a 
place of that name in Banffshire, have been found a 
cheap, and by no means a bad substitute for stone 
and lime walls in farm offices. About 30 carts of 
stones, round, or rather small, 10 carts of clay or 
mud, to which a certain proportion of sand is added, 
and 21 stone of straw, make a rood of 36 square 
yards. Several houses built of these materials have 
..jtooil upwards of a hundred years. 

MaiiiiiVir. 'J'tu re is scarcely any tiling deserving the name of 
tine.’-. manufactures in tliis county. The linen, and more 
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BANKING. 


Is the Eiin/ilojhtdia will be found some explana¬ 
tion of the nature and origin of banking; and it now 
remains to describe the improvements which have 
been subsequently introduced into this important art 
of money-dealing, and to give some account also ot 
the principal banks, which, in the progress of coin- 
nrerce and of wetilth, have been established in this, 
and in other countries. 

rorpose for ‘‘■’'td' purpose of the dilferent banks which 

whicii wore established throughout Europe during the fif- 
'Biinkh wripteenth and sixteenth centuries, such as the banks of 
orii{i(i:iiiy Venice, Genoa, Amsterdam, Hamburgh, and Nu- 
Miablisli. ^-,8 provide, for the convenience of com¬ 

merce, a currency of a determinate and invariable 
standard. Before this period, the currency of those 
places was lost amid an inundation of the light and 
, debased coins of every adjacent st.ite ; and the busi- 

ness of commercial exchange was in this manner ob-^ 
structed by the want of some certain measure ol 
value. By the cstablislimcnt of banks of (lei>osit, us 
they are generally culled, which paid all demmuls on 
them in money of a known weight and fineness; and 
by ordaining, at the same time, that all payments 
above a certain sum should be made in bank money, 
the greatest possible degree of certainty was given 
to the value of the currency, while, by ndopting the 
incthotl of paying large sums, by means of a simple 
transfer froiif one name to anotlicr in the books of 
the bank, great facility and dispatch were obvi¬ 
ously given to ail casli transactions. Nor were 
those avlvantages conbned to the particular places 
in which banks w'cre established. It was soon found, 
that the same improvement which was so usefnl in 
the domestic transactions of a community could he 
employed with even greater ailvantages in simplify¬ 
ing the cash transactions of distant )>laccs. 'I’he in¬ 
conveniences to which merchants residing in the 
same place must have been exposed in making pay¬ 
ments to each other, previous to the establishment 
of banks, would necessarily consist in the W'ant of 
some fixed and invariable measure of value; in the 
counting, weighing, and useless transportation of 
large sunts from one hand to another; and in the 
frauds and mistakes which would frequently occur in 
■ tliose cumbersome transactions. But in the com¬ 
mercial intercourse of distant places, all those disad¬ 
vantages would be greatly aggravated; there would 
be more scope for frauds and mistakes ; they would 
. be less easily corrected ; and, without some system 
• of money-dealing, the commerce of distant places 
must be limited to mere barter, or to the instant ex¬ 
change of specie lor goods. The progress of wealtii 
and industry is, however, necessarily accompanied by 
the growth of confidence and credit. Upon this new 
principle, commercial dealing is gradually extended; 
and in these circumstances, without the intervention 
of the mtVney-dealor, there must be a continual and 
useless transportation of specie between all commer¬ 
cial towns. 1 No debt can be discharged without a 
remittance )o cash, and each separate transaction « 


will require a separate remittance. To obviate these 
useless payments in detail, the business is naturally 
transferred to a separate class of dealers, by vvhont 
the whole debts and credits of the comntunity, in 
place of being settled individually, are brought tu a 
general balance, and it is only for the dischaigc of 
tliis balance, that it is necessury to remit specie. 
'J'lic arrangements by which this result is produced 
are exceedingly simple and obvious, ami are now be¬ 
come so familiar, that they hardly rtcpiirc to be ex¬ 
plained in detail. 

When, in the progress of wealth a-ul imprownienl, 
certain individuals begin to acquire, from their io- 
creased wealth and their extended trade, the genera! 
confidc-nee of the community, it will naturally occur 
to inferior traders, who have remittances to make to 
other places, that the great mcrchanl. by means of 
his credit and connections, may assist liim in his 
transactions with those distant parts. If the one has 
money to remit, the other may have money to rective. 
and in this manner, hj means of credit and eou- 
lideuci', tlio engagements ot' the different |. u tic s iw.iv 
he duly discharged by a mere liansfer of debt fiom 
one person to another. 'I'lms, we may suppose A. 
the great inerchanf, has money to receive fr.uu the 
same place to which B, the inferior merehant. has 
money to remit, lie receives the money I'rom B, 
giving him, of course, an order on the debtor wliieh 
he has in the same place in which B's creditor re¬ 
sides. 'I'o this pi,ace the order being smt, the debt 
belonging to A is transferred to the eriditorof B, 
And thus, by the mutual transfer of claims, without 
the intervention of specie, this account of debt and 
credit is finally settled. The credit and eonneetions 
of the wealthy merchant, inducing othe rs to lU posit 
raoncy^with him fur the purpose of being remitted to 
their respective creditors, the eash tiaiisaelions of 
the town and neiglibuiiihood gradually cenliv in iiiv 
bands. .'Vll those who have money to remit, or 
money to receive, entrust the trans.ution to his 
management; he receives irieir money, for which he 
gives them his drafts, or their bills, t'or whicli he 
either gives them money, or undertakes to procure 
payment, and, in this maimer, the debts and creilits 
of the different coinmevcial 'own.s, in place of being 
settled O'; formerly in detail, are, by the agency of 
tile money-dealers, brought into one general ac¬ 
count, and reduced at once to n coniinon balance. 
The establishment of such public banks as duise of 
Venice, Genoa, Amsterdam, Hamburgli, Ac., on the 
solid security of large deposits of treasure, by in¬ 
spiring pmieral confidence, would tend to give life 
and activity to this improved system of money-deal¬ 
ing; , The credit of an individual, however n.-spect- 
aUe for wealth, integrity, and prudence, could hard¬ 
ly be supposed in any case to be equal to that of 
those public establishments which w ere the general 
depositaries of all the floating capital of the com- 
tnuni^, of which the management whs committed to 
directoryiubJicly chosen, and bound’' down in tiieir 
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^■wkinj^.Yconduct to cortaingcncralrulcBjfrOitt which they hairo 
•x'^ '^^^0 discretionary power to depart. In tlje two great 
sources of mercantile confidence, therefore, namely, 
the reput<itiou of wealth anil prudent management, 
those institutions could not b«» exceeded. 1'hcy 
were evidently Ixyond llio reach of nil tlie ordinary 
castiaUics of coin.ncrce, and it could only be by 
foi eign invasion, or by some great internal convul¬ 
sion, which would tend to the dissolution of all civil 
order, that their ruin could be accomplished. ‘ TKm/ 
bills and drafts povsi ssing a proportionably extensive 
eii'culatiun, formed a species of currency in univerbal 
credit, tliroughout the great mircantile cunimunity 
of Ilurope, and fiirnislKd a inust convenient instru¬ 
ment lor settling lu the niovt cubv and expcilitinus 
maniur, the cash Iransacti ms between distant parts. 

It li.is In *'11 siiirge-uil, th it those hills of exchange 
and chatts nue the iii.i ntum of the Jews, and such 
lun \u\ |) 1 -ihly hiivt l)>iii the case. Rut the 
jii'l and phila opliii. >1 uinaik of Mr Dugahl Stewart, 
III II'.aid to the in>(.utiou of[riiiiing, may bo gene- 
lally applied to t!ie progress of mankind in all other 
arts and siimces. On tliis subject, be obsenes, 
tb.it to whomsotvi r the credit of this imj.ortant dis- 
coveiy may be due, it is evident, fioiii the slate of 
sciii'y at tli,.t tune lu I'.aiojie. find lioni ihi la- 
pul piogriss (,r nil nioial iinproveuicnt tliat 'Oine 
such pioce's, for tlie spei.lv dissennnatiou of know- 
I ilge, must have heiu di'euvtrei! about this period. 

1 he geuLial eoiulilioii cf tlie world, crcatid, if »C 
inav so express oiirsdvts, an cllectual demand for 
the iliseov,.iy , .mil the iugenuity of uhnikind being 
turned to this object, the necossary means for grati¬ 
fy mg the love of knowledge and inquhy, now fairly 
ew ikiiud, wire speedily devihcd. In like niannir, 
ii ui.iv' he rtm.ukid of hills of exchange, that the 
giadiiiil pi ogress of mankuid in wealth and iinprove- 
ni( lit, f noil,id the growth of inerc.mti 1 e confidence, 
wliieli w is s|ill Carth i stiengthened by the cstablish- 
111 'll of pulilii haiik^ of undoubted credit; and that, 
by whoinsoivii billsof exelunge werelirsit used,some 
• .such onenliou was the necei'Sary result of that in- 
cieasid conlideiict and credit, which the progress of 
wialth and mdustiy was rapidly difTitsing over all 
lliiropc. 

In general, the public banks c$t,ibUshcd[ through¬ 
out lluiope were I’ound to answer all the purposes 


% the general circolatioft «f tlie bills of Utpse 
public banks, the use of specie was in a great 
sure superseded as a medium of exchange between 
distant parts; and it was obvious, tiiat, by following 
out the same principle in the domestic circuiutioii of 
a country, pajper might, in like manner, bo substi¬ 
tuted for specie in its internal commerce. When a 
debt against persons of undoubted ability to pay is 
unce constituted by a written document, die debt 
may, by means of this document, be made over to It* 
quulafe the claims of a third party, and in this way, 
a cumbersome species of paper currency may be em¬ 
ployed in the great transactions of trade. By im* 
proving the form of this instrument, however, by cir¬ 
culating bills for small sums, and by making^ them 
payable on demand, a public bank, m good credit, 
will supply the community with a paper curretjicy so 
cunveiueiit as to ausvier all the purposes of specie. 

In the course of the last century, public bunks for EstabUdi- 
the ciiculatiun of paper in lieu of specie have been nii'ntof'llte 
istablislied in most of the gix-at cities of Europe. Of 
these, the most important, whether we consider its 
gieat ivcalth, or the vast extent of its traiiB^actions, is * 

t he Rank of England. Of the nature and origin of 
this esUiblishmeut, an account will be found in tb$ < 

J'ui^ilop/rdi.i; and, in this supplementary work, we 
•hall proceed, briefly, to notice Some of its more re- • 
cent transactions, and also to describe generally the 
effects pioduced by so puwi'rful an engine ou the 
cuculation and commerce of the country. 

The Rank of England, when it was first incorporat- Tnnuac- 
cd, assisted Guverninent witii a loan of E. 1,300,000, tioat wHh 
and It has sub'-ecjiioiitly been in the practice of acepm- •*“' Govtrn- 
modatiiig tlie public, from time to time, with Joans to a'“**"*' 
considerable ainoiiiit. In 17 iii, those advances, wldch 
fonu its undivided capital, amounted to L. 11,6’8d.800, 
for w Inch interest is paid by Government at the rate of e 

3 per c/'/it .; and its divided capital had been, at the 
s.mie time, raised, by different calls and subscrip¬ 
tions, to L. 10,780,000. The state of these two sums 
continued nearly the same till the year 1800, when 
the Rank, in consideration of the renewal for twenty- 
one yeans of its charter, which expired in 1813, ad¬ 
vanced to Government a farther sum of L. 3,000,000. 

Without lutcrest, for six years. This sura became 
payable in the year 1806, at which period, it was 
agreed, after some discussion, ■ that the loan should 


of lilt 11 - mxiitiition. As their credit was beyond . be continued to Government during the war at an in- 
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all (|UL'.rIon, they afiordod a -olid foundation for 
coriimi 1 t'i il conhdt'iicc, and then aflairs being ma- 
n.igi-d u itii pi udcnce, they increased in impectabi- 
lity and cridit, supplying the home merenont with 
a s-afe and coiivtnu nt instrument of excJiange, and 
enabling the foieign meicliaiitto receive remittaiues 
from abroad, or to make his payments more cheaply, 
safely, unit expeditiously than before. In addition 
to those already mentioned, other banks were esta¬ 
blished in different parts of Europe, and upon the 
same model. But, lii some cases, owing to a devia¬ 
tion from their origln.il iiilcs, anti to an imprudent 
extension of their concerns, from a desiro of inordi- 
n.ite g.iiiis, they wire occasionally in want of s{H'cie, 
and hung unable to pay on demand, they fell from 
that high degree of credit, which is essential to the 
usefulness and prosperity of such institutions. 


terest of 3 per cent. In tlie follawing year, in con¬ 
sequence or the great pmfits arising from the vast 
and increasing amount of the public money deposit¬ 
ed in the Rank, the Cliancellor of the Exchequet 
claimed for the public some compensation, either by 
an annual payment of moqey, or by a l^n without 
interest. In the year 1797, the deposits of cash in 
the Bank, wlicthcr belonging to the public or to in¬ 
dividuals, amounted altogether to L.5,130,140. 'i'hc 
Government balances alone had increased, in ihe 
year 1807, to the enormous amount of between 
L. 11,000.000 and L. 13,000,000; and, in considi ra¬ 
tion of the protit accruing to the Rank from the use 
of this money, its directors agreed to lend I.. 3,000,000 
to Government without interest, until six months af¬ 
ter the conclusion of a definitive treaty of peace. 
This loan, together with tliu former lo&n of 



Binkijjt. a Parliamenterjr CommH^i tijajgpeaipedthat, besides* “’ 
a (Ihridend apeneraHy of from fij to 7 per 
cmt,. It hadaccuniuurted '& tU^d of undivided prodts 
amounting to L. S,800,0^. ’ Sijjce the yeai' 1797 , 
its itdaira have been oven in a moVe dphriahing con¬ 
dition than at any former period.^ Its ^rculation has 
been increased from L. 11 , 000,000 to L. 27 , 000 , 000 ; 
its transactions have been extended, and its profits 
have been augmented in proportion; while»the law 
releasing it from the obligation of paying in specif, 
by rendering it unnecessary to keep in reserve io 
largo a stock of cash, has tended greatly to increase 
its command of active and productive capital. It 
has been already stated that the Bank, besides trans¬ 
acting the ordinary business of discounting mer¬ 
cantile bills, is also employed as a great engine 
of State,—receiving and paying the interest due to 
the public creditors,—circulating exchequer bills,— 
iiccuinmoduting Cloveriimcntvrith immediate advances 
on file credit of distant funds, and assisting generally 
in all the great operuliuns of finance. In its capa¬ 
city of public banker to the State, the Bank has an 
allowance for the management of tlic national tiebt; 
it has an allowance of L. 800 per .million on the 
whole amount of every loan of which it receives the 
payment; upon eveij- lottery contract, it is allowed 
L. JOOO; and, lastly, it has the use of all the public 
money committed to its charge, besides several other 
allowances of less importance. The sum paid for 
the management of the public debt has varied ac¬ 
cording to circumstances. In the year 1726, under 
the economical aduiinistration of Sir itobert VV'al- 
polc, L. S60 per million was paid to the iJank on 
this account; the allowance was afterwards increased 
to L. .^62, I Os. per million. But, in the year J78t>, 
when the public debt amounted to fi. 2 gl',<» 00 , 000 , it 
was reduced to L. 1.50 /wr million, at which rate it 
(•oiilituied till the year I 8 O 7 , when, in consequence 
of the vast iiierea-sc of the public debts, it was still 
fiirrlicr retluced to L. ,'J-tO per million, on the first 
L. (i00,()00,000 of <lobt, arm to L. 300 per million on 
the excess beyond L. 1)00,000,000; at which rate it 
.'-till continues. 

K.i,im'‘s In the course of the two last w'ars, the hnsi- 
transacted by the Government at the Bank 
has increased far Ixyond its former extent. 'J'he 
dcbt.s ol‘ the country, on the management of which 
the Bank receives a coiiimi.«.sion, have risen from 
L.‘2,’t,000,000 to about L.8.‘}0,000,000. In the year 
1702, the Slim paid to the Bank for the management 
ol‘ the j)uhlic debt, and for receiving the contributions 
on loans and lotteries, amounted to L.9d>fi03; while, 
fertile year ending 5th April 181.5, the sum paid 
for the same .service .-mioimled to L. 081,.56’8, being 
an increase of L. 18I,7fi5. During the same period, 
the public deposits of cash at the Bank, in conse¬ 
quence of the increased itecuniary transactions of 




t.irdovi'iii' 

.'mill. 
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have in a BaHkioi. 

p^pp<»rt^ In the year 17jB^, ftese deposits codltf'*^*V'*^ 
n^ltftvictuhbunted to L.4,(i^^0. Since that tlin«! 
they have been, rapidly increasing;, and from the ' 
year ISOfi, the average amount may be stated at be¬ 
tween L. 11,000,000 and L; 1 S>000,000,. on which the . 

Bank have been reedving interest at the rate oi' 5 per 
cent. As a campensation for tlie use of this money, 
the Bank, as has been already stated, lent to Govern¬ 
ment h- 3 , 000 , 060 , at an interest of 3 per cent., and 
aftetwaitds ah additional L.3,000,000 without interest. 

The gain of the public on Uicse transactions being 
deducted from the annual interelst on L, 11,000,000 
of the public money, the profit of the Bank on this 
brancli of its business will be found to have amount¬ 
ed, since the year 1801), to nearly L. 38^,000 per an- 
»j«m. From all these different causes, therefore, vycaitii ac- 
from the increased circulation of iti^otes, and from cumnlsted 
the vast accumulation of public bum'iiess, tli« pro- >>.v Uie 
fits of the Bank appear to have been prodigiously 
augmented in tiic course of the late war, so that its 
average dividend, including the iomwiVomtime to time 
added to it, will be found to amount, from Uie year 
1 797, to nearly 10 per cent.; and it is calculated be¬ 
sides, on data which admit of no considerable er¬ 
ror, that the sum of undivided profit must, in the 
meantime, have increased to the enormous amount of 
L. 13,000,000. * Out of this fund the Bank has ad¬ 
vanced to Government, for the year 1816, a loan of 
L, 6 , 000,000 ; and at a court of proprietors, held in 
May 1816 , it was resolved to make an addition to 
the capital of the Bank of L. S, 910 , 600 , tiie effect 
of which is to raise the capital of each proprietor of 
L. 100 of stock, producing at present L. 10 per an¬ 
num, to L. 125, and to increase his income propor¬ 
tionally, /. e. to L. 13, 10 s. per annum. The great 4 dniDtageB 
profit realized by the Bank since the suspension of resuliing 
its cash payments, has produced a corresponding rise **** *“• 
in the value of its stocL Throughout the year 1797, *" 

the average price of Bank stock was about L. 125 Specie. 
per cent. Since this period it has been gradually 
improving in value, and its market price now amounts 
to about L .262 per cent. The original capital of the 
Bank liiu thus acquired, since the year 1797 , when 
the act passed releasing it from its obligation of pay¬ 
ing in specie, aa additional value equal to nearly 
L. 16 , 000 , 000 ; which, added to the estimated increase 
in the sum of its undivided profit, amounting, ac¬ 
cording to Mr Ricardo's calculation, to L. 9,599,359, 
m.akes a sum of L. 25,599,35,9, the actual improved 
value of the Bank capital during the lust nineteen 
years: 

One great inducement to establish a bank for the 
circulation of paper in place of specie i.s, ^lat it pro¬ 
vides- a cheap instrument of excliange in place of a 
more expensive one, and from the obvious advantage 
of such an operation, both to the individual and to 


• Thi.s view of the affairs of the Bank, since the year 1797, i» founded on the statements contained in the 
work of Mr Ricardo, lie seems to have made his calculations on grounds sufficiently certain, and lii.s ca¬ 
pacity for diligent research leaves little room to question his accuracy. The amount of the surplus capital 
accumulated by the Hank in 1797. which is the foundation of all the subsequent conclusions, is oscertuincd 
from the account of its afiairs laid before Parliament, at the time of the suspension of cu.sh payments tft 
1 797 . See Ricardo's Praposah for a Secure and Economical Currency, Appendix, No. V. p, 103. 



BanicinK. the commtintty, paper, after it U <mce introduced, 
is gradually found to limit, and at last entirely to 
supersede, the use of specie in the cireulution of a 
country. ,SucIi luw been the progress of paper in 
the cuntcncy of Britain. Specie is now cnl irely ex¬ 
cluded from circulation: ail that portion of our 
Currency which formerly consistctl of the precious 
metals luis either been exported, or is stored up by 
the bankers, by whom it is k<;pt in reserve, to an¬ 
swer occasional dennuids. The establishment of one 
great bank in the Ciipitul of the country would faci¬ 
litate the introduction into otlier parts of similar 
cstahlishnieiits, on a smaller scale, yuch a bank is 
naturally a general reservoir of .specie for the whole 
kingdom. Its transactions are of so much greater 
an extent than those of any otlier establii-hment of 
the same kind, that all the sfieeiu which it could 
eolleet at liomeawould be insufficient to supply its 
W'ants. When its coffers' are exiiausteii, therefore, 
they must be replenislied from abroad. Buliion must 
be pureluised in the great market of the civilized 
world, and the supply thus imported is gradually 
distributed, in the general course of circulation and 
commerce, among tlie lesser banks. The wants of 
those smaller establishments can always be supplied, 
to any evteiit, from the store of specie collected in 
the gre.at bank; for they have only to convert a 
certain portion of tlieir property into its promis¬ 
sory-notes, in order to procure the supply neeessury 
to replenish their exhausted eolfet's. 

Country 8 iiiee the establi.-'liment of the Bank of England, 
Bsnksin 'banks on a smaller scale have accordingly been be- 
iiuiii. almost all the provincial towns oi' Great Bri¬ 

tain. They .seem to have ineri-ased with great rapi¬ 
dity in the course of that short interval of pro.speriiy 
and peace which followed the Amerie.in war. Du¬ 
ring this peiiod, all the great hr.'iiiclo s ol’ national 
industry were extremely Hourisliiiig—the eapilal of 
the country was daily augmenting—tlie priueiple of 
tnereaiUile eoufulence, the natiual i lleef of .suih a 
state of things, was in full vigour,—and .siiirited indi¬ 
viduals, in every (piartiT, taking advauiage of tliesc 
favour.able eireumsianees. proceeded to e.itnbiish 
banks ; and having tlius erented a eurrenty on the 
foundation of credit, the precious metals were no 
longer re<]uired to carry on the circulation of the 
country. .According to an estiiiuitc made by Mr 
Thoniton,'* which is rather niodi-rate than ollierwisc, 
the nuiiil)cr of country banks in Great Britain a- 
mouiiicd, ill the year i7!l7> to In they 

had increased to .'llil), and, in 1800, to 38(i. About 
this period, they a[>|iear to have increasetl rapidly, 
for we find (he niunhir of-liceiices granted in 1809 , 
for the i-ssue of piomissory-notes in Great Britniii, 
to have atiionntcd lo T.S.'i. In 181t!, they amounted 
^ to 878; uiul.in J.si tand l81.l>,toabout tOOO. Ofthese, 

there are in I.otu.on, besides the Bank of England, 

' about 70 private bmiking-bouses, and the remaining 

,980 are dispersed Iliroiighnui tho kingdom. To the 
management of these various money-dealers, the 
whole cireulution of the country ks cniiiniilted. Their 
business consists in settli|'.g the cash transactions of . 
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distant places, add in issuing their not^, for the ac- / 

commodatiou of trade, by discounting mercantUe.y***''''^ ' 
bills; tmd the arrangements which they adopt tor -• 

this purpose are eminently calculated to promote the 
dispatch of business, and the economy of cosh. 

We have already, in part, explained in what man-Sj stein «f 
ncr the establishment of accredited banks tends to bankuig in 
simplify the cash transactions of distant parts, and 
is obviums that a community abounding in bankers 
of established character and credit, whose promLs- 
sory-notes and bills of exchange circulate, to the ex¬ 
clusion of specie, must jiossess ample means for car¬ 
rying into effect albllic refinements of money-deal¬ 
ing. In Great Britain, accordingly, the general 
progress of tiade and nianufaetiirts—the known 
wealth of banking establishments—tin security de¬ 
rived from the long coiUinuanei of doniestie pe.xee— 
the high state of conimercial conlidenee—tlie facili¬ 
ties of eonimunieatinn, joint'd to other luKantages 
petuliar to .'•uch an ndvuiieed state of Mieiefy, bavi 
lirnuglit llie>}t.(tm lo jjei'feetioii. By nie.iiis tif bilh; 
of exehaiige, elrciilated among llie dillennt bankers, 
reiiiittiinee!. lire made lo ihe most distant pints with 
tlie most pi rfect security', and at an ineiinsiderkble 
expe-nee. The respeetive debts and eretlits (>f tin- 
great eoniinereial towns, in pliu;e of being .'•ettled in 
(li tail, or by reiniftinices in speeie. Hie. by the agen¬ 
cy of the moiuy-dealers, collected into one gi iier-i! 

'icoomit, which is brought to n eoininon biilimee, and 
in tiii.5 way ill'’ aiosl e\ten-ive triuisiieliou'may be 
sellletl with ii (‘oinpiiralively slimll (pmiitity of -pei :e. 

If we suppose, for e.\'iun[!le, oni' of the two tiading 
towns of Glisgow and M.meliestei to expoit, to the 
other, gontU li> the amount of L.ti.000,000 iiinimiliy, 
and to rtceive a leturn to the value of L.l.f/o 0 , 0 oo, 
those triiin-iietinue hi ing, iliroiigh (be uu'diiiiii ol’tlie 
bankers, brought into one geiu ral aeeount, there I'e- 
maii's only an imilisehiirged baiaiiee ol L. Itio.ooo. 

But Ihe tendeiiey of the .s\.--ieni being to iiiiiki' the 
wlioh eoni]dieateil traiisiictions iir'iui e.xtensive eoim- 
trv eentre in one eomnion aeeoiirit, it may not be 
necissary, even for this biiKinee of I. 100 000 , to 
send 11 ri.mittanee ol specie, siehig that it may be 
trinisferieil. hva draft on ‘■nine iliiiii p.aee, to a more 
geiiiTiil fund ol'dibl iiinl eiee'it, wlure it niiiy be fi¬ 
nally met and li(|iiidiileii by oj'j'osite biiltiiieis to the 
.Slime tmiDurit. Thus, we iniiy suppose the bidiuiee of 
L.KKI.OOO. due fnmi IManciiesti r lo Gla.sgow, lo be 
diseli-irged by a draft on I.oiiiiou. In this ease. I.on- 
don eoiiies in the place of Glasgow, iis the ciediior , 

of Manclie.ster. the transacthin being substat ti. lly to 
transfet the debt to Vbi; geneiid cash account of 
tho.se two ]))aces. But Manchester in I'l.aseipienee 
of a lavotirahle biiluncc of trade, mav be the enilitor 
ot Ollier towns, us well as the debtor; and I inidon 
being credited with the money to be reeeiinl, ns it 
was formerly eliarged with the money to be paid, 
all these insulated trarisaetions are bi ought into one 
general account, on which the balance is strnek, and 
it is only for this last and final b: l.ance th.at cash 
must be providi d. In this liighly aniiieiul und cu¬ 
rious system, the wealthy and j.opiilous towns natu- 
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''•^.Bsiiktnpjl^ally df'hw, as to a coniwon centre, all the cash tra||$> ' 
of the neighbourhood; the insulated baiftn* 
CCS, arising on the coininoree of the surrounding 
country, arc formed into new accounts by the money- 
dealers of these towns, who, by ft s..nple transfer of 
debt and credit in their hooks, bring tnein to a ge¬ 
neral Italancc. This balance they ullei-wards curry to 
8 still more general account; and thus, at length, all 
the scattered debts of the country arc cohected into 
one common account by the bankers <if the metro¬ 
polis, which is then brought to a final balance. The 
inetroi>olis, the centre Of intercourse and trade, is 
the centre, also, of this vast s}stem of moncy-tlotil- 
ing. Here, as to a point, all the cash triinsactioiu 
of the country naturally converge, and here the ac¬ 
count is finally closed hy payments in cash. 

In this manner, all the money-dealing of this coun¬ 
try, which caniio^ be transacted without remitting 
specie, is transferred to London. The payments of 
London, originating in its own extended eoimneree, 
•and in its great wealth and population, are.of tlieiu- 
solves iinnien$(‘. These arc still further increased by 
the payineot of the interest on the national debt, 
which is issued every iiuarter from the Bank ol'Lng- 
* land ; and London having also, in the course of the 
late uar.s, grown uj) to be in some tlegree the com¬ 
mercial metrojiolis, both of America and of Lurope, 
it has been found convenient to transfer the payment 
of foreign bills to it from all parts. In eonsequenee 
of these extended traiisrictions, I^ondon has its debtors 
and creditors in ev(>ry <juarter of the kingdom. 
It is the general centre of all money-dealing, and 
there being, on this account, a greater demand in the 
country for money in London, than there is in Lon¬ 
don for money in the country, bills on London uro 
invariably sold in the money market of the eoimtry 
for a premium. The currency of every other bank is 
limited in its circulation within particular districts, 
and cannot, therefore, ho employed in transacting the 
payments of di.stai.t places. But money in London 
is a eommodity in universal request, and bilks for its 
payment constitute a medium of exchange common 
to till! whole i-ountry. 

All the various money-dealers who arc dispersid 
throughout the kingdom, recpiirc to be provided with 
.a stock of this common currency in order to carry- 
on their business, and, for this purpose, they find it 
necessary to establish a credit on the metritpolis, on 
which, for a suitable premium, drafts may be obtained 
from them at all times. By thus transferring the pay¬ 
ments of the eoimtry, to be settled in one general ae- 
euuiuiii the metropolis, both the expcncennd trouble 
of making remittances between distant places has been 
greatly diminished. It would be interesting if wo 
could collect any exact account of the progressive 
diminution which took place, in.consequeneo of this 
improved system of hawking, in the expence of ma¬ 
naging tho ca^ transactions of the country, But 
unfortunutely (hose instructive facts which illustrate 
the progress pnd internal structure of aociety, though 
of lUr more real importance than the accounts of wars 
and battles, seldom attract the same attention. On 
this aecount, all traces of thoro are frequently lost 
bel'oro their importunce is discovered, and the future 
inquirer finds Jiimsclf reduced cither to glean from 
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01^ tradition, or from the passing and imperfact Vc« Baiiliiiig. 
cords of the diiy, tlio scanty matcriuls of domestic 
History. From some inquiries on this subject, made by 
a Committee of the House of Commons in 1780, wq 
find, according to the evidence of several of the col¬ 
lectors, that, before this period, the mode of remitting 
the public revenue to tho treasury was both irn-gu- 
lar, cumbersome, and expensive. In Scotland there 
was no certain or regular channel of remitting to tlm 
metropolis, and the remittances were not only very 
uneei'tain as to tfie time, but the collectors, not being 
always uhie to procure bills, were frequently under 
tlie necessity of remitting to the Ueceiver-General tJic 
actual money which they' had collected. In diller- 
ent parts of Kngland the same dillicuilies had, at a 
former period, been experienced m tlie remitting of 
the public revenue. I'roin about the year 17 It), it 
appear-s, that a premium had been paid to those who 
undertook the charge of iviiiiitmg the money, of 
from ‘JO,, to ijs. {i<S. jx r a-nl. Tliis premium, as the 
country advaiicid in wealth and industry, was gra¬ 
dually dimiiiLlied, and about the year 1778, it vras 
entirely done away, the dates of the bills drawn on 
Loudon being also at the same time shortened. In 
17(it, the collector of the Wales district paid 7s. /><’> 
lent, for bills on London, and in I77t, a premium of 
iis. tid.ywT (•(’«/, was paid by the collector of Dorset¬ 
shire, tor bills payable on London at todays date. 

Even so late us the year J7S0, though the eollectors 
found no dilliciiity in the remitting of the public re¬ 
venue, it was elnefly from mereh.ints ami iiiaiiufae- 
turiTs that they proeured bills im the metropolis. 

Only a small part of their remittances were made 
through the medium of the eoimtry hanks, and m 
nil ea.ses .seeurity was reqiiireil for the whole sum re- 
mitled, Since the general estahlisiimeut of bankis, 
and tlie consequent iuercase of comiuereial eonli- 
ileneo, the largest sums are now remitted from the 
remotest parts with the most perfect regularity, amt 
without cither premium or security; tho only .advan¬ 
tage derived hy the hanker from the transaction, be¬ 
ing tltc use of tho money for a certain number of 
days, varying in piopoitioii to the distance from 
Loudon. 

All those complicated payments of the country', Mmto of 
whiel) are transferred to London, are finally scUiedd'" 
by the London bankers, with specie or witli iiotcs 
the Bunk of England, it being tliu practice to use g 

no otlier currency in the payments of the metropolis; in Loiuton, 
and in managing those extensive nnmey-deulings, they 
still act upon the principle ol‘collecting the insulated 
trunsai tions ol’individuals into pne common account, 
ami tliis aecount is brought to a general bahmcc. For 
this purpose a clerk, it appears, is diqjatclieil fnim 
each banker, at an appointid hour in the uilernoou, 
and a meeting of the whole having taken place m a 
room provided for the purpose, each clerk exchaugi s 
tlic drafis on other bankers, received at Ins own 
house, for tlie dratts on his ow n house, reeeivt il at the 
houses pf other bankers. The balances of the seve-- 
ral bankers being then transferred from one to ano¬ 
ther, in a maniuT which it is unm ces.sary to explain 
in detail, the several accounts are finally wound up by 
each clerk into one buiance, and it is only fur tins 
single balance that rat h banker has to provide specif 
k 
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' or notes. By this contrivance, so great a saving of 
cash is effected, that though tlie daiiy transactions of 
those bankers aru calculated to amount to nearly 
L. 5,000,000, about L. 220,000 of bank>uotcs is ge¬ 
nerally fouiul sutticient for the discharge of the seve¬ 
ral balances due at the settlement of the account. 
Other devices are also put in practice by these active 
and ingenious iiioney-dcalers, for economising the 
' use of cash. Many bankers arc allowed to have a 
general cash-account with the Hank of England, in 
which, if they are careful to keep a supply of good 
hills, they may always procure w hatt;ver cash they re¬ 
quire on a day’s notii'c. For the same purpose also 
of preventing any waste of tlie circulating medium, 
accredited brokers are in the habit of hourly walking 
Lombard Street, and of borrowing the suf>erttuous 
cash of one broker and lending it to anotlier, for n 
day, ii week, or any longer period, to be repaid w'hen 
called for; and so nicely is tlte scale adjusted by 
those various devices, that the most opulent houses 
arc frequently accommodated with a supply of cash 
l>ef»)rc three o’clock, to be repaid by a dralt at the 
general balance of accounts, wliich takes place in 
the afternoon. * 

The recent policy of the Hank of England has 
also tended greatly to favour those economical cori- 
trivaiiei's of tlie inferior hankers. The daily demand 
made upon them h}' the Hank for the amount of hills 
accepted and payalile at llieir several houses, is of 
course coiisider.ihlc, and was formerly made at an 
early hour, before the notes were issued for bills dis¬ 
counted on the same day, and witlioiit any previous 
notice to tlie hankers of the demands for which they 
might be liable, and of tvhich they had no means of 
iudging. I'or some time past the Hunk has adopted 
a difterent practice, having notified the amount of the 
demand at an earlier hour, and taken paynu nt at four 
in the afternoon, receiving tor jiart of the suin such 
drafts or bills as the bankers may happen to liold in 
place of bank-notes. 

In consequence of all those contrivances, the cir¬ 
culation of London is curried on wiili the smallest 
possilde quantity of ciirroncy which is consistent 
with the regularity of its payments; and aii}' sudden 
reduction, therefore, in the amount of its circulating 
cash, woiikl ultimately lead to a state of general in¬ 
solvency and suspension of confidence. Hills and 
drafts from all quarters of the country being also 
made pa3 able in London, and acceiited liy the difl’er- 
ent bankers, and a lailure in any one of those pay¬ 
ments being dci tncd an act of insolvency, it is evi¬ 
dent that any general derangement of credit in Lon¬ 
don must spread fur and wide throughout the king¬ 
dom. The punctuality of the London payments is 
necessary to sustain and regulate the whole paper 
credit of the country; and these payments being 
made exclusively in Hank of England notes, the cir¬ 
culation of those notes cannot, in any cose, be mate¬ 
rially reduced with safety to the cumiuunity. Prior 
to the restriction act, tliere was no risk of any un- 
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d^'increase in the circulation of bank-notes, as th^ 
excefs would have been immediately returned in^>^*- 
change for specie. Hut the Bank, being now released 
from its obligation to pay in specie, and being thus 
closed against any return of its superfluous notes, its 
circulation may be increased at the discretion of its 
directors; and, in these very peculiar circumstances, 
it is the opinion of Mr Thornton, f that the true 
policy of the Bank is generally to allow its circu¬ 
lation to vibrate within certain limits; to resort, 
when the temptation to borrow in the way of dis¬ 
counts is too strong, to some eilectual principle of 
restriction, but in no case materially to reduce the . 
sum in circulation; to afford a slow and cautious ex¬ 
tension of it, as the general trade of the kingdom is 
enlarged; and to allow of a tcmporaiy increase, even 
beyond its usual limits, in a season of extraordinary 
difficulty or alarm. 

It is justly observed by Dr Smith', after he has ex- nivaiUaii- 
plained all the advantages of banking, that the com- ■agi’s mci- 
niercc and industry of a country cannot be so secure “ 
when managed with paper money, as when managed 
with a currency of gold and silver. “ The gold and 
silver money which circulates in any country,” lie 
observes, “ may very properly he compared to a 
highway, which, while it circulates and carries to 
market all the grass and corn of the country, pro¬ 
duces ilsclf not a single pile of eitlicr. Tlie judi¬ 
cious operations of hanking, by jiroviding, if I 
may be allowed so violent a iiieta|)lior, a sort of 
waggon-way through the air, enable the country 
to convert, as it were, a great part of its high¬ 
ways into good pastures and coni-liidds, and there¬ 
by to increase very considerably the annual jiro- 
ducc of its land and labour. The eomnierce and in¬ 
dustry of the country, however, it must he ucknow- 
ledgi'd, though they may bo somewhat augnitmted, 
cannot be altogether so secure, when they are thus, 
as it were, suspended on the Da'dalian wings of paper 
money, asw hen they travel ahoul upon the solid ground 
of gold and silver. Over and above the accidents to 
wl’.ich they are exposed from the unskilfiiliiess of the 
conductors of this paper money, they are liable to 
several others, from which no prudence or skill of 
these contluctors can guard them.” (fl'callh <>/'Na^ 
iionx. Huohanan’s edit. Vol. J. p. 508.) 

'I’hc necessary eftect of every system of paper cur¬ 
rency IS, to encourage the prineijile of coiiiniercial 
credit.. This is, indeed, the foundation on wliich it 
is rai.'i d. and the more w idely the circulation of pa¬ 
per is extended, the more closely will the mercantile 
community he knit together by the .irtificial ti(>s of 
confidence and credit. Wherever there i.s trade, 
there must no doubt be credit. But w.'icrc banks 
are generally established for the purpose of circulut- 
iiig paper money, credit must be augmented tenfold, 
seeing that, in such circumstances, no one can re¬ 
ceive a payment witliout becoming a creditor. It is 
an evil, tlierefore, inseparable from any system under 
which a currency of the precious metals is supersed- 


* Bonsanquet’s Observations on the Report of the Bullion Commitlee. 

I Inquiry into the Nature and Meets of the Rape* Credit of Great Britain, p. 295. 
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cd by one purely eonventionaI» that while a useless 
kjyyunce is thereby saved td the. community, and 
wliile its capital also actjuires an increased degree of 
activity, the trading part of society are brought into 
such a state of general dependence, that every man 
may be said, in some degree, to rest upon his neigh* 
hour, and the whole to rest upon the principle of confi¬ 
dence in each other. The banker’s notes obtain agene- 
ral circulation; no demand is made upon him for their 
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cie gradually centre in the metropolis, Uie banker! 
geiterall^ disposing of the property which they hold in 
the public funds and other Government securities, and 
demanding from the 13ank of England specie for 
whatever (|uantity of its notes they cun collect. The 
Directors of the Bunk, ustouished by tliis alarming 
drain of their cash, naturally contract the circulation 
of their paper. But the transaction's of tlie metro¬ 
polis having been hitherto managed with the most 



pavment in cash, because tlic public believe that ho exact frugdity, both of notes and specie, this sudden 
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hits property to pay them. The banker,ln like manner, 
discounts the merchant’s bills, from an opinion of liis 
solvency, and the merchant, in giving credit, is guid¬ 
ed by the .same rule. Confidence, in short, is the 
charm which holds the whole together, and wliile this 
princi|>le prevails, no evil will result from this com¬ 
plicated system of credit. Bank-notes will circulate 
freely—there will be no great demand for specie— 
and the merchant will always be enabled to convert 
his bills into cash. In these circumstances, every 
expedient will bo adopted to spare the use both of 
notes and of specie. The merchant will naturally 
be anxious to reduce as low as possible the stock of 
cash whieli he reserves for occasional demands; in 
many cases he will trust to accident for providing 
funds, such as to the sale of’ Ins good.s, or to his cre¬ 
dit with Ids hanker; while the bunker, who provides 
a cheap instrument of exchange in place of a mure 
expensive one, and whose profit consists in lending it 
on tlie same terms, has, in like m:mner, a strong 
inducement to increase the circulation of his paper, 
and, trusting to hLs credit, to diminish the specie re¬ 
served for its payment. While the 83-st,eni is in this 
uiunner strained to its ulniOot pitch, the merchants ma¬ 
naging the eummeree of tlie enuniry with the smallest 
possible t|iiaiitity of papiT, and the hankers circulating 
the paper with the smallest possilile quantity of spocie, 
let us suppose, that from wimtuver cause, either from 
the alarms of war, or from a succession of bank¬ 
ruptcies, the principle of mercantile conlidence be¬ 
gins to fail. In this ease, the former ties by whicli 
mercliantb were coiinei tcd with each other are now 
broken ; the usual eliannels of circulation, by which a 
small quantity of cosh rapidly passing from one 
hand to another, served for transacting the payments 
of the community, are interrupted, and the money in 
circulation is, in consequence, found insufficient for the 
punctuality of mercantile payments, 'fhe supply of 
currency, however, in place of ireing increased, is 
still further diminished; the bankers, from the fears 
natural to their .situation, limiting the circulation of 
their notes, and refusing to accommodate the mer¬ 
chant, as before, by discounting his bills; and the 
public, in their turn, discrediting the paper of the 
banks. This general failure of confidence immediate¬ 
ly [iroduccs alarming bankruptcies, many merchants 
stopping payments, not from a want of property, 
but from a want of cash ; a run commences on the 
banks for specie, many nfwhom are, in consequence, 
obliged to suspend Uie>r cosh payments. The Bank 
of England being the great repository of gold in this 
country, the demands of the country banks for spe- 


diminutionofitscircuiatingcash must leavetliemoney- 
dcaiers unprovided with funds necessary for their im¬ 
mense payments, and must tiiusdcrange tlie wholceco- 
noiiiyof that complicated system which has been raised 
upon the frail foundations of confidence and credit. 

TIic disorder arising in the metropolis, from a want of 
cash, will soon extend itself to tlie remotest extre- 
inilies of the kingdom. In the mutual dependence 
created hy credit and confidence, the failure of one 
. merchunt involves others in the same fate, bankrupt¬ 
cies multiply in cveiy quarter, and the alarm in¬ 
creases with such rapidity, as to threaten a general 
subversion of credit and confidence throughout the 
country. * 

In such a disordered state of the circulation, nil Pnl'c.v to h* 
the inferior banks arc naturally induced, from a pro- fj'g* 
dent regard to their own safety, to limit the issue of ^ngiaml in 
their notes, by which mcuiKS the scareity of cash is adisordered 
increased, and the evd greatly aggravated. But the*^**'* of tfie 
Bank of England camiul safely act on such a con- Cucul®*’*’*’* 
traefed policy; for it is evident, tliat the general dis¬ 
credit of bank-notes is occasioned by the alarm pre¬ 
vailing in the country, and that, while this alarm con¬ 
tinues, the Bank may be ilrained of its sjiccic by the 
most limited circulation of its notes, which w*ill be 
returned upon it as fast as tliey are issued. In all 
such cases, therefore, the only safe course for the 
Bank to pursue', is rather to enlarge the circulation 
of its notes, that the alarm may be quieted, and that 
the supply of currency may be perfectly adequate to 
effect the daily payments of l.ondon, of which the 
punctual discharge is necessary to the solvency of 
tlie couiitrj' at large. It is not to be wondered at, 
however, if the Bank, while the nature of paper cir¬ 
culation, and of tlie eviE to which it is exposed, were 
but imperfectly known, should not always have un- 
ilersfood its true interest, and should therefore have 
hesitated to embrace a policy so unusual, and appa- 
rcntly%o lumsurdous. In the cuur.se of tlie year 179.'}, Infrrnip- 
the country was agitated by a sudden and 
alarm. The scarcity of money was extreme, and 
paper wa.s discredited. Numerous bankruptcies took 
place, aiul there was a great demand among the 
country banks for specie, whicli the Banl of Eng¬ 
land was as usual ultimately called upon to supply. 
Embarrassed by tlie drain of its specie, the Directors 
of the Bank refused to accommodate several great and 
opulent country banks who applied for assistance, 
and they were also unwilling to augment the iasue of 
their paper. Immediate and important failures en¬ 
sued, and tlie increasing alarm and distress for money 
in London, plainly showed that the- relief of the 


* Buchanan’s edition of Smith’s Weallh of Nations, additional volume, p. 99- 
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lijnkiDjf. Cituiitry was necessary to the solvency of the 
ni(>ti(>polis. It did not appear, that, at this period, 
tlie notes issued hy tl>c Bank of England were fewer 
tlinii usual, but, owing to the failure of confidence 
among mercantile men, they circulated more slowly, 
and they becanie in this umnner iniidecjuatc to trans* 
act the iniiiieiisr payments of London, with the same 
regularity as before. 

The Bank of Engluud, not deeming it expedient to 
enlarge the issue of its paper, a remedy of exactly 
the saint* nature was administered hy Parliament. A 
loan of Exchequer hills, to the amount, if required, 
of L. 5,000,000, was directed to be made to as many 
men bants, giving proper security, as should apply. 
Such were the salutary effects of this measure, that 
the very expectation of a seasonable supply of what 
could he immediately converted into cash, diffused a 
general feeling of confidence: the jrunctiiality of 
the London payments was restored, and the credit 
of the country began to recover. Of the sum pro¬ 
posed to be granted by Parliament, applications were 
made for I.. :t,855,()21i, some of which being cither re¬ 
jected or withdrawn, the actual sum issued from the 
Exchequer amounted to L. ‘J,‘d02,000, which was 
punctually repaid w ithuut either apparent difliculty or 
distress. 'I'he effect of this measure was to supply the 
eoiiinuinity with a temporary currency, in place of 
that w'liich had fallen into disiredit, or which had 
been withdrawal from circulation by the caution of 
the banks; and its advantages were evinced by tlie 
speedy restoration of mercantile confidence, mid by 
the increased facility of raising money, which was 
previously felt both in tlic metropolis and ‘in the 
country at large. * 

Tntcrnip. confidence continued, with little in- 

tioii of Cic- terruption, until the year 17<t5. At this period, the 
ilit in I 7 <i 7 , B,mk, ill consequence of tlie large advances w hich it 
*io!> iifCMli "'“‘It' to (ioverninciit, was under the necessity 
Pavniciils ‘’f retrenching the sum usually allotted for the dis¬ 
ky the Uaiik count of mercantile bills. A scarcity of cash was 
of England, soon felt among the merchants and money-dealers of 
the metropolis, and tin* tlireateiiod invasion of the 
*■ coiiiilry, during the jear concurred to spread 

a general alarm, which iinturully gave rise to the dis¬ 
credit of bank-iiotc.s, and to u demand for specie. 
About this period, several hanks in the north of Eng- 
laud were under the necessity of suspending their cash 
payments, and the alarm of llit se failures soon reach¬ 
ing the niLtroj-Kilis. the Bank of England w^s sub¬ 
jected, about, the beginning of tlie year 1797 > to an 
alarming diuiii of specie, partly to supply the de- 
nuiiid of the country lunks, and partly from the rc- 
s turn of its own discredited mites. Jn order to elieck 
this inereaNing pressure, the Bank diiiiinished the 
circulation of its notes, which having, for several 
years before, amounted to nearly L. 11 , 000 , 000 , and 
having been redueed, for some time, to between 
L.p, 000 ,fX 10 ami L.lO.OOf), 000 , were, at this particular 
period, brought down to between L. 8 , 000,000 and 
L.y, 000 , 000 . From a combination of all these eir- 
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cumstancea, therefore, namely, the alarm in the coun-yltSiikiBf. 
try—thcdiscrcdit of country bank-notea—the pres^kt^ 
demands of those banks for specie, all centering in the .'iS 

metropolis,—and, lastly, the undue restriction of its % 

issues by the Bank, such a scarcity of cash was pro¬ 
duced in London, and such an alarm followed, that 
the run upon the Bank of England for specie, so far 
from abating, continued to increase with an alarm¬ 
ing rapidity. In those circumstances, the Directors 
communicated to the Chancellor of the Exchequer 
an account of the precise reduction which had taken 
place in the amount of their cash, the consequence 
of which was, that an Order in Council was at length 
issued, on Sunday the i2()th February, restraining 
the Dank from all fiirtlier payments in specie. An 
act of Parliament was soon aflcr passed, confirming 
the restriction on the cash payments of the Bank ; 
and this principle has been since continued, by suc¬ 
cessive act- of Parliaiiieiit. By the last act, passed 
in April IDKi, it is continued for two years from 
that date. 

All event so unlooked-for and unprecedented as a 
stoppage of [layinents by the Bank of England, pro¬ 
duced, ac first, a general feeling of astoiiishineiit and 
alarm ; and as the executive government had inter¬ 
fered, on its own discretion, to suspend the obliga¬ 
tions of the Bank to its creditors, it was neeessary 
that the sanction of the Legislature should he obtain¬ 
ed for this extraordinary e.xereisc of power. The 
whole matter being therefore referred to the consi¬ 
deration of Parliuincnt, long and anxious disenssions 
took place, on the causes which hud givi'ii rise to 
this great convulsion in the mercantile world, and 
on the policy to be pursued, in a state of things .so 
wholly unexpected. Parliamentary coiiiinittees were 
appointed, with power to exuinine tlie oflieers of tlic 
Bank, both a,s to the general .state of its aifiiirs, and 
us to the circiimsiances which led lo its pri'sent ein- 
bnrrassineiits; and by the lahour of these committees, 
joined to the able publicatioiTS of individuals on the 
subject, such a precise and uecurate account lias 
been collected respecting all the facts of this extra¬ 
ordinary case, that it has not only been made clear 
in itself, but a new and steady light lias been thrown, 
by the information disclosed, on the general princi¬ 
ples of paper currency. We shall brit Hy consider, 
on these general principlts, to what causes tliis me¬ 
morable suspension of cash payments by the Bu<ik of 
Eiigluiid was chiefiy owing. 

It is obvious, from thf very naturi of banking, dancers to 
tliat tin* slock of specie reserved by a bank for tbt«liii.|i 
payment of such demands ns may be luade upon it, 
cannot bear any proportion lo the ainounl of 
notes ill circulation ; a id that, if a certain |.ropoitiontj. 
of these notes should at any time be sudtlenly let tim¬ 
ed fur payment, a suspension of its cash payments 
must be the inevitable couse(|uence. I'liis is an evil 
iiihereiit in the very nature of paper curreiiey, 
against which no caution can duly provide, since the 
profit of the banker is exactly in propoition to the 


* llfjmrt of the Coininlssiouers to ihe House of Commons. Thornton On Paper Credit, ]i. 51. 
Budiauan’s ceiition of Smith’s Wealth ojNations, additional volume, p. 102. Edinbutjrh llcview, Vol. IX. 
p. iy;i. 



excess of his circulating pa^ over Uie specie reser- 
^Ajflsd for its payment. 

A bank, and more especially a national bank, may 
be subjected to demands for specie from cither of 
the two following causes: Ist, l^oui an unfavourable 
balance of trade; or, 2dly, From domestic alarm. 

1 . When the imports of n nation exceed its ex¬ 
ports, a balance of debt will remain due to foreign 
countries; and in the country which owes the ba¬ 
lance there will be a greater demand for mopey 
abroad than for money at home. If the unfa¬ 
vourable balance of trade continues, the demand 
fur money abroad, with which tlie balance nmy he 
discharged, will increase, and foreign money, or bills 
on foreign bankers, will be sold for a premium. In 
tliis case, there arises a temptation to export the 
coin of the country, which, from the state of trade, 
hus become more valuable abroad than at home; and 
where a national bank is established, whose notes 
are convertible into cash at the will of the holder, it ■ 
may undoubtedly be exposed, by an unfavourable 
' balance of trade, to demands for specie to u consi- 

derahle amount. But, in the nature of things, the 
drain of specie from this cause must be slow and 
gradual, and where a bank has ample funds where¬ 
with to purchase .specie, it can hardly ever, in thi.s 
case, he driven to the exceptionable measure ol’ sus¬ 
pending its cash payments. The Bank of England 
h.ss fl•o(|ucntly been exposed, from this or from simi¬ 
lar causes, to a regular drain of its specie; but its 
credit was in no danger from those demands, because 
its coffers could always bo replenished as fust as they 
nere exhausted. Prior to the great recoinage, ii» 
1771 ., the gold currency of this country was in .a 
very debased state; the market jtrico of gold rose, 
in consequence, above its mint price; and the value 
of bank-notes was lowered to the standard of the 
debased coin, for which they were currently inter¬ 
changed. In these eirciiinstanccs, it was a pruhl- 
able transaction to procure bank-notes for their no¬ 
minal price in light and worn guinc.as, and to return 
them upon the Bank for the same tiominal price in 
gtiiiieas of their standard weight, which last were 
melted down and sold for bank-notes at the market 
price of bullion ; and these notes were immediately 
returned upon the Bank in exchange for n new sup¬ 
ply of .standard guineas, to be again melted and sold. 

In conse(|uence of this state of’ the currency, the 
Bank of I'higland was subjected to a constant and 
regular drain of its specie, and to a very great an¬ 
nual exj)i'nee in replacing the guiiiciis of vvhicii it 
w:is dr.aiiied. But there was no risk that tliis drain, 
however exjumsive and troublesome, would over lead 
to a suspension of its cash payments, because it was 
regular and gradual, and subject to calculation ; so 
tliat, as long as the Bunk had wherewithal to pur- 
elmse guinctis, they could always be provided in suf¬ 
ficient quantity to answer the dcniand. 

In like manner, though a public bank, from an un¬ 
favourable balance of fade, or from a great expendi- 
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tdte aJfroad, may undoubMdly be exposed to ah in- Bunking. 

emvenient drain of its specie, it scents scarcely pos-' -' 

sible that this drain can be so rapid us to endanger 
its credit. It is not in flic nature of trade to pro¬ 
duce any sucli sudden and unexpected crisis. Tlie 
operations of trade always leave time for some pre¬ 
vious arrangement, and they have generally some 
respect also to the convenience of all the parties 
concerned. It is well known, for example, that in 
the case of a heavy accumulation of foreign debt, from 
whatever cause, die balance is more frequently dis¬ 
charged by an exportation of goods tliun of specie. 

The edect of foreign debt is to depress tlic exchange; 
an unfavourable exchange, or, in other words, the 
high price of money abroad, operates as an induce¬ 
ment to export goods; the exporter, besides his 
u.sual profit, gaining an additional profit equal to the 
difference of the exchange. It will always be ob¬ 
served, therefore, that a great foreign expenditure is 
very soon followed by a large exportation of goods, 
and though specie may be partly remitted for its dis- 
clmige, the produce of the country is found to an¬ 
swer the purpose equally well. From die year I "(jCi' 
tn 171)7, the foreign exportation of this country on 
the Continent of Europe and to the West Indies, 
amounted to L. 33,510,779 >* nnd in consequence 
of these heavy expenees abroad, the Bank was sub¬ 
jected to demands for specie to a considerable 
amount. But though the Directors of the Bank, in 
their correspondence with the Government, com¬ 
plain heavily of the loss of specie which the Bank 
had experienced, mid though, in February 17 96’, 
they even go the length of formally recording it os 
their opinion, that any fartJier advance to the Em¬ 
peror ol' Germany, or any foreign .state, would be 
fatal to the Bunk, f this opinion seems evidently 
to have been the lesult of undue apprehension, and 
to have been expressed strongly for the purpose of 
deterring the Cliancellor of the Exchequer from per¬ 
severing in his system of lavish advances to foreiga 
powers, the eflect of which, they justly conceived, 
would be injurious to the Bank, l)y subjecting it to a 
farther and very inconvenient drain of its specie. But 
since, ill the course of the llirce several years of 17}) 1, 
i79.>, and 179(1, the foreign expenditure of the coun¬ 
try amounted to sometliing more than L. 8,()00,0()0, 

L. I l, 0 ()t>, 000 , and L. 10 , 000 , 000 , without injuring 
the credit of the Bank, it can hardly be believed 
that an additional expenditure of L. 3,000,000, or 
even L. 4,000,000, could have given such a sudden 
sliock to its credit, us to have occasioned tlic sus¬ 
pension of its cash payments. Nor do the Directors, 
although they express generally their uneasiness at 
the drain of their specie, ever seem to have contem¬ 
plated such a catastrophe. On tlic eontrury, the 
Governor and Deputy-governor, when examined be¬ 
fore (he Secret Committee of the House of Lords, 
state that they did not apprehend imminent il.mgcr 
previous to the 21 st February 1797. | From all 
tlicsQ circumstances, thercl'ore, it ajipears that the 


* Report of t/ie Lords' Comm ill "o of Seerraj, Appendix, p. 107" 

f Copy of a Itesolulion of the Court of Directors of tlie Bank of England, 11th February 1796* See 
Report of the lords' Committee (f Hecrecy, p. 80. 

I Report <f the Lords Committee of Secreei/, Minutes of Tlvidoice, p. 11. 
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Banliiis. drain of specie to which the Bank was subjected in 
consequence of tlie great foreign expenditure ol’ tlie 
country previous to tlie year 1 7i)7t or in consequence 
of any unfavoural>le balance of trade, thougli con¬ 
stant, was conlined within certain limits; that jtrovi- 
sion could have b<;en niude I’or it; and that, though it 
imposed on the Bank a certain aniiiinl expence, yet, 
with due exertion to procure the necessary supplies 
of specie, it could n(;vcr have been fatal to the cre¬ 
dit of so great ait establislnnent, 

* 2 . The drain of specie to which a great national 

bunk may be subjected from the pri;valencc of a ge¬ 
neral alarm, is in all respeats diHercnt 1 ‘rora that 
whicli may be produced by a great foreign expendi¬ 
ture, or by tlie flucluation.s of trade. The impulse 
given by panic is, in its very nature, sudden and in¬ 
stantaneous. It generally terminates also, and that 
speedily, in some violent crisis. If we suppose, there¬ 
fore, that a bank, which circulates it.s notes exten¬ 
sively, suddenly falls into discredit, that from some iin- 
know'ii cause, a sudden suspicion of its solvency seizes 
all the liolders of its notes, it is obvious that all these 
persons, under the violent impulse of their fears, will 
rush at once to the bank with notes in excliaiige for 
specie; and it is equally certain, that whatever i'lmds 
41 bank may ultimately possess, its stock ol' specie 
must be speedily exhausted by such a sudden inun¬ 
dation of its discredited notes. In tlii.s case its cash 
payments iniist be suspended fur a time, until the 
(tiarni of its creditors be ilissipated by a full disclo¬ 
sure of its alfairs. Such being the fatal operation 
of domestic alarm on the credit of a bunk, it cun 
scarcely be doubted that ibis was the jinmediute 
cause of the catastrophe which befel the Bunk of 
England in 1797 ; more especially, as wo find that 


it was exposed for more than two years to the drain finaklag. 
of specie occasioned by foreign expenditure, 
out any injury to its credit, while one single week 
or little more of domestic alarm, terminated in a 
suspension of its cash payments. On 'IXiesday the 
21 st February, the Directors of the Bank were so 
alarmed by the increasing demand for specie, that 
they communicated to the Chancellor of the lix- 
chequer the precise reduction which had taken place 
in the amount of their cash. In the course of ihe 
preceding week, the drain of guineas had been con¬ 
siderable ; but after Tuesday the 2 1st, it continued 
increasing with the most alarming rapidity, insomuch 
that, according to tlie evidence of the Directors, the 
demand for specie, on the two lust da} s of the week, 
exceeded that of the four preceding days. This is 
tlic great and conclusive fact, which points at once 
to the cause ol’ the ruin which was impending over 
the Bunk. It was not so niiich the actual loss of 
.specie uliieli excited apprehension, its cash having 
been lower both during the Aiiiericaii war and in the 
year 17S2: but the utiparulleled rapidity with which 
the drain increased, was the aluriiiiiig circuiiistaiice 
which delied all precautions, and which iiiially render¬ 
ed the suspension of cash [laynieiitH by the Bank an 
act of overruling necessity. Its stock of specie had 
no doubt been previously reduced by the deniaiid 
arising from an uiifavouruble balance of trade, and 
this would naturally lend to bring matters more 
speedily to a crisis. But however well replenisiied 
the Bank might have been wiiii .specie, the demand 
was increasing at such an accclLratcd riifc, that, In 
the course of a few' days more, it would have been 
quite suflicieiii, without the help of any other cau.se, 
to have drained it of its la.'-t guinea. ^ 


* That the ciiibarrassmeiits of the Bank wore occasioned by the dcmuiid at home is plain, I'roin the fol¬ 
lowing evidence of Mr (Jiles and Mr Buikes, before the Lords’ Conimittcc ol' Secrecy;— 

Mr Giles was examined as follows :— 

“ Has the Bank of England lately experienced an unusual drain of cash?—Most certainly. 

Are yon able to ascertain bow tar this drain was wholly, or in part, occasioned hy demands for ca-'h 
from different parts of the country ?—It was owing, in great part, to ilomands from the country ; indirectly 
from the country, but directly from the bankers in London (who are to supply the country) upon ns. 

“ VVhetlier, by the effects of this drain, the balance of cash remaining in tour hands lias been reduced 
considerably below the amount at which it has msunily been maintniued?—Tlie cash of the Bank has, of late, 
been considerably reduced. I have known it a great deal lower; but, on thi.s Ji'casion, the demands have 
been unparalloledly'rapid; tlicy have, of late, been progressively increasing, but, in the last week, parti¬ 
cularly so; and wc had every reason to apprdicnd that these demands would continue, and even increase. 

“ Whether such reduction had been continuing in an increased proportion i'> the balance remaining in 
your liaiids u|» to the date of the minute of (iuuneil trunsmitUd to you ?—W'e have generally answered this 
question in our preceding answer ; but, we beg leave to adil, that the demands have been progressively in¬ 
creasing in the course of the last week, and in the last two days exceeded the demands of the lour preced¬ 
ing days." 

Mr Giles and Mr Buikes were examined as follows:— 

“ Do you tliink the restriction made by the order of Council of the 26th of February was necessary ?— 
Certainly. 

“ Do you consider it as necessary to the interest of the Bank ?—The rapid drains w’c had upon the 
Bank, and the continuance of them, made us think it advisable to communicate to his Majesty's Ministers 
the situation of die Bank, that they might, in their wisdom, use such means as they might diink expe¬ 
dient., 

“ When W'as that communication made to the Chancellor of the Exchequer ?—We think the first was on 
'I’ucsday the 21st of February; the drains not only continued but increased, and so rapidly the last day or 
two, that we communicated it to the Chancellor of the Exchequer on ISaturday, and had the honour to meet 
his Majesty's Ministers on the Sunday. 
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*riie act restricting tlie Bant of England from' cur, we way observe, that the foreign exchange*' trf* a 
^ing its notes in specie, or rather the act by which coUnto^ may be influenced by the state of its currcnqy 
Reusoiw for ybtjingjj ibjg privilege, was, when it was first pass* at home, as well as by an unfavourable balance on its 
S?e'sl>'si)en- justified by the necessity of the case. Tim alarm foreign trade; and ns it is of the first importance to 

idoii of ChsIi was so general, that no otlier etpedient remained to markthcdistinctionbetweenanunfavourableexchange 


Paytiirnis save the credit of the Rank. But all sudden and 
by Uie Bank violent iJarras are in their own nature of short dura* 
comuiemi Parliamentary inejuiry, which 

was commenced into the affairs of the Bank, disclos¬ 
ed in its favour a large balance of accumulated pro¬ 
fits, all suspicion of its solvency, and all farther alarm, 
was immediately done away. In these circumstan¬ 
ces, the privilege of refusing specie for its notes be¬ 
ing still continued to the Bank, it was necessary to 
justify this proceeding on different grounds from 
those urged in favour of tlie original measure; and 
with this view, Mr Tliornton, the great advocate of 
the Bank, insists, that, to have enforced the resump¬ 
tion of cash payments, after they were once suspeiul- 
cd, at any subscejuent period of the last war, w ould 
have endangered the credit of the Bank as much as 
when the first restriction act was passed ;—that, afies 
the conclusion of peace, the country was embarrassed 
by an unfavourable halanee of trade, proceeding 
cluefly from the necessity of making large importa¬ 
tions of corn, in order to supply the didiciencies of 
two successively bad crops,—that the Bank must, in 
consei)ucnce, have been exposed to a continual drain 
of its specie,—and that the restriction on its cash 
payments was, therefore, still necessary, as a securi¬ 
ty against this danger, 

\Vc h;ive already endeavoured to show', that tlie 
drain of specie to which an unfavonrahle balance of 
trade may subject the Batik, can never he such as to 
endanger its credit, boeause, in "such cases, the de¬ 
mand is neitlier so raiiid nor so considerable as to 
pieclude the Bank from providing the iiei'essary sup¬ 
ply of gold. Where trade is in siieh a state, indeed, 
the Hank will be exposed to a considerable anniiul 
expellee in procuring specie. The punctual and ho- 
nonrahlc discharge of its obligations to tlie public 
will frctjacntly be found to be bntli iiieonvenient and 
expensive, and its Directors will naturally be desirous 
to be free from that which increases responsibility, 
and diminishes profit. But, unless in the case of a 
general alarni, and discredit of bank-notes, it does 
not Seem that a su-ipension of cash )iayinents can 
ever he necessary tn the safety of a bank. It de¬ 
serves to be considered also, that an unfavourahle 
balance of trade, aecomjianied by an unfavourable 
exchange, is in its own nature of short duration. It 
is an evil which tends to redress itself; a large Im- 
portatitm of goods, necessarily leading to an exporta¬ 
tion in the same proportion. But, altiiough it is nut 
eonsistent with the plan of the present article to en¬ 
ter fully into the subject, for the consideration of 
wliich at greater lengtli other opportunities will oc- 


proceeding from the state of trade, and an unfavour¬ 
able exchange proceeding from the state of'the curren¬ 
cy, since the least want of accuracy in this essential 
point must throw the whole subject into confusion, it 
is material to remark, that the unfavourable state of 
the exchange, and the demands for specie to which 
the Hank was in consequence exposed, wliicli are 
urged by Mr Thornton as reasons for continuing the 
restriction on cash payments, have always been as¬ 
cribed by those wlio deny the necessity of that re¬ 
striction, not to the state of trade, bill^to the depre¬ 
ciation of the paper, in consequence of 4h3t over¬ 
issue which they maintain to have taken place very 
soon after the Hank was released from its obliga¬ 
tion of paying in specie. Mr Tliornton insists, ♦ 
that if the Bank had been opened to demands 
for specie, it might, in consequence of the unfa¬ 
vourable stale tif the exchange, have been ex- 
liausied of its cash ; and that, to guard against this, 
it was stilt necessary to continue the suspension of 
its cash payments. According to the opposite hy¬ 
pothesis, it is maintained, that the state of the ex¬ 
change, to which Mr Thornton refers, was connect¬ 
ed not with the state of the trade, but with the state 
of the currency,—that the Hank being now closed 
against any return of its notes, had issued them in 
excess,—that having, in coiisequoiice, fallen in value, 
it became profitable to return them upon the Bank 
for specie,—tliat the deniuiid for sjiocie, ot which 
the advocates of the Bank cuinplaiii. was in reality 
produced by the (le|ireciation of its own notes,—and 
that the reasons, therefore, assigned by Mr Thornton 
for the ctintinuunce of the restriction, rather prove 
the necessity of reinforcing on the Bank the obliga¬ 
tion of paying in cash, by which means its currency 
being restored to the value from which it had fallen, 
the demand fur specie would have ceased; and Bank¬ 
notes and specie would have been demanded indiscri¬ 
minately. i'lie one would have answered all the 
piirjioses of the other, and the business of the 
country would have been transacted, as before, 
with a mixed currency of paper and of gold, ll 
is nut to he supposed, indeed, that there were no 
such occurrences in the history of the country, pre¬ 
vious to the year 1797, as unfavourable balances of 
trade, large importations of corn, in consequence of 
scarcity, and heavy foreign expenditure, in conse¬ 
quence of war. The Bunk, from the time of its first 
establishment, has had to encounter all the fluctua¬ 
tions incident to peace or war. It has also been ex¬ 
posed to drains of specie from unfavourable balances 
of trade, as well as from the debased, state of the 


“ Were not the drains from Tuesday the 21st of February to the Saturday inclusive, much greater and 
more rapid than they had been in the whole of the preceding week ?—Certainly ; they were unexampled. 

“ Did you apprehend imminent danger previous to Tuesday the 21st!—We cannot say we did. 

“ When did you first apprehend imminent danger ?—We cannot say we apprehended any imminent dan¬ 
ger, but from the fears of the drains continuing. Not wishing to risk the drains continuing, we submitted 
it to the Chancellor of the Exchequer.”— Report r^lhe Lards' Commit/ee ()/' Seerny. Minutes, March 1797- 
* Inquiry into the Nature and Jiff eels of the Paper Credit of Britain, ff. 115. 
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Batikiii", cuvrtncy ; but it wa? not tintil the year 1797, that 
its Diirctorri, as a .x’curity against those incoiivc* 
nieiices, betlioii”)'t ihcms-ilves of the siiiffiilur ex¬ 
pedient of dislioiuaijine: their own notes. In form¬ 
er periods too, the credit of tlte Hank was nearly 
subverted by dnniestic alarm. A rase of this na¬ 
ture occurred in the reij;n of Queen Anne, wlien, 
from the ai-.piehension 01' a Frencli invasion, the 
Bank was assailed hy an alarming demand f»)r specie. 
'I'he alarm. lioive\er, as is usual in all such cases, 
Soon p.i'Siirg away, the eiedit of the Hank was entire¬ 
ly re-established, and p'lynienls in spen'e were of 
coiir-e eontimu d duiing the remainder of the war. 
'J’he Dir.-ett r., (lid not vditaro tijion tli.' bold step 
of milking a temporary alarm a pretext for the'per- 
nsaiu'iii ,s!0|)effeion of tlieir cash ]>ayuie!its. They 
reserved this extreme remedy for extreme cases, not 
thinking il. appiieahio to those ordinary easualtios 
to uiji'-li all hanks are iict;css.arily exposed. 

JJiiiik of At the time wlion the Bank ol' Bngland snspend- 
““11ed its c;;sli paymonU, a law was pussecl, protecting a 

/,I,debtor who offen d its notes in pjiyincnt against ar¬ 
rest, tboiigb his creditor, by a eoiumon action of debt, 
inig'lil still rceover payment in guineas, the legal eur- 
rcMiey (if the eoimlry. In IKIO, when guineas be¬ 
gan to be currently sold for i-fis. and Sfis, iti [laper, 
a law was passed jiroliibiting this truflic, and impos¬ 
ing seviTc penalties on those who should exclumge 
bank-notes for less than their noinina! value in gold. 
Tenants, who oflered payment of tlieir rents in bank¬ 
notes, ivere at the same time protected against dis- 
tress, though they wore still li.ablo to a common ac¬ 
tion of debt or of ejectnient. In IKIJ, in eonse- 
(jnioec of a groat lamled proprietor announcing that 
ho would ex.net payment of his rents in guineas, an 
act was passed, protecting a debtor who oH'ered Bank 
of Kngknid notes in paymenl of his debt against all 
farther proceedings. Tlie paper of the Bank of 
I'bigland liecame, in this manner, legal tender for all 
existing delxs, however depreciated it might be in 
its value, and tiie l.iw confeiTitig upon it this iinport- 
ant privilege still eonliniies in force. 


Ciwrii’ri \l III Scotland, banking has been generally carried on 
SfcvdMi'/ with great prudence and success. There are at pre¬ 
sent, in the metropolis of ficotinnd, three Inmks iiieor- 
ponited by charter, namely, tlie Hank of Scotland, 
establislied by act of I’.irliament in ; the Iloyal 
Hank, established by royal charter in 1 Tit?; and flic 
Hritisii I.inen Coinpan)-, originally incorporated in 
,17 Mi, uitli a capital ol" £. 100 . 000 , for the cneourage- 
inent of the linen manufacture, but afterwards con¬ 
verted into a bank, for the issue of proini-jsory-notes, 
and the discounting of bills. Those diflerunt bunks, 
besides their annual dividends, have been accinun- 
latiiig a fund of undivided profit, which they have, 
from time tatiine, been adding to their original ca- 
pital. The Bank of Scotland and the Royal Hank, 
have each a capital of L. 1,000,000, with an additioiiul 
L.~> 00 ,OQO subscribed for, but which has never beim 
culled up. The capital of the Hriti.-h Linen (’ompiny 
was lately increased from L-iJOO,000 to L. oOO.ooo. 

Of the country banks in Scotland, it may lie re¬ 
marked, that in most oases itlicy have been establish¬ 
ed on the security of ample funds; and having cc'n- 


duetod their affairs with prudence, they have gc- /.(.iKinj, 
nerally increased their original capital, and on 
account have acquired a great degree of respecta¬ 
bility and credit. It is a well known fact, that 
aniong the Scotch banks failures have been much 
less fietjuent than among the countr’' banks in Eng¬ 
land. 

In no couniry, perhaps, has banking been carried H®’** •'f 
to such an injurious excess as of late years it has 
bcen in Ireland. The national Hank of Ireland was 
established in 178 ;-!, with an original capital of 
L.O'OO.OOO, rai.sed by subscription, which was lent to 
government at an inti'vcst ol* -I per cent. It wa.s 
placi,d under tlie nmnagciu'iit of a governor, deputy- 
governor, and fifteen directors; eight of whom, inelud- 
ing tlie governor and deputy-governor, were to form 
a court, of directors, for niunaging tlie concerns of 
the Hank. Tlicy were eligible every year, and it 
was provided th.at one third, at least, of the directors 
should be annually ehauged. 

Ill I8O9, the Hank of Ireland obtained a renewal 
of its charter for twenty-Tme ycars» ou condition tliat ■ 
it.s capital should be increased by L. 1 , 000,000 of 
.stock, to be raised from the projvrictury at. tlie rate 
of L. 1-5 per c<nt., and to be lent to government at 

per fctit, ptT (in,mm. The Hank also agreed to 
continue the management of tlie public debt and 
loans, free of expenee to government, during the con- 
limtanee of its charter. 

In 1797, when the Hank of England saspended its 
rash payments, the same privilege was extended to 
the Hank of Ireland, and after this period its cireii- 
latjon was rapidly incix'ased. The following is an 
aeeount of the amount of Its notes in circulation at 
diff’errnt period.s; • 


17.07. 

. . L.f;‘.>1,r)17 

1801. 

. . 2,a(i(i,471 

180‘2. 

. . i’,tj78d)80 

1S0.8. 

. . ‘J,(i.rj,8b'l. 

ISO!. 

. • 2,})8<i,9.0)> 

I H0;> . 

. , 2.<102,4.‘38 

1 sot). 

. . 710 

1807 . 

. . 2,818,110 

1808 . 

. . 2,732,4.8;! 

JSOO. 

. . ;),l 11,410 

1810. 

. . 3,]ya,i8() 


This increased circulation of paper appears to 
have ixcecded the vv-ants 'f the community, since it 
was followed by ri.se in the price of bullion, and 
by the depression of the exchange. About the 
year 180 t, this evil bad proceeded to such an ex¬ 
tent, that guineaK were openly advertised and sold 
for a premium of It) per cent., and the exchange 
with London was about 17 per cent, against 
Dublin. From this depreciation of tlie notes of the 
national Bank many serious evils arose. The silver 
currency, which circulated in Ireland, was generally 
in a debased state, and the intrinsic value of the dif¬ 
ferent coins was not equal to the value for which 
they were current. But by the fall which had taken 
place in the notes of the Bank of Ireland, those de¬ 
based silver coins became more valuable in the form 
of bullion than in the form of currency. They 
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grad^, 
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per i&omi^ 


, equal to 
to 4,S,OpQ ’ 
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shopkeep«n^et(dfimti4. ii^ Ji«(i3f;>iieak^^ 
8cnpti«ut> pmtsy wtut {i^ndMetK 
excepdQB^ble't^tflr^iV^^' lutd k waq the 
buch ^nera) qs wdlw ef atich diito**-' 

roua wrgacHitifiai ftiu]di,rl|vit ^ OtreideMf^ 


>^B>>eet6re 
A ootuoQ 
ptindpal 
j^fi^Tp)4rjJ«e 


,. KfeotiQOil; 


for such small suma was at leitgtiit piamme 
Notwithstaodtnc tha prohitutipA, BMpa 

tinned to ct^e&te, die law was ps'AdiMbv 


tinned to ct^e&te, die law was as'q|deAj|)|]^ vitfiaua 
contnvances^aod thewant pfalMttePm^^ftCy seeiilr<' poweSSt4 oft 

ed dieir drculadon. The 8^ of idnpo to hn^ ftutp ‘ 

■made an iskua of stamped dpUmnh ticmpty* To this 

mg the Wants of trade, baa, to h jjlW r&< ‘ anmiaSy told’dlit aiOtobeto iftCIhd eotmed; 

medied the evil conpliaR(!^^Of> .T-s ^ of discottot werafiSi aC|to» to'gjNKN 

The premium oA ^meaa, udm, 1 b IdOf, was 10 counts^ dirOiidfW had to the 

per cei i., has since ^eatly detdaiad,-aad dtp foreign ridesaatabKd>adtotog«|lato wwRtodae^im^'T^ 
exchanges of Ireland have idso Baito^^etoto favour- SOO Itoj^esOtowvto^’to'^^sh to <^ct the Of 

able. In 1808, guinaaq. were eximhn^toi^ paper whin(hdtr^^AAdi^4too8tos> ofwhotnose, wiomto 

at a preiniutn of 8^, and paper has dapa natoi>tearly be andtoi|3y Obangod- j^vided^^atHhe dif- 

to par. As the Bank of Ireland has ipprtodld, to videhd tor the y&tt {1904) shoaM taif ^eeed efj^t 
place of diininishiQgt Us circolatum, si&oelS^, the to be aatdhw&jear^t and tobt whatotor 

cause of this rise tti the value paper mW be profit reanatoedtoouldhdllivest^ in the public lb|^, 

a ht for in the retrenchment of the notes ofOtoer and allowed to accamolato as a tbnd of lencrreitoBxnst 
8. It appears, accordmglyi that the uumber of eoatfngeades. The extdtnivt privilege* of the Bank . 
provmcial banks has, of late years,been Very consider* were granted tor fifteen years, commenciog toom tho 
‘iblydiminibhid in Ireland,and tbatoifitoybanksndiuA year 1804 ' ^ 

ixbutd notes in the } ear ] 804, act more than nineteen ^ Un<tor th<rii^ reguletfoas, the Bank of tVffiiito 
lenuined in 1S13, the others having either failed or menCed ita c^erations, abd dtomg the firdt yato of 
withdrawn from business.* *010 extmetwa of so its establishniffiit, its profits ampuatod to 4yl85,03f 
laige a portion oi the currency woidd necessarily m- « fnpibk. (L. 174414), being rakhmr utoTe thtm |9 
nease the value of what remained m circidapon. j»r emt, upon itk or^uial capllgl. Of tidf 1^*% ^ 
The price of Insh bank-stoch bos been grcidly im> per eeht. divided atnong the ptoprietork i toe re^ 
proved m value within the last twenty years. The« mamder was invested in S per eeta, stock, atf« towd 
lollowing IS an account of its price at diuerturpenods: of reserve, and m top following year, tok net {u^t ^ 
17P8 January 9 O per tent. amounted to 4^6{s$,^i8toauc8(li. 198,880). In dm hu- 

1799 January US ^ terpaiteftheyear ISO^thoBankoffVaneewasooa- 

lSOS January 179 siderablyembmt«ssedl^toedr<|inofitrtoeeie,whi«t^ 


1798 January 9O per tent. 

1799 jfanuory US ^ 

1802 January 179 ^ , . . . 

1804 January 140 m 1806, ihmtinned to increuseWito sttoh rapMtfy, that 

1810 , 189 the Bank was ob%ed to suspend itomuh paymenuk 

1816 September 214 Vonouatomea are assigned wthueatasttophe, which 

Dividend on Irish bank-stock at di6^tont periods, 

^798 ^ pet cent. engaged to toe Auatiian great advances 

tri* toe Bohfc (0 w Qoveratoenti-wfb toe dier itoue of 
its/U)to)p..mndfto8ny»tov8gdi8«BduQtoMi)^ 

Bonus In 1803 3 vtoidh generally prevafkto tot^Kag ita solvency. 

^ jits toom to^atondard'Mdtte, and were ex- 

to Fraijbe dM progress of bllildik^r 4S of every M a disooOni tor specie. The exchange 

other domestic improvement, wak etOjirded by the Wilit^u coufairyof Iwtoe benotne at toe same time 
convulsidns «f toe revt^tion.'" But in too year ttotovoOrable to Bhria, to toe amount of IS per- 
1803, when the peace of the contmmii appeared to be cMUt aodtoe Bank restricted its discount^ 
secured, and tranquiility prevadodnt homo, too diito- aevi^ hupprtimt banknipteibs took place, wbtelt 


1803 

Bonus in 18Q3 
1816 
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tended greatly to increase 
the [icBceofthc Continenl watt fffCAibtl«he< 
treaty Pre>btiig, the advangt» wade bjt tw Bank 
to the govemtutnt were punfct^y rep<dtt» anti pay* 
imits lu c<i!d> Here re^ttmed about the c^iwaeitee* 
njcnt nf the jUr 1806,* In the course of tida year 
also, tn con&equeaoe of a decree of the irapiftaf ^e* 
cernnunt, a change took place ih the adinmistration 
of the IljnL. In place of htteen directo^’Sr its a^m 
were committed to a gorernot and two deputy-go* 
wcruois,) who were to be appointed by ^le EiuptHwipi 
At the xanie tone, tt& capital, toRsiAmg of 45,019^ 
shares oi 1000 trancs t tch, was m^rbased t« gOjOOO 
>hiiu«<, or to 90,000,000 of francs. 

Ihc new shares were dispO*td of by the Bank to 
great advanta(,c, and in consequence of this acces- 
oion to its capita, it was enabled considerably to ex- 
tiiid Its opoiations. By an ifupcnal decree issued at 
Bayonne, m the year 1808, it was authorised to 
csiabiish branches in some of t|ic chief provincial 
towns, and establishments of this nature were btgun 
at Lyons and Bouun, lor the purpose of circulating 
bank-notes, and of discounting bills of exchange. But 
the morchatite of these towns, though they willingly 
received accommodation from tlie banks, showed no 
disposition to cuculate their notes. Almost all the 
notes issued were iiruncdiately returned on the Bank 
fur pavincut, and it is worthy of remark, that neither 
the notes cf the ancient Came d'Ksiomptt, nor those 
of the present Paris Bank, have ever obtained any 
general circulation in the countiy oi France, 

In 1814, when 1 ranee was invaded by the com¬ 
bined amups of £urope> tlic Bank of Pans was coiled 
upon to makoLirgc advances to government and, at 
this period, its notes in ciicuiotton, joined to its 
other engagements, exceeded by about 30 millions 
of francs flw value of the specie, and other effects , 
of winch It was pitescssed. A genctal alarm bcgiui 
to prevail, the Bank was exposed to a ruinous drain 
of Its specie, and on the 18th Januaiv a resolution 
was adopted, not entnily to suspend its cash pay- 
jnents, but to limit the sum to be paid in caMi to 
SCO 000 fraues per day, md not to luy more to eath 
individiutl than 1000 iranes. In fcWinr} the Bank, 
having made the neeessaiy uirangcments, resumed 
Its payments m cosh for all sums, and during the 
siege and captuie of Pans, it continued to pay in cash, 
even while the cxinnun thupdeicii at the gates of the 
citj. In like tnannei, during the subsequent invosion 
of the countij in 181 'll, pajinents in cosh wuc not, nor 
have thev ever been smee suspended evi n for a day. 

In all the trying situations ui which they have 
been plated, tlie Ulreciors of the Bank of tranee 
appeal to have di>p1ijed a laudable zeal to fuI61 


thair cogagewnatt to tihe pubUts »11ui<b4nk, tikb ibe •awknir. 
BMik jpf England, has frequcntfybeCft (^)^oyed«H: 
gireat engine oi atatc, its fdmja have bben mverted 
from thmr proper purposes to fiss»t In tbe great 
emei^ncies of fbc public setviqot and lUt directors, 
to the pnaoiture of tecupbrary demithds, have 
been forced, for a time, tio st%>cQa their payments 
ui But the Bank of ha* oiwa^ mum* 
ed the ordinary cduise of its^pti^ents assqwi as the 
mlanp and thOsdetqfMid {blr'‘tpecte began to abate; 

4b1jte tlie Bank of Bbgiand, having once obtained 
it ds^iicfieatlbn from its oldigations to, the public, 

HeeiitA Over aihce to have been intent on spring the 
continufl^ce* of this privilege. Hid example of the 
Bank of l^ranoe, which, though it sqspendM lU cash 
payments,' in consequence of the pressure arising 
from domestic resumed those payments os soon 

as die aiarm began to subtle, may serve to expose 
the insufBcicnogof the arguments urged tn this coun¬ 
try in favour of thecontihuodsuspension oi cash pay¬ 
ments by the Bank of England. The Circumstances 
of the two banks appear to have been precisely simi¬ 
lar, and no reason can be unagined to justify the 
one more than the other in continuing to refuse pay - 
ment of its notes. 

The following is a statement of the affairs of the 
Bank of France on the IStb August 1816 f 


Fiance : 

L. 

90,000 shares of1000 h ancs 

(L. *5 each), - 90,000.000 

4,125,000 

Fund of undivided piofit, 21 600,000 

990,000 

111 600,000 

5.11a 000 

' ' 1 

Jniestment oftkiy Capital. 

ttWM 

L 

In the 5 per lent. Coneol. 

(from which a revenue is 

derived of 2 millions), 88,500,000 

1,89 5,8a4 

In shares of its own, which 

It has re^mrehased(which 
has the same efiect .w if, 
bv the rules of its institu¬ 
tion, the' number of shares 
had been moi e limiti d), 2 5,500,000 

1 

1,062,500 

Advances made to govcin- 
ment on lieasuiy-boii ts, 
or other Hcunties btw- 
ing intt rt St, * 26 000 000 

1,083,S38 

Property, - - f 000,0(X) 

l66 666 

Specie «nd bills, - - 2^,600,000 

941,667 

111,600,000 

1,650,000 


* ConudtreUoH^ sur VhitMufitm det pnactpalet Bcaywes de VLurope, pettitcttlt^ffnienl fur celle dt 
Fram^ Fat M. Monbriou. 1805. Rapport fatt &la CAdCifoe «fe Commerce pat une commtsuAi spcctale 
iur ia BSanyhe de f laacc, et h s caufes dt la ertte qu die a qprouvee. 1806. 

f llio Editor was enabled to furnish the Writer of this Wrticle with some of these parficiilais in regard 
to the fi^nfe of ^iriwict, wwi with this siatement of its aftairs, by meows of a commuiauition kindly made 
to lam by M. Jeon-Batiste bay, daud at Funs, on the 14tb August lost ^I8l6)> M. bay i» well known as 
the Author of fftotf d*Fcotumie Politique, iii 2 vols. 8v0, 4 woik, perhaps the most genoially sound, instiue- 
tive, and copiprcbcnslve, that has been published on important smenco aina the appearance ot the 

Wtahh of AdttoM- * t 
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Htt 


Vm rKW 
h inK'i 


N Debtl «vii^ ^ Bstik 

> ‘ I9«ner. 

The oi <0 7*$ 

eiteoltt^t^ S‘ 7P»0(8P>wOft 

40,000,000 





9S$^ 


mSt' 


i thfOt^hout' ^e OORiiti'y, and 6atd^ 
»ec, bi^ etKddi^ad in all the 
,„_ tQvnb lo ISM, they ’Htreoal'-^ 
itngf to ^ nioj^ icOitiatc computa- 
be qia^ to anjtnMt t6 eighty, in- 


* ' * 99koooiOoo j ».7do,0oo 

foi tide samthe eii^repei^ in t^ o<^ 

fen, or foOdrbtHSir gt^riitly id ^e wort date of a 
(lays. If ate add to thje the 4uM ef a4,0oal^ce m 
ills i 


teaetdipedbii!^banks; and die capital m- 
ytartedle bnmeidi tm estimattd at o0,ooo,ooo 

X •* W * 



bank is diatef the United 

/wJMl^^fWd^iWrated by an act of the Ue« 

ire <0 this afit, it is pipvided, that 

atfl#^a'a potnwt of io,ooo,o{w d^ 

bills and spcaiOr already stdtedhaiMM of *ts ca|M tt ita 4j^,000 tmreft ^ ^ach, ene^fbarth to 

follons that ^ Bank of Franee, on the 14^ Aog^ * tw iMd ia»tbebd'^l^^hado 6 mr tent 
1816, wtt pofisessed of effiscts to the am^aaPfife ' ' ‘ ‘ --- 


112,600,000 francs (L. 4,691,667)* 0( thi^saiaj^ 
fad 41,000,000 franca »tt hard cash, „ ^ , 

riie following IS aa account ^the dhndend^ 

I8O6 inclusive; 



Fhitk^ ^ 


1805-6. 

74 po; 

•80 

100 1806, i 

lo Detemoer 81. j 

20 

a *40 

1807. 

82 

10 '*9 

1808. 

7S 

, 6 *87 

I8O9. 

74 

7 

1810. 

7* 

7 ‘07 

1811. 

66 

‘ 9 ‘02 

1812. 

69 *75 

4 ‘87 

1819. 

75 ’50 

. 7 '75 

1814. 

00 • 


1815. 

1816. half-yeathf 

64 

} “ _ 

2 

S 

dn taend. 


Vndwtded. 


In the I nitcd States, banking bus ol late years 
kept pact with the general progress of wealth and 


_ . ’baalt ia ■^Wug nwire 

fb|eo $ mS»ni^ ob 4^ dwohiiilddb #‘froni adfka- 
alnff govermtietit dtapr lOO^O^ tkpwa, 

de^ea WW^yearlf dlndeadt, whipht Q:;# it# estt- 
blisluaenit^aa been fp«r cwil., wth twaurrio# dl- 
vidondaf''^f of 1 jpwr ecoh, and fliei other 2 jp«* 
cent, -ilte dai^ M wliisib it diseoabl|i bDIa i» two 
months. ,' „ V' 

Tbo' btto war iai4Sr¥nb Atneuea waasuroMved! with 
Great jantalii, s^iia to hero dbeaSioAed coftwder. 
able dWfde# la the a^tte of her offehlatoB. ^ From 
the speech of thflVesiddM td the Conneess, in pe>* 
ceOaber isid, « wodld apj^e^, that the puhlm ft* 
naaee# aufr trado wted States bad JjOOb e*» 
posed tj} grOi^ inconveniome front the waitt bf some 
umfor*. ttafion^ ^Birrency, and froohfte disappear¬ 
ance of the pnecleas dietais. To rerSedy those owls, 
it was 'purposOd to establish a new bank at JPbiia- 
d^^ln, onftie securi^ of such ample ftinds as should, 
engage ooivertal conftoeace, and sflonldthos giw its 
notes a frte circulation through eveiijf part w the 
United States, A bi}l, for th« patpose, itas (kMOea 
in the last Session of CoRgyeas, and^H is tmderstood, 
tkat the capital requited has been since tubserr' 
bed. . ‘ 


Ob)Pcti of 
tins class 
ot Banka. 


B4NKS FOB SAVINGS. The jtastitqtiaos 
pointed out by ftiis designation constitute a tarioty 
r,f money banks, In general, and, to a certain hjiteai, 
partake of the batuie of die class. 

Of money-banks, in general, the end it to l^rd 
to the owner of money two advantages; thd first, 
safe custody for his money, the second, a profit by 
it, under the name of interest OttHur aftwintagcs 
which banks afford, oraie capable of betn|; made to 
aflonl, It IS not, for the pre*sent purpose,, necessary 
to bring to view. 

Ihe circumstances of the poor man layhi^ iinder 
many diaadvaDtages, as cornered thO liich. In 
this case, we find a particular Thhjnoney 

of the rich man, being in coasMa^k qiwntWyi, #*st“ 
ly finds inckviduats who wiji permyhl W d th® 


tions of banking, because it yields jaA pW' 

The money of the poor roan, belng^small m qua¬ 
lity, can find nobody to perfohp for it the functions 
of banking, because it if inWi^il® df yielding aa 
ttllfiti UAtO Ojliit* ^ 

Letiw consader the natorqt twidcnpy ^ situa¬ 
tion or the labouring man Re can 1 ®akp no profit 
by retained. He also 1|#» n^do# Wy tlhances 
of bewg UiMfoloto preserve ih The coarsOigBd iaijper- 
foot mwns fbr shutting bi%hjwis&'Of any/eteptaelo 
Which it may contain, eim»^hhr ««|4 treasure to the 
hatfd.owft of a cliansy dei«daft». Aocordmdy, »e 
ftfid, t|»tperioi»)n the)owre«tol4% Of hfe, who ac- 
|ii«^tattoK fat tfitb pawjisibB « ftO^, are 
wow sdwa^ robbed. T£*tiiey are d&posed to lend the 


... -i,. 4 > 

* To make out this dividoid, 194,288 francs were tdkOn from tfm ftmd of uhdi'^ld^ profit, 
t See JEconofnka, or Slotuttcol JJniied -gfotes of Amrm>. P* Wt Iw 



B’"A'IN' .jev y\ *./• > 

BanksfM fruit ofthcir industry and frugali%iAdtljinit<^^|>e- ascertotni with aca»ai»^iiiii''<id)^way or^^n^fcr 

Savings, rience of mankind makes them, yi^d to the man who w^s^and in what degree, they wfU tend to incir^seftdfe ^ 
takes most pains to persuado.t»etn; and timt is often ^ hi^iness of this principal branch of the'^^dlatlori. ■ 
the man who never means-.to'pay them again, and ' . ' Th^ Jriore nc^wazv,; by thn condaet 

who has, therefore, the strongest motives to take the of those who have chiefly, undeitsjken'ti^e patronage 
measures necessary for gaining their confidence. . ofbatiks for this class of the, popuiatioo; They have 
hfoncy is for two purposes. It is either for pro- been too lavish in their pyo^mse of beneficial cfl^cts 
sent use, or future use; and wisdom directs that ■ thi* desirable instit.utl<miV.They have,stretch 
it should be employed for the one or the otJmf^' ..acr' ' wiV v^ue idea of vtill^ to ta^. extept-which suited 
cording as, in cither case, itjs calculated to dontriv; their,Jwa^inatiohs. " There is Nothing desirable for 
bute most to happiness upon the whole. Bdt.'ihe' ‘ ham4n bmngs which they have not described , os the 
poor man is thus deprived, in whole, or jn part, of the ftatural product of banks for the poor; Happiness 
meiuis of applying his money toj^wre use. To this and vHuC ahi two things which they will be sure to 


extent, therefore, even wisdom itself would dii^t 
him to employ it for present, use, in wh ^ ver way it 
is capiible of adding most to his enjbytnms. Parsi* 
niony in such a case is hardly u.virtue.. 

TIic ricli are commonly, we cannot say always^ 
very severe observers of tlie conduct of me poor, 
and nearly as often almost.. How nearly Opitorsal 
among them are the exclamations ai^ainst the im* 
providence of the poor! by -which Is meant ftie. 
practice of devoting, to present Use the wholdof their 
earnings, without reserving as great a portion of them 
as possible to future use. Amid these exclamations, 
(he degree is totally forgot, in which' the poor. are 
deprived of the means of reserving money for future 
use, aivd the consequent propriety and- prudence of 
devoting it whtdly to present use. < . 

If human' Happiness is prodigiously improved by 
reserving for future use a proportion of the command 
whiebi bver lind abrwe the necessaries of life, a man 
may possess oyer the means of enjoyment, it is sure, 
ly desirable that this great instrument of happiness 
should, in tfie greatest degree possible, be provided 
for the most numerous, and in the same degree in 
which the most numerous, the m(»t important por- . 
tion of the race. To place it in the power of thk 
portiCh of the race to secure a share of the good 
things of life for future use, a system of banking, 
adapted to their circumstances, is evidently, in the 
present, stote of society, in the highest degree desir- 
■ able. It is one of the means, without which, or 
something equivalent, the end cannot be obtained. 

The questtbh, rcspecb'hg tlie utility of banks, 
adapted to the circumstances of the labouring'branch 
of the population, being thus decided, it only remains, . 
as should seem, to inquire, what is the sort of institu* 
tipn by which the advantages of a bank,—safe cus¬ 
tody, and profit for money, can .be most cmn^etely. 
secured to this great class of the, population. -When 
this second' question is resolved, ^e subject, it may 
be Supposed, would be exhausted. The supposition, 
however, would be erroneous, and the exposition would 
;«till remain very iBiperflact, and even superficial. 


praduce.ln tuiy quantity we please. 

But*when gentiemen treat ns wHth these extraordi¬ 
nary promises bf'good from Savings Banks, they 
rake hot suftlpiefit-paHis to show the connection. 

They neglect'tb inl^jjai us ho.wtlie events are to come 
about. They db not show in what manner, if tlic 
one set of things precede, the other things which 
they so largely protect, must all bf them tbilow. 

Now, this is not satisfactory. Tills is to assume and 
affirm, not to disclose. This is to beg the question, 
not to resolve it. This way of proceeding not only - 
removes no uncertainty, it Las a tendency to draw' 
men upon false ground, and to recommend to them 
measures for practice founded upon mi.sraken no¬ 
tions bf things, and therefore pregnant with the 
chances of evil. 

The first part of a sound and rational inquiry into Difft-ioni 
'the subject of Savings Banks vould thus umioubt-Vjpws of 
edly be, .tp define the utility which the institution V*' V‘*‘ 
is calculated to'produce; to ascertain exactly the jj 
ingredients of which the composition is formed,’aiuls,ivlii(.a."*"* 
the quantity in which it may be expected to exist, Baok.r. 

For this purpose, it may be remarked, that the 
cffitCts calculated to arise from the institution .of 
Savings BankS;are of two sorts; 1st, tlie immediate; 
gdly, the derived. The first result at opce from 
the o{>eration8 of the Bohk. The second arise only 
from the first, and are; in reality, the ellccts of the 
efi'ects. 

1 . T%e,ei!l^cts of the first stage,—rthc oftccts 'which 
inuhediatidy result from the operations of the Bank, 
afc two^Msafe custody tor the money dejmsUed, and 
interest upon it. , 

Of these efecls iio general exposition i.« required. 

They are knetwn and mtniiiar.to-evcry body. 

8 . The clfisuts of tKese effect* conic next under 
review. ' They are rttore -complicated, and far le.ss 
eaw io.uhderstand. 

- It is expected that safe CUtUdy'|bf money, and a 
pr<^t by it, in the sliape of interest, wili produce a 
dispbaitiOD to accumulato. This is the second stage. 

From thiB, other effects,' vdiicb nwra be called (tfects 


.y 


'r When it-is ascerttuhed, that banks fbr Ute cash of 

■[^kfi'pedr wo^d be useful to thepoor, we sliould act bf the third s^b, are bXj^ated, 

, if we remained contented with a, ''Hie disposition to accumulate will produce indus- 
tabte.^(lgue cui^ceptiou pf utility in geoeral. To try and fri^ality,’ whicb .implira temperance. This 
compl^e”^ inq^^, WC should trace the subject in ‘ iii the third stage j mid these me effects of the third 
its raiqlfidatti^'-add pursue them to the very point . deiivatibn.''> ' - ' -’. - t . 

of terUfinaCibm ■ i^nld not be satisfied with a Iwimtry and frugally vfill poduce a reserve of 
belief that banka wp,''to sbtne degree, and in some '-tkbiiUjd ' This is the effect of the fourth stage, or 
way, we know'hot'v^a^ be useful to poor. We -fdl|rdt derivation. - 




Bapkk% 

Savin);*. 


; 1 Ur reserviB o^, will jpMace an eficct df 

thQ’flMi 8 tage> namely, aecurity agmst the miseries 
,ofwaat»' ■' . 

The utaH[W; e<mMt 8 iQ thes& letter effects, the in* 
dnstry ahdj^gftlity* provts^ \.^g^nst ttie mise- 
ries pf .want'.' thejn, are the ingredients of 

. which the c(im|)OUiM' it , formed. The question is, 
in what degree it may lie expected to be produced: 
in oflteiyfbMe, wfta* powder can the banks in qites-' 




thhi,.Si'1h«g 


S3 

f’ pettier of the humanletp^.. ** 
in(:ril»|b 8 conssitti^.'' Saviap. 


ositian which Mr Mnlthus addbd. 
.to of popidation; ’and it is undoubtedly 

jt' extensive import) pregnant with con* 

the moment, . ai^ materially 

chonghi^Vttr yhft^s.or.lhe measures necessitty to be 
piiniiie^d for.inima^ng Ihe condLitldn of mankind. 

'• evident, so long as men arc 

tion. pbs^asf to proidii)|^ dbong.that class of the ]^-r. Reduced in'’grie;tfoil’.^fonher8 than can be fed, there 
pujation. industry, and a' provision against ' must be excetsl^ jalpry;- ' Wlmt .is wanted Uicn is, 

the miseries of want! It is the resolution .of this '. the'mtmnk of preven^n^ nidmldhd'frbm incr^ng so 
question which is required at the hands of every, .v&st; front i'nCtoBjtinig'ia^i^ tha 4 '!foibd.;^d be in* 
one by whom is undertaken an account. of a S 3 'stem,' creased'to su{>pdii .then^ - 'To the .dtsedvefy of these 
of banking adapted to the circumstances of the means; the resources’of the mind sbbuld be 

poor. .. .in'tentoij^appiied. Thiafsilfo ftmuihitionof'a^^ 

It is impossible to speak with .any accnfacy of thd provemeht. Tn.die attalnu^iof ^Ms'impbrtaht end, 
circumstances of tlm most ti'amerpus class of the it is.abundandy p^n that there » npthiag 'Mpracti* 
people, without bearing in view the principle of po* cable. Theto is nbt^g which'ofibra oi^ ijbbsider- 
pulation, or the law according to which'the multipli* ■ abiie diffidtdty; except the j(m)udices of thankind. 
cation of the siiecies takes place. .' Of tliis dextrine, one of the facts which it is on 

This Jaw is by bo moaos,of'rdeent discovery. It the present becasioq peculiaiiy hecessaiy to carry in 


had long in poiitienl philosophy beeii regarded as an* 
cstabiiNhod fact, tliat a nation is aWays'peopled up 
to its means of subsistence; that'the only dieck to 
population is the want of food; that niankind,. 8 s 
Burke somewhat ingeniously expre^d jt^ V propa* 
gate by die mouth r and that the number of men, .if 
food were not wantiiig, would dbthle, os the example 
of America prpved, every twenty or five Ond twenty 
years. But ader establisning this doctrine, the world 
seemed along time afraid to look it in.^eikce, and 
glad to leave it in the situation Into which'it iiad 


view, is the'moefo .in which die'misery in question, 
the misery arising from the emstenCe-of a greater 
nuraber'bf human beingi dian thchb is food to main* 
tain,'(liiluses itself. ' v’ 

Tor a share c»f the fopd which is brought into ex- ' 
. istence, the greater.part of mankind have nothing to 
give but their labour. Of tbote v^ict are endeavour¬ 
ing to purchase food by their lifoouf, there is hot 
enough for all; tome must want. ‘What is the con¬ 
sequence ? Those who arc in dgnger of being left out. 
in the dlstrib.utien; otfer more-labour for the same 


been brought. At la 8 |, a period arose when .men of ' 'quantity of food i that is to say, they agree to work for 


a certain description began to talk iniemperately 
about the opinion, that the human condition'w.asjiro* 
gressive, and susceptible'of indefinite improvement, 
and men of another description began to oe alarmed 
at diis doctrine. 

In opposition to the persons who spoke with en¬ 
thusiasm of diie susceptibility of iinproveracnt, uhder 
the name of the perfc^ibility of the human mind, Mr 


less wages; by this coippetition, pie wages of labour 
arc reduced, and made so low that they are jiot 'sufflci* 
ent to procure food for the'fsahilies (ff all tbelabourers. 
The whole are placed in the lovrest and mbst a^ct* 
iug state of poverty; and of. those whose'wants are 
^ore than usually great, ca supply moire than usually 
small, a portion must ^e, frOm. me want of .a sufii- ■ 
ciency of the necessaries of fife; The state of wages is 

.1 ^ _ _A.- _ 


Malthus brought forward the principle of population, sufficient to affiard the gieans of existence to as many 
It was not enough for his .purpose to that as the food produced can barely preseiye alive; the su* 


population ascendto to the levelpf .foodi v^cause 
there was nothing in that relatfoh inconsiste'di^wifo im¬ 
provement, or opposite to the principles of perfectibi¬ 
lity. He went, therefore, a step farther, and said, that 
population rose beyond the level of food; a sitmition 
in which vice and misery must of necessity prevail, 
and unliniited progression was impossible.: 

Though no part of the doctrine of ^r, Malthus 
has been left uncootested, it is now,,aindilg thhokiiig 
-men, pretty generally allotved/that,: excepting cer¬ 
tain favoufabk rituatioos, as in new countries, where 


petabundance, who, hy their competition, have ren- 
dered tlius miserable the situation.cif the rest, must 
inevitably perish. Whatever the’sate, of production 
in regard to food, the wages qf the labourer arc sdf- 
ficient to enable the laboqrers, as .a body, to raise a 
number of children sufficient to ij^p lip the popula¬ 
tion to the level of the food^ !The labourer who has. 
the juuDfiber of cliildren -corr^oudent to that in- 
,crease, has just 'enough to kee^nis fain||y alive, and 
.no more- Those who have a greater than this num¬ 
ber, and not a greater than.the nsual means of pro- 


there is, unoccupied land of siiffiet,o>ot prddbictiveness, . curing food, must pactialliy. Matvei, 
which may be placed under ,'ic^rivatiofi as fast Wf; -—’ '—■ 


This,i)S the naturid uaavoidride condition of the 
men are multiplied, a greeter,ti.&ber of liuman be- ' "jgfoater ^rt of mankind, so fotig^. foey continue tO: 
ings is produced than ,tl^re iq.fobd .to support, produce numbers greiuer tl)^ can be fed.. The 
This, it IS understood, is' the habitoai condition of . cpiestion then is,',wnat are the efiects which, m this 
human n'atnre. The di^bsitionbf hiaui^ind to mar- situation of mankind, the institution of banks for -; 
ry, and tiie prolific power with whicil^ture has «n- .the savings of the poor arb calculated to produce t 
•lowed them, criusc.a greater number W human lie- ', Every thing, as we have already seen, is w be d^" 
ings to be born dian ft is possible to foed; beiause itived'throng the medium of the disposition tp ac- 
the earth cannot be made to increase her produce cumulate. , 



9i ' ■ ' 

Out tlw dispoMtion to ^ccuniakte. as far tu.nien 


for 

are wholly doprivfd of the tn^S aecuni^tion, 
is out of the qiic-btlon; for -either it is wholly.inca- 
pabl 6 of existiiijr, or exists to nO inanitcr.of purpose* 


children, their pdti'eb of ACbUtntdt^n cease. fur 

there is a previous hoard; What beeoiues of it I . . , ?^**^^*, 
.It is either ivhoUy expended, at;the thne of 
iplirriagc, upon. the.mmisniQg of a bd^j .'or it is 
Of the labouring peoole,'however, fiave faV .ho*., . -• . ,, : . ' , ^ V ,' 

niilies, all hut those bf wlioni the ih'mUicsare upt;om>' • .If it is wholly expended' vpon the' fiuni^idg of 

nionly sinall, or who possess pncoiniiion advautag^s^. .a. house, it contributes tb ']|ir« 8 ent enjoyhim^ ■‘.like' 
are, according to the principle of population,.eith«»,. [ 8 ny,otherexpencc whatsoevMt'likcthat,^|^ex^piej 
in a state of stan-ation, or upon the very brin^' of ii»t; -- ^ «- 


and have nothing to accumtuate. 

The unmarried part of the population,- therefore, 
those who have no families, or those who have very 
sumli ones, are tliosc alone to whom the institution 
of savings banks cun present any motives whats-oever.' 
The question is, what are the effects which will be 
produced upon society by the motives w-htch it pre¬ 
sents to this reduced part of the population i 

That it will increase to a certain extent the dis¬ 
position to accuniulate, may naturally be expected. 
To how great an extent, general principles afford us 
no means of very accurately foreseeing- We must 
wail fpr experience to determine. In Oie radantime, 
wo know that single persons arc for tlte most part 
young; and tliat youth is not the season when the 
pleasures of the present moment are most easily, 
vanquished by those of the future. 'Hie training of 
the human mind must be more skilful, and more 
■moral to a vast degree, before this salutary power 
will belong to any considerable portion of the youth 
in any class of the population, especially ini the least 
instructed of all. 

Let us next inquire tlte tendency which, it will 
possess, 9 'hatever the degree in .which it may be ex¬ 
pected to exist. . 

In. the first pbice, it will produce an abstinence 
fj om such hurtful pleasures as are attended with ex- 
pencO. Under this description is included the plea¬ 
sure of intoxicating liquors, and no other possibly 
whatsoever. There is hardly any oUier indulgence 
on which any jiortion, worth reg.trding, of the ean^S 
ings of the poor is bestowed, which can at all doeerve 
the name of hurtful, or from which Uiere would be 
any virtue in abstaining, if the means of obtaining it 
wore enjoyed in sufficient abundance. To this, then, 
the moral effect of savings banks may be supposed to 


suppose that It is par whbfiji' 'i»]pendad 
upttn ilie furnishing of a house, hut that a po^tdo, at 
least, of it remains. This, it will be said, ir reserved as 
■ a provision against want;, and of this the beneficial 
eiiects mi^ bie reckoned sure. . Bdt abstracting from 
-extraordinary cascr of bad health* least common in 
the earliest stage pf the married life, and otlier ex¬ 
traordinary accldenlsl the first pressure will arise 
from Uie incren^^bf the family.' After .that number 
of children is bcirn^ ^hich^bausts the. earnings of 
the father, the .Inrth of another child produces the 
miseries of want, if there h no fund reniaihing from 
former accumulations, hardship introduces death, and 
the amount of tlwpopulation is thus, upon the whole, 
kept down to the level. of tlie' food. If there is a 
fund remaining .from former accumulations, it will 
now of necessity bp consumed; and by its consump¬ 
tion will enable the family to go on a little longer; 
to rear a child Or two more. But the number of 
children reared was before us great as there was food 
to maintain. If a greater number is raised, there is 
an excess of population, who bid against one another 
for employment, and lower the wages of labour. 
Already, the, grea^ mass'of the pqiulation were in a 
state of dnavoidable misery from Bie lowness of wages. 
An increase of poverty is now brought upon tlicra; 
and tlicir situation is rendered more deplorable than it 
was beforcl It is impossible not to consider this as 
one of the effects, which a fund accumulated before 
marriage, by the laborious part of the consmunity, 
has a tendency to produce. And this is a tendency 
altogether; noxious. 

, The greater part of those, who have talked and 
, written about savings baiiks have leA the principle of 
population altogetbpr out of their view., They have, 


be very nearly conned. But assuredly this, ifit cMi tlierc.fore, lell out of thpir view that circdnistance on 


be produced in any considerable degree, must be 
regarded ns an cfiect of no ordinary importance, 

Bassiiig from the moral effects, wc conic to the 
accumulation Whicli it may be in the power of the 
unmarried part of the population to make. To this,- 
- and what may spring out of it, all the remaining ef- 
■fects of savings hniik.s arc evidently confined. 

A part of the unuutrried population will make ac¬ 
cumulations, and undoubtedly they ought, if pos- 
oible, to be provided with tlte means of doing so. 
Let . us. suppose that the greatest part of them pro¬ 
fit by those means,. What consequences are we able 
-to foresee?. 

Of uninutried persons there are few who are not 
looking, forward, to the tparried state, and few by 
uhom, soon<^ or latoU iris not entered. As soon 
as persons of the lowo^ class are married, or, at any 
rate, os soon as. they nave a certain number of 


which the condition of. the. most numerous class of 
mankind radically, vahd irremediably, and almost 
wholly depends. Of. course, tlicir observations and 
conclusions are of litil^jmportancc, ;• ,' 

Otlicrs, wJiose mi(id^'.‘’Aro philosophical, enough to 
perceive the infiueiiCe of the' ]pt*inc 4 >lo 6 f population 
upon the condition of Uio great bulk of mankind, arc 
of opinion, that savings banks will tmvo a salutary 
effect upon the principle of pOp'platiob} <Hd amelio- 
rate-^o.cpndition of nirtnkinth'.by^lessening the ra- 
pi^lf v?ith'? which j^iey .'^.'Jliis is a specu- 

IjStidn (if the deepest interest, , If ^is be an effect of 
savings banks, they, will, inde^j'^'Btdrvc the-attootipa 
and patronage 6 f the phili^flti^pist and the sage. 

’Tw;foil.btsjnK is the mode in which the aothors of 
this ’b|4b»*V‘^8wieve' tliaf/the ..happy effects which 
they anticipete^will take placc..^. The means of pro- 
^I%,by.tlio:resei:vc ot a portion of theitf earnings. 



Batikl whf«b wil 



^' w'ttie unmarried 



, 'W poor.! In H!tth other *"»h« for 

aa^^baii^ ai» not but neccsw^,;^ Savui^ 

Tli^ n<^i|bui^<:wn«oqUeBdb.t$l[Q' W^^ those who ba:vo' 

jt'irf tuhif pi^er to do'mdtOf'^itU'auppose tl>at«$v>< 


___,,. , , the to; d^ there siiouM- 

of,aM^ag{f'‘/'- 0 |! 4 efeVw.‘a 8 rrw^ the result will ’. ; -T^k^^byrtbf^se^vee, h is at 

ba a Jejw^i^Hiiftrous oflsp^^jg! A siiiattor number of to pro- 

tO^be fiiod ttrltll'be reared:'Tho/>'l«lce'ii^ a>ri^ a'lonailtiti^'ofb^'ffls'good. 


^ iot^ibn td the food be reared 

•becomp0titid^,:'.^,V^y.';^;v; vhi5i'\'.'i^ , .' •■■•'■■ ' 

fot f wilUfise; dfld tW <>' ih^Ve’a&O^^^ll^Ve on adcount of History of. 

■cruel ybrerty of the' 'm 8 $ 8 .o£ riie Mutation.-iirni Be ,- the;ti£e&'uj^;4^ch Hhy^y'aen tdhed;fpr^tbb.’csta^^ 
abatedi/ ^ ’^nientof iiavirt^Vbanl»i.ii»d^dtayouc^^ifwe. 

{n this 'djetlu^ipnf' nptHihe isi doubtful, unless the Iv^ortain thie most .^fbl fptat-wb^i they «re capa* 
commepciog atopic If the desire created in young bf'e'of receiving. \' ,' ’ ; 'I r'v./'" 

perstras foir accanialation Insufficiently strong to prOr:' We are not awirb that j^.'l^^k.df-W'la^Htutioh, 
duce any considerable postpouenient of the period bf; ,nn8wering^|n a»i^ dpgrbe ^ ae<6^ptibn df ii mivings 
marriage, all ^ii other effects will necessarily foHu^'t • bank, was in this country eMres^^-publio beforo 
a reduced number of chiklreii; au'increastm rdwkrd the year iyp7,.whep a peculiar^schitmie /br‘the U>a- 
of labour; and a correspondent aUielipration in nagement of paupers, or porsphs depriWd of tho • 
condition of the greatest portion r!^'the'race. Sav- .means'of mainjuiiniDg tlicntse}ves, was published .by 

2.. ... 1_I... SM-kM.akWOaak«0-. %/twt ‘U^v^lBtaasaM . 2 m' jmJH A—1 ^ ^ 


It would be msh. however, to\ tSSirn 'aji.'ata astern 
tained fact, that sayings h^hs will ‘have ’the eftbet 
of retarding the period of n^Hugc.', Thei^' are per- 
irons who'bold the very pppoiate belief. .They say, 
that what chiefly retards marriage at present among 
the better part of the tabouriiig population, ampng 
those who hare a regard .appearance, and ;b value 
for respcctabili^, is the want of means to prpVide 
tlu> furniture of a house; that savings bjinks will en* 


I an account 
. igreat 

number of points, and would require an exposition 
of considerable cbnipibxity. Of th«it'p)an, one part 
consisted in'the itistttutli:^ of whnt, ,lfo distinguished 
by the name of ajfriigalH^ bank. • 

The series of Wants to which it was by him des¬ 
tined to operate as a remedy, were as follows: 

1 . Want of'physical means of safe custody, such 
as lofk-»p places; thence, danger of depredation, 
and accidental loss. 


able them to proVidy that furniture at an earlier period ' 2. Difficulty of opposing and nevcr-ylehling re- 
than at present; and that the institution 'wi))''ih.ere> sistance to the temptations afforded by the instru- 
fore accelerate the perj^ of marriage, increiBe the ments of sensual enjoyment, where the. means of pur- 


number of those who cannot be fed, and thus lidd to 
tiic calamities of mankind. They ridicule the idea, 
that the love of saving will become, in'^ the breast 
of young persons, a match for the passions which 
prompt them to marriage. 

If we consider accurately wliat takes place among 


chasing them are constantly at hand. . . 

3. Want of the means of obtaininjg a profit by the 
savings of tiie p 6 or, or the uae of them in, portions 
adapted to tlieir peculiar exigencies; - 
\.4. Want of a. set of instructions and mementos 
constantly at band, presenting to view the several 


mankind, we shtdl probably conclude that both ef- .exigencies', or soiirees of demand for money in store, 
focts will be produced; that the lovo of sayi'ttg will, ^ and the use of providing it; 

no doubt, induce aomo persons to defer the period of '' He. next proceetled to sketch the properties which 
marriage; but t^t tim raCans of furnishibff ^ hoi^, - ‘appeared to him to be desirable in a system of fru- 
placed at mi ekrlier period withii) their, reijyt, will ' gality batiks, commensurate to the whole population, 
produce the very apposite effiect in regard to others. . of tlie seif-maintaining poor. These were, 

Thu question is, whmh class is likyly to be the. 1 . Fund, solid and secure. 

. _« 3. Plan of provision all-comprdiensive. 

3. Scale of dealing commensurtUe to the pecunia¬ 
ry faculties of each customer,. ' 

4. Terms of dealing sufficiently'advantageous to 

the customer. ' 

i. Places of transacting business suitable * viz. in 
point'of viciiuty, and other conveniences.' 

'fi.' Mode of transacting business accommodating. 

' 7 .', Mode of operation prompt. 

8 . -Mode of book-keeping clear and satisfactory. 

In the plan, however, of the bank which Mr Ikn- 
thorn contemplated for answeting the purposes which 


most numerous i and this is pliunly one of Ihosc- 
questions to which no very certain answer can be 
given. Bm if we consider tlie 8 ^rength ot* foe pas¬ 
sions which urge to marriage, we slmll .pfobably sus¬ 
pect that it will not bo easy for foe love’flif ^vlng to 
acqutre an'equal force in the brea^ of any ednsidur- 
ablo portion of persons who are jojingi’whose educa¬ 
tion bus. ^een very bad,' and wnp hetice have little 
power eithi^' of foresight 6t- qf. ielf-bommand. 

Such are the different Himw*'which may be taken, 
of the effects which banks for themavings of the poor 
will produce. The,Exposition is useful to chock foe 
intemperate concl.usidns of enthusiastic patrons, and ; he thus described, jhe did not direct his view to that 
to show that much more foan the mrxe institution . simplest of all the farm.s of banking, the mere re¬ 
ef savings banks' is'necesfory to wdduco any consi- -ceipt of money, to be paid again with interest when 
deruble melioirailqu',:yither in the physical or mural v denwnded; the form to which tlie patroos of ^vin^ 



r * 


iv' 


Bahiu for bankfl at present appear judidoiidy to ebnfine their 
' attention. Mt Bentham’s ][nropo8ftl wak lo reccivi^mto 

tlic frugality banks tlie (ie{)osit8 of the poor, not for the 
mere pinnae of yieftUng an interest, and being with¬ 
drawn ^hen wanted, but to form or purchase an an¬ 
nuity for old age, when the power of earning Would 
be either destroyed or impaired. 

That the accumulation of tlie poor might not, hoW;*, 
.ever, be confined to one exigency, though that ^e'.' 
greatest, he proposed that this superannuation annul-” 
ty should be convertible, In tins whole or in any part, 
into any other species of benefit, adapted to the.cxi- 
gencics of the owner. It might, for example, be 
converted into an annuity for an existing wife, in the 
event of widowhood. It might be converted into on 
annuity during the nonage of a certain number of 
children. It wight serve as a pledge on which to 
borrow money. Fart of it might be sold to raise a 
marriage fund, or it might be simply withdrawn. 

Mr Benthaoi then proceeded to compare tJ^e ef¬ 
fects of a system of frugality banks with those of 
friendly rtf benefit Societies. To this emnparison, 
however, we cannot with any advantage proceed, till 
that other species of institution is first described. 
We are, therefore, mciined to fe.«ierve it wholly to the 
article RsiNEPiifSociETias, to which tlie reader is 
referred. 

It is somewhat remarkable, that no allusion whicli 
we can perceive in any of the numerous pamphlets 
to which the subject of savings banks has lately 
given birth, is made to this early scheme of Me 
Benthom; though tho work in which it is contained 
not only appeared in a periodical and popular publi¬ 
cation so long ago, but was laid upon the table of 
the committee of the House of Commons, appointed 
to inquire into the subject of Penitentiary Houses in 
1811, and referred to in the appendix to their report; 
and was published separately in one 8vu volume, in 
18X2, under the title of Pauper Mamgemmt im¬ 
proved. 

As no attempt was made to carry Mr Bentham's 
.plan of pauper management into practice, hts scheme 
of a frugality bank, as a part of it, remained with¬ 
out effect. 

Tlte first attempt, as far as our researches hav^e 
been able to discover, to give actual existence to the 
idea of a bank adapted to the exigencies of the poor, 
was owing wholly to a lady, to whom the public are 
indebted for several excellent productions of the pen, 
and who never took up her abode in any place, 
while hcaltir and strength remained, without endea¬ 
vouring to perform something of importance for 
ameliorating the condition of those by whom she was 
surrounded. Mrs Priscilla Wakefield, the lady to 
whom we allude, residing, in the year 1808, at Tot- 
tenliam, in Middlesex, a populous vuilage, within a 
few miles of London,' not only projected, but was the 
means of instituting, and the principal instrument in 
carrying on, a bank at that place for the savings of 
the poor. An account of this institution,. drawn up 
by Mrs Wakefield^ and datetl the S-tth of May 1804', 
was published io the fourth volume of the Prports 
of the Society Jbr_ Bilttering the CoiidHimt 'd the. 
Poor. The account is so sliort, and so much to the 
purpose, that it may with advantage be inserted hete. 



** For the punmse of proving a, safe and odfir 
yenient place of deposit for the savings of labourers. 



county of Middlesex. It is guaranteed by 
tre^e^, who mo gontlemsen fortune andyesponsiv ^ •' 
•bility,. most of them posse^ihg considmldp landed 
property. This renders it as and CMthili as in¬ 
stitutions of this kind can be, and insures it from 
tliat tiuctoation of value to whicif the public fends 
' are liable. The books are kept by a lady, and never 
opened but on the first Monday in every month, 
either for receipts or payments. Any sum is received 
above one shilling; and five per cent, is given for 
every 20s. that lies 12 kalendar months; every per¬ 
son BO depositing money being at liberty to recal it, 

.any day tiic books arc opened; but ^lo business is 
transacted at any other time; . " , 

' “ ilie. .money so collected is divided equally be¬ 

tween thP'six trustees. For every additional L.lOO, 
a new trustee is to be chosen; so that a trustee can 
only risk his proportion of L.100. None but the la¬ 
bouring classes, are admitted to this benefit; and . 
there is no restriction as to place of residence.” 

“ OBSERVATIONS. 

“ Tiicse few simple rules are all that have hitherto 
been found necessary for the establishment of this 
charity, the. design of which is both original and use¬ 
ful. To those who have applied, tlicmselvcs to that 
branch of political economy which relates to increas¬ 
ing the comforts, and improving the morals of the 
inferior classes of society, it must be obvious that 
every endeavour to encourage and enable them to 
provide for their own wants, rather tlum to rely upon 
the gratuitous gifts of the rich, are of great advan¬ 
tage fo the whole community. 

“ It is not sufficient to stimulate tlic poor to indus¬ 
try, unless they can be persuaded to adopt habits of 
frugality. This is evinced amongst many diiierent 
kinds of artisans and labourers, who earn largo wages, 
but do not in general po8.sc88 any better resources in 
the day of calamity ilion those who do not gain above 
half as much money. The season of plenty should 
then pnivide fer the .season of want, and the gains of 
summer be laid by for the rigouns of winter. But 
it must he obvious how, difficult it is for even the so¬ 
ber labourer to skve up his money, when it is at hand 
to supply tlie wants that occur in his fiimiJy. Fur 
those of intemperate habits, ready money is a very 
strong^ temptation to the indulgence of those perni¬ 
cious propensities. 

« Many would try to «^e a little hoard for sick- 
neb dr oM age, but they know, not where to place it 
without'danger or inconve^noe. They do hut un¬ 
derstand how to put money in, or to toke.it out of 
'fte bank; nor will kanswpr for small .cums, either in 
point of trouble or of loss of time. The same causes 
frcqutotly occasion thou^tless servants to sptmd idl 
their.wages in youth, and.in consequence to pass their 
r<dd age m a workhouse',~a sad reverse from the ia- 
dttlgeace of a gentieman's family, t'o-which they have 



Rwks f 9 i been babituated. Many instances indeed have oc- 
curred, that, for want of a place of security for their 
money, the poor have lost their hard earned savings, 
l)y lending it to sotne artful or distr 'sed person, »lio 
has persuaded them it will be safi; in his iiinids. 

“ 'fhe success of the little bank for cliildien, con¬ 
nected with the Tottenham Fuinale Hcncfit Club, 
mentioned in a former part of the reports, encoviraged 
the prt'S<‘nt design ; and it may be wortli remarking, 
that the bank was oj»ened by an orj)hun gnl of Ibuv- 
teen, who placed L.!i in it, which she had earned in 
very small sums, and saved in the llenefit Clu!»." 

In 180.5 and ISOb, two pamphlets were puhlislied 
by Mr Hone, in the first of which he .seems to have 
had it ehietly in view' to point out the o!)jeets to wiiich 
a seheme for preventing among the poor the miseries 
of want ought principally to be ilirectetl; in the se¬ 
cond, to •■.keteh the form of an institution by which 
those objects might bo obtained, 'i'he scheme of .Mr 
Bone i.s, however, lu'arly a- compreliensivo as that of 
Mr Heiithain, and, therefore, extending fiir beyond 
the suhieef to which the i>resciit article is eoniiiicd.. 
The following iire it-, principal objects; 

1 . 'I'o provide eojiilortahle dwellings for all who 
reijuire them. 

‘.2, Sums for their maintenance. 

A provi-ion for widows and children, edneatiun 
for the liitter included. 

•t-. laidowineuts to chililron at '.'I years of age. 

. 5 . Temporary dv\ellings to destitute strangeiji. 

(). 'I’o aiford small lo.in-J. 

7 . I’lovi.siou for person.-, wlio have belonged to the 
army or navy. 

.S. To grant annuities to person.s to wJmm that 
mode of if-.-.istauce is the he-t ad.ipled. 

'I'o alfonl <i provision for persons l.inie, or other¬ 
wise (lisahleil. 

10 - To procure siuialions and rmploynient for 
those deprived of tliem. 

I 1. To nur.se and edueate ehildren, a# many as 
possible of the children of those wlio are themselves 
the lea-st (piiilifled for the task. 

ly. To provide baths and l.u.itories for the poor. 

To tin* aceonipli.shment ot’ this seheme, b.mking, 
however, eonlrihules a dimmutive paif. ll is not 
propos'-'d that all this siionid be aeeomplished l)y the 
funds of tile poor theniselve.s. Tile receipt, howv'ver, 
of til,* contributions of tlie poor, foriius an essinli.i! 
article ol’tlu' pkii). un<l so I'ar it in\olvi s in it lb. ptm- 
cipli- of a .savings bank. It was projii'sed f«) receive 
till* contributions of single pi i-son.s. .md return tlit iii 
with premiums at the peiiod of marri.ige ; to receive. 
lUrther, the eontiibutioos boili of tin* single and 
the married, with a view to t!ie future .ind uhiinate 
provis'ou; for tinmgli ali persons would, .leemding 
to this seheme, receive a provision, it would be a 
provision with more or le.ss of excellence, according 
to tlie contributions'of tin* individual. 

Savin-s In js() 7 . the niiiiister i/f the parish of West ('alder, 
Blink* in j,i Scothiiul, f'oiiuJed a bank for the s.ivingo of the 
-CO iiH. (,{• |,jj. parishioners; and in 18 l(>, 

withoiiiuny knowledge of w'imt had lieen aceoiu- 
plisheil in We.st Caliler, Mr Dimean, the minister 
of llutl.well, another ol' the Scottish parishes, e.-ta- 
blisheil ..ne in his own, in nearly u similar form. Mr 


Duncan, in a well written pamphlet, in wliich he tie- BanV* 
scribes the form of liis own institution, and explains > 

the object which the system has in view-, and the 
principles upon which it is founded, infonns us, that 
his idea of an econoinictd bank for the savings of the 
Industrious, was accidentally suggested to him by a 
perusal of the pamphlet, entitletl, Tranquilhly, of 
Mr Hone, at a time when his mind was peculiarly 
excited to the consideration of (lie suliject, by the 
circumstances ol' the poor in tlie town and vicinity of 
Dumfries, and by tho threatened approach of what 
he deemed a national tni.vfurtune, tlic introdneiion of 
p()or-rate.s, 

Tim course pursued by Mr Duncan is in llie high¬ 
est (iegree instructive, U is founded upon an ac¬ 
curate knowledge, of human nature, in whieli the 
men wlio step furili from elevated situations to ame¬ 
liorate the eondiiiun of their feilow-ertutures, are 
in gener.d .singul.irly deficient, and aherefbre most 
eonnimniy reap nothing but tile natural fruit of injit- 
dK;iou.s measures—di.sui>puiiitmeiit. ,\b a griai ell'ect 
w.'i.s intended to bi* produced upon the miuda of the 
peojile, Mr Duneaii s.uv the nece.vsiiy of carrying the 
minds of the people along with him, and of udojiting 
(lie most powcriul means for making them feel and 
tiiki* :m interest in tlic eoiicerii. I'liiess the interest 
is felt, and powerfully felt, tiie operation of tlie 
iiiriehinerv "ill be feeble, and its cffe‘’ts (riding. 

.Novelty may give it some tippearaiice of slrengtli for 
a time, blit tins will giavlually decay. 

In tlie lii>t place, it was necessary that every cuitsc 
of ob.struction sluuild be removed. " 'J'lie prejudices 
of tlie people should be carefully cunsiiltoil; they 
s'liould lie treated even with ilejieacy ; and the most 
iinreasonahli* sernjile.v of the ignorant and suspieioms 
.dionld, as till' a.s possible, be obviated.” It is not 
diiJv eoii'.idv red by the upper ranks of the popula¬ 
tion, how iiise|'>arable from hmiuiii nature are ihesius- 
picions of tJmse wiio are weak, toward those who are 
vtrong; the suspicions of those who are liable to be 
burl, toward those wlio are capable of hurting tiu-ni. 

.Vnd it is oiilj the bliiidiit ss of self-love, and oiir in¬ 
attention to evils in which we are not called to parti- 
eipate, that leave us ignorant of the ticluid grounds 
in praetiee, wlu nee, even in this eouiilrv, the insti- 
tutnms of which arc .so much more favourable than 
tlio.se of mo.st Ollier countries to tlic poor, tlu- wiak 
have reason to dread ilie infcrfereiice of tlu; itrong. 

.So iiiLicIi for I'eiiniving the cau.sc.s of di.slikc. More 
is jieeessai'v to create a positive, and still more to 
raise an anient ariailiiiieiit. 'i he springs of liinruui 
nature iiiii.st lie -kilfully touched. .Mr Diino.m knew 
where to find them, and he looked to th iPtan.s 
wliich the eiicnmstances of the ea.se aflinded for 
placing them iii action, “ ll may be observed m 
general,” be sajs, “ that in all those situations, where 
it is practieabie to assimilate the mode of ii.iir.aae- 
ment to ili,.* seheme of Friendly Soeieliiv, (Ik ad¬ 
vantage to be derived from suel) a ein iiinstanco 
ought not to be 'iverlooked.” If tliere w ere noiiiing 
in the case but the actual existence of tln -i .societies, 
and the favour with v.-liieh ihe people n;;.iid ilicni, 
the iniportauec oi tliLs advice wooUi .still be more 
than c.t:i id.-ioble. lJut. suv.s .'I ■ I'lmcan, “ On this 
subject, it may be proper to iiueiid to the following 
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Banks for rcinarlcs : Those who .ire at all acquaiiiml vitli the 
S:tiiu;!s. liisiory of iviciiilly "(lenlies, must be awnre, ilua tin y 
owe iiuiel. of ilii ii pepiiliivity to the interest ( \eitul 
among the Ion r onleis, by the shiire t ) vvhieh laili 
ul'the nieuihers is mhiiillecl in tin* niatiiigetneiit ot the 
instltuti 'll. ^1 Ik* Io\i‘ ot jxjuei* is inherent in the hu¬ 
man mind, and the I'onslitntiiMi <>!' Iininlly 'oenties 
is ctdtnihitetl to JiI-‘l'It^ (in’* I ntoiMl U, ling. the 
leeitihei’!, tiinl, in l|b<* evereise Oi lin n liinetionK, li 
certain increase of p-nseind conse'int luv. nlneli in¬ 
terests their self-love in the |>io-pei ity <1 tlie estu- 
hlisimient. Besides, hy llni!-Ii.une; constantly he- 
fore tlieir eyes the onerulion of ihi- v. Ju nu-, in all its 
details, they are more forcibly :■ onii.l -d ol it.- ndv.in- 
ta<>es ; and not only mdneed to ninKi' oi, Mi,r 
tiieinselves (or obtaining; ihe-i adv.uit n'e-, but n- o 
to per-iuado olliers to follow their es.nnple. lienee 
it h.ij'peiis, tliat U great miniliei of active and /I'ahins 
supporters of tlie inslitotion are nlway'^ ts) in loinul 
uniongst the nienil)e''i of a I'liendly 'c'< iety, «lio tl<> 
more for tlie success of tin- t'l;d)h''lMin'nl t';.in can 
possibly be efl’ccteil iiy iln-bei'evolent e.\i rt.ons ol 
tndividinils in a li'gher staiion.' 

J'or tlu’se rea-oiis Mr Dm" ,to in M ii e\‘|iei'ii ni 
to give the coiitrilmtors t'win .el.'es i sh ite in the 

imniagement of till'ie-tilnlion •, and ih.il 'hue " .is 

well clioseii. 'J'ln* eontriiintni •> in .1 body wii-o.ol 
fit to be- the acting p.irtn.'; hni fn \ w,:. nt 01 
choose those who slioidd ae' l*ii tlieie. A ■ iiui.d 
meeting is In-hl (>nce a-yi 'r, >00 •tin,; ol nl n i 
members who have made |i u on'.ii- loi ms nrenili-, 
and whose deposits aiiioiint ii> l..(. I!t il.is imel- 
iiig arc chosen the eourt ol' dirn loi', tin-coiniiiitiee, 
the treasurer, and the irii.-tie. fie fion lionai ios to 
whom the cxeentive operations are mmlin; d. Ami 
by this also are ruviewevl and eontrolh d fin trans¬ 
action.'of the |)a.sl year, with power m rem.-e (lie 
decisions of the eonnniilee and i-oiniol director.'; 
to make new laws and rK-guhnions. ,ilinr iJio'e 
already made; and, in otlier n'pm'", to piovide (or 
the welfare of the inslitiiimn. 

The power of ehoii e i-, sonnwli il hmiivd hj ilie 
tjnalitiealion.s rci|nired. I he 'oeieiy (Oiisists ol 'wo 
sorts of meml»(-rs, the ordni-iry, and the e.\.tr!ior<liii;«- 
ry, and honorary. The gemr.il rneeimgs li.ive .done 
the power of electing lionorary niendiers. lint the 
Hank Trustee, the LouUJ.imiii mint and Virc Lieutc- 
xiant of the eoimlv, iheSliei ilf-depute and lii.'snli.s|i- 
tute, the ineinlicTs of Parliament for the eo.inty and 
burgh, the ministers of the parish, with n rtain 
magistrates of the town, are honorary memlier.s ex 
oJ}kiv; andthcre ari'certainregulated subscrijilions or 
donations, of no great amount, vihicli constitute the 
person paying them, //i.ve Jitcio, an extraordinary or 
honorary nieinher. Now, it is from this list of honorary 
and extraordinary members that the choice ol func¬ 
tionaries hy the general meeting is annually to he 
made, provided a suHieienl mmiher ,.f them should he 
disposed to accept of the oHiees designed ; if not, 
from such of the ordinary members as make deposits 
to the ainoimtofnot less than L.d, V2>,. in the tear. 

It is not titling liere to enter into the details of the 
organization, or tho.se of the executive iirratigi nient. 

It is sudicient to state, that deposit.s are received in 
sumsof ls.,beiu- interest at the amount of L. 1; a.wl are 


FOR SAVINGS. 

always payable, with eomjtound interest, on a week's <tank*for 
notice. , Savings- 

It seems not to have been till 181 f that, the pro¬ 
ject of fravings banks made any farther progress in 
Scotland. In tliat year, “ the lidiiiburgh Bank for 
Saving.' was instituted.” says .Mr Duncan, “ by a so- 
eietv of gem lemon, of the first inilueiice and respec¬ 
tability; will), from their enlightciU'd labours in tlie 
stippre.s.sioo el' mendieity, uml in the cstuhlislmient of 
a peniiuiieiit provision for the poor, had alrt-'ady ac« 


(jiiircd. lie, tiitimg claim to the coiifidcnci? and ailec- 
tioii Ilf tin- public, and jiiirliculiirly of the lower or- 
dei'.'' Ill the eonMilntioii of tin.' bank, the interfer- 
eiiee w.i- ri’n eled of tlie depoMters themselves ; who 

we.iiiij.ly iKimii d to eoiifide their money in the 

li iiid' III' till gi iiileim 11 will) uiidertooli the miiiiiigc- 
On III -li (he io.stii'.iiion. ” This ciri uiii.stance,” says 
Mi Dm.1 .III. " ha' operated as a iioweifid ohstruc- 
ilnii In ilie 'inee.'S of the jilan. The truth of this 
wii! a|ijie'i' a very .'ti ll.iiig point of view, if we 
eontia.si ih • pinens.s ol‘ the seheme in ICdinburgh 
, vviili that ol tile Ciitliwili p.iri'h hank, or of tliose. 
io'litiilli/iis wl’i'h .lie fmnii'd on a .■iniilar plan.’* 
\.'i(l he tin 11 piesiiit' .1'll,itemerit of fills, which 
('nil\ -inij.'i'ii ill ' posjlien. and -tningiv dlii'fiate 
till unptii i.inif I'l till prim ijile on whicii ilic Kuth- 
IV1. 1! m-' il’ll ill" was liionded. 

.Ml Dimi.in. iimn ill ferenee In thegenllinii'ii w Iio 
ii' ide (lie 1!. i I'l.Ill i'l l tile l-'dinh'iigli bani,, .'. i ms 
'. "t,;,!!’ to .1. w lii.tl ;i jw'iietii.' .net ting ot'.ill tl;eion. 
ti diiiii)'".. .itid .1 re.se! 1.0 lull tli.'il mi el mg ,i|'ee}'. 
tiiin ;)ppi'."p ..lie |>owCls. o.siftil iitd iinpnil.ml a. il i<, 
iii.i\. ill gu ilt i itiisueli .IS [■.liiMbnrgh, (le aiiended 
wiili incoiiv'i i’iem’is which imlweigh il i aih.iot.igi'.'. 
.^lav I'lif till', luiweiii, be a conii-s-11111 loo ea-ily 
made? It would, at lea-i, he desirabie to liave giunl 
rea.'Oiis pri'.si'iiti'il for the .-.lenfua; ofso great an ad- 
v.mtage, bel'ore we consi nt to Us being iiiaile. 'I liero 
is ,111 elivnnis ineonvcnie.iee ni assemblage.' of people, 
ol iniv deseiiption. wlti'n too large. And il' one 
blink were to -.erve for ilie wbolt: ol a gicat city, and 
the. ciiiitributors should ammmi to any emisidi raltle 
part of the population, the assemblage would un¬ 
doubtedly be too large. But this, under the circuni- 
sianee.s in roiitein])latii n, Hotilil not be tlie ea'C. To 
i.eeo.mnodale tlie cio'tomers, there ought to be a 
Ii.ii s ill every parish, or similar district. Tin re 
wimld he no greater .iieonvcnieiiec in ealiiiig toge¬ 
ther till* nuidi'i lie number of eoiitribuiiirs to sueh a 
bar.K in :i citv, tlian )■ the country. Tlic (act is 
piovtd by the aihple I'xperience of friendly societies; 
the memher.s ol’ which do actually meet much ofleiuT 
than once a-year, and devoid of many advantages w hieh 
the mixture 'f persons of the upper classes w ould aflbrd 
to the a-soeialion of a savings hank. If any ct niral, 
or general institution, to give unity and eonibinatioii 
to the operations of the ditf'erent banks of a great 
city, wore found to he useful, it might be ('ornied of 
delegates clmsen by the committees of the several 
district or parochial banks; and thus, without any 
inconvenience that i-an be rationally coiiteniplated, 
all that fervent interest which is the natural ellect of 
giving the contributors themselves a part to act in 
the forniation and conduct of savings bunks, would 
be provided for aud secured, la Loudon itself 
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SRoki fir there ere various Institutions, wholly dependent up* 
, on voluntary contributions, the subscribers to which, 
though extremely numerous, are annually called to¬ 
gether for the election of committees aii«l other ma¬ 
nagers. 'rhe society of Schooh / • AU may hi ad¬ 
duced as a conspicuous example. And where is 
tile inconvenience that is ever found to reMilt? 

In tlie mcantiinc, eif.iit* were hegim fm- the i 
sion of the syi-lem in England. In tin- teiir INI.J, a 
judicious and successlul sttleinpr w.i^ iiimle Itv l)i 
ilaygarth for the ustabli'-linienutfa hank lor ^;■.^ ings 
at Hath, where, sometioie heldrc, an ins!i!nii(>n un¬ 
der the name of a servan!'.-, Iinnl, had In t u inrm. d mi 
nearly similar principles, at tin Migg'-^limi of i.ady 
Isabella Douglas, skstir of the ['.aii of .Si’lkiik. 

’1 ho ciri'Litnstanecs o' I'.'i;','lud vtn in ma rd r< - 
spcet.s niwcli less lavouialili' aie, (ihin fniu'.ltd ep 
on (lie .sivings of tilt; poor lii.ni ilio.-i n! Neolland. 

I ho ilisadvantagiM exisiiiii; m a.i lu .:', 

enumerated hv Mr Dniic.iii. le.i'U r lour leM,;* . i-i, 


Savinf's 
Maiiks in 
iCa^land. 


■I’Jie 

character and h..! 

lit' of 'hi- p 

I'Ojile ; ' 

;.t|y, 

’! !.;■ 

t'il ' 


V*. 

link 

nature of the ei-< hsi,.- 

I.e.il c'!'!!.' ! 

11.0 , . 

...dv 

! i:c 

til.' 

do,....'o 


s'. (M-i 

••vslt 

■m of poor laws ; 

(Ihl-y, Tin- • 

.i.i;i’ of 

!!,.'■ b 

•aik» 

ri't I 

1, (" lit 

1 II 

il'K s 

in; bu mcs'-. 





I, 

h .-.Il': 

. V, nii'ii 

'P: 

11 ' tlisl lh:'i c 'i.'i V 

,i ■•>■1 .d .in>! 

I'a na'i 

'11* t»» 

II'.' 

‘i. 

d,,i 1.,.' 

1 

• r k 


ilrlion a hii ii th.'y 

!;;ii'ld i'l • 

>IIlt '*t * 

;i.'. o!i.';- 

’■ u. 

'■ ni.i. ..1 


1 ii(.. 

nils. 

'1 hi ilia tr.iiii'.i 

o' lili"-i' I" 

*'• III n 

!tu *'< 

K ’ 1 

’ i' 1 

i!.!.' h.t' 

( J «*'i 

l •)'" 

i/ SI 

i.iii'd. ’1 ill' i.i •!. 

ho.it'l 1 r. ' 

1 ml J 

kirik k 

Ml- 

(!'! 

all'! (■ 

. n ) 

. \ ‘ 

i t . 

■Ill' i-ner.;!iiii-' i.t’ 

i!..' '..'1,1 1 . 

1 III. • !. > 
1 

'•u til 

;ii i\. 

» ' 1 

■ti.l'. - 

■ tl, 


«-vid. 

1 i -> :i dill'. 11 11. (■' 

"> .1 I III .1 

' 

1* jMi; 

1 

fil ' 



. 

* »’ • 

■ I'l 11 iK'l >>( 1 he 0 

.11 1- .I'l .S-*' 1 

m! !,» 

. IkiV 



. I 

'•(V.J 

\ n 1 


1 for 'he i.i'i.ii • ■ 1 

'n>-'(. '1 w ! 

■!; il'i i. 

1 . cl>K 

1 ?t> 

htl.l 

iP.tl . ' ■ 

1 

(' 1‘ 

• i 


ct is i!m‘ IciMda;' ■ 

II will h 'onii 'II 

ll'oni 


])ii 

!, II • 

1 

. . V*' ’ 


d, tli.it tile SI'. Ill 

i> > .lit u Ik k 

10 t'l.' 

<1, p. 

‘.- 1 * 1 -v 

H •- n 

1 i!,. ■• . 


I (. 

tl l‘V 

I'eceiie. i- ciiii.ii (>) th.il nl '! 

. isink 

el i'. 


S. 

.I'l. ,.(' 


/• • n 

l.iiiti i 

il •! it. '! !..* t i 

i 1.- ' ' til 


,r i. 


1): M k 

V .. ' 

-p'. 

'U -i 

Im 

*l»i. 

1111 ; i1 till' till 

itl.C'l do 

s. * < ' , 

it 

.11 

I'll-, i 

!•■ t.. 

iK 1 


title him to receive his dividends every six months, 
the same ts those paid at the Bank ol' England, one 
sixth iKiitg ded'K ted for the oxpenets of the insti¬ 
tution. li! the cof.stilotion of thks hank, no part of 
the iiianagemeiit, and no eontrol over it, were given 
to the ileposileia. (..'ertnii: trustee^ .md iiinnagcrs 
Wert! ronsliitiled, with jiowers of Mipjilying vaean- 
eiis ; and th • mone\ of the dejuisitcr-s was \C:'ed in 
the fmnls in Die iiaiiies of a ciitain portion of iho 

Ine.lees, 

III ihe iiionlli oi'.\()\eml)tT ISJ.O, a bank was pro¬ 
jected tor the town and vicinity of Soutliaiiiplon, to 
nhicli the zialaii'l inllueiue of iho Right Ilonour- 
ahle (iioige lio-i; in a great degree contiiijuted. 
Ill the foriii.ili.iu oi’diis iriMitulioii, the model of the 
I'Miiilue L1. 

pt nilo'Mi’i*. V \ ) ftini'i-d tlKMu«r!vi;b intt» jui aJisocia- 
I’u'i fur I*.. ling till- money oi’ llie poor; exchiding 
i-li i!), m'.iMu'ioK of llu-depositer.s. Itditfer- 
ii.lied at Rath, which gave 
.'j oiiion of the dividends, ard left, 
u' ';ai.i el Ions by the tluetiuilion 
tin ii tin‘iii'3 liiid purchased ; tlis 
ilu.u'.'h It vested the money in 
iv'N, iiinkrlook to jiay n fi.ved in¬ 
i' (C'./. on each sum of Jos. 
li' ili’|K).sit when demanded, witli- 
I.it lull, 'flic chance of any rise 
.ii till- funds, the bunk, in this 
,-;i. I'hc .'^ontlinroploii, like the 
ai-'i|.il the ainoiiiit of deposits 
e I'll.in any one individual; and 


hiii.k >1.1' principally followed. It was 
a l ertalii niiiiiher of noblemen and 


11 1 .'oil's to ojii n ,111 .1 . ..uiit i-. nil one of tiic-i ii.n i,.', «i.iui.ul ie 
and pay to tiu- ,unl'-.-iin u- t'n l-ni'ii i iiiiim.I, l„..ii .i.i' 
iii.'ikiug Mn li a (it hii tii-i . 1 - tI.e i Vj-.i.i'i ' oi iiu-in- thi-i. -ii- 
fltituliuii oi.iy u'(|iiii'e. iln- if;. 

Ill Engl.ind it is not i'l.'-'.uiiiai\ for b-mks to lilow ei-n...i'”. 
iiiterc.'t on the dep'i-it'wlneli .lu nnnle w nli thnn. ti'i. ' 'i.- 

And where poxs'lily interc't inli:lil in-obtuini d, ihe un iili. 
Seeurily would not ali'-te. ■ be ginul. 'I'lie s.ivii.gs (mi'iI' 
banks liasc no source uin-nce iiilerc't can bo do- -'i.ii- 
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llto institution lias In deal, Riir tins Hnct'iiiiion in 
the price of sliH'k 1' .in imasoidable enn e ot I'oin- 
plieritioii and ob.syurity. 'flu; inoiuj' of one niaii 
produces more, that of anotber les.s, according to 
the price ol’ stock, :it the time svlieii hk depo.'it is 
niadc. When it is iviihdruw n, a stun is reeiivid, 
greater or le.s.s than tl;:it which was put in, according 
as the price of stock lias ri.seii or deelined. 

The plan iipon whieb Dr Il.iyg.irtb proceeded, in 
•the bank which his strenuous exertioii.s were the 
means ol si.'i ig on foot in Rath, was to niake ivery 
depo'iter. to flu; value of one or more pounds of 
steck, a proprietor of stuck to that amount, and cn- 


•II ji!.") made in London. A 
• nid- r tile iutluenee of Rarbcr 
le paiisli ol Covent-tJarden. A 
•Ilf .nii.iiiil;ini.s of the jitirish, rated at 
n.'iiOi, 111.',’-‘her with the meiiiliers of 

■ .i;.i I oimnitlee, aiul twenty-four of 

■ I l i;n b) tlii'tiiselves, form anotlier 
ebno'e their agents, and eon- 

- . ill '.ant of security in this plan 
■‘•,11 ti.-n ; ill■■ iiuiney reinuiniiig in the 
ii'i 1 ri.ii-i iiuiii dual', m the eliarncler of trea- 
.ilhr.iin, n.t-n--I at. .’i n nf. 

ip. iud in (.'hikenwell, amillier pa- 
njiiili-, on till- ;.'!)tb of.lanuaiy IHlC, 
.1 (In iiisirnnii niality ii(' t'harles Tay- 
iii ()\ wliiili the (ieiM)siter.s appoint 
I ir cimimitteos of .iccount.s, tlieir 
i\r. from their own number, and 
I In- bu'incss of the in.stitutiou w holly 
fo till ni-vbys 111' tri'.iMirer is tillowed to retain 
to tile ainnui.t nf only I.. “.'lO, for which be gives .-c- 
ciirit',', and .lilnws iiiii rest at .'> j-i'i ri'iit. for flio sum 
in liis hands. I be ollitr funds are invi'ti d in ginern- 
inonl secnriiii's. The gri-;d detect in tbi.s otherwi.'e 
iiil'iiir.dilv constituted institution, seems (i) be ii»" li¬ 
miting the choice ot nianagei' and funcfion.ir.es to 
tile depositers fln-inselvcs. Why should fin-deposi¬ 
tors depiive tlieinselvc.s of the advantage m choosing 
a person who would be eminently nsilul a.s a ma¬ 
nager, tluuigb not ol’a rank ol'lile to reijuire the in¬ 
stitution for his own usef It’the ilepo.<itcr.s have the 
jiowcr of choosing, for the inauagemcnt, whom tliey 
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Banks for p1i-,i?o, ilcpositcrs or not. ilioy will have all that .share 
, , '•(' .iclion which is iM’(T-.'ary to Cfifcxblish their confi- 

ih iKV iinil i'.iiitnatc th( ir zeal; while, at the same time, 
nic!' of superior nhication an<l iiiflueiiee may he 
joim'd with tiu-m, and prevent, hy their wLsdoni and 
.utlhorlty, any error to «hieh the husiiie.ss mij'lit be 
otherwLst* e\]) 0 '^^cd. As ofleti as men of -superior 
edneation and I'ortiine shovu'd a disposition to render 
themselves u-seful in the conduct of the institution, 
daily and universal experience jtrove how certainly 
niid gladly they woidd he eliosen. In the meantime, 
tlie pro.sperily of the t’lerkenwell hank is a coniplett' 
|)ioof of the safety with nhith liiat eo-operalioii of 
‘ the contiil)utors, the utility of nhieh is so well de¬ 

monstrated by Mr Dnnean. may be employed lu the 
greatest eities. Clcrkenwell is a parish, a great part 
of which i.s inhahited liy stmie of the poorest pcoplt! 
in the niciropoh's; tin'I'.Uuhlishmcnt of the bank was 
.atteinU'il with nofliinc which was cak'idatt d to eseil(‘ 
.my .".‘tention ; with adverti.someiit s'‘antily snlficieiit 
to make it known in (he district; yet on the ;'id of 
* April, less than three monlh-s al'tei the lime id’il.s in- 
fiiilntion, it had t,07 depositer-s, and had received 
1..‘.'(i!), lls, (id. 

'fiiese local and eonlined atlemids in ilie metro¬ 
polis were followed liy others on a larger scale. 77ic 
Siicif'ty /'nr Ihr ('widitiun n/'llir /’on," took 

measures for interesting a sutlieient inimher of nohle- 
ineii and gentlemen to esiahlisli a grand Sa>iiig.s Hank, 
or Provident Jnstitntion, wliiili was deemed a pre¬ 
ferable name, (or tlie whole Olathe w e-fern half of the 
metropolis. Several meetings of persons ol'high r.mk 
and others wen-held during the monlli of .March ISIO'. 
'Flic ]ilan of the bank of Southampton, to p,a\ a ctr- 
tain fixed rate of interc.st, and letnrn llicmatrlc- 
jiosit on demand, was lirst proposul. 'I’his, with re¬ 
gard lo tlie facility of giving satisfaction to the eoii- 
trihutors, and avoiding all misconeejition on their 
part, injurious to the prosperity of the iostitiilii'ii, was 
higlily desirable, i at, after a due i.oiisidt ration of 
the danger to whieli the institution winilif, on this 
plan, he ixposed, in the event of any great depri.— 
sion of the pnee of stock, it wa.- resolved to follow 
the example of Batli ; lo render each dejiositcr a 
fitockhiiliK r, and con.seijiientiv hiinsell'liable to cither 
the prolit or the lo.s.s which the Hiictnatimi of stork 
might ocea-ion. 'I'hi.s instilutlon was enmnn-iil of 
the nohlenien and gentlemi a hy whom it wa.- jiio- 
moted, who fonneil tiieni'-iIves into an as-eialioii, 
consisting ol'a jiresideiit, vice-pre-idenl. li'iisii, and 
managers; wholly exeindiiig the i ii-o|'ei:itiiin of tlie 
depositeiand all intirvin”.ion or ennlrnl on llnii' 
part. This institiilii>:i wa- i)|)ened in I’aiilon Siiiel, 
Ilay Market, on the l.Mli of April (ollowiiig: and an¬ 
other, prnmoti'd liy the jinneipid genllenien in the 
city, and I'oimileil on sinhl.ir principli-. w;i- seim ;if- 
torwurds opened in Hisliopsg.-nc .''tn ei, for the la-tcru 
half of the metropolis. 

Of'the hank for llm western divi-i,m of the metro¬ 
polis, a particular aecoimi has been piililishi il hy 
Jose])h Ilnme, I'i.sfj. om* of tlie nmnager-, whiiii i!e- 
scrve.s attention, a.s containing a valnnblc set oi prac¬ 
tical rules for the detail of the hnwness, aeeord ng *o 
tile piiniijiles on vvhieh that institution is f'oia.il, d ; 
and, above all, as containing the ilescription ot a sys- 


tetn.of Book-Keeping, admirably adapted to tho pur- H>w>k!i for 
po.se of saviiigs banks in general, and of which that . ^ 
gentleman JiiniBelf was the principal contriver. 

By i\Ir Ilume and Dr Ilftygarth,we see that the term 
Provident Jnslifiition is applied as Ifie name of those 
association.^ which have it for their object to enable 
tin; poor to place tlieir money in tin' rtuck*. The 
term Bank, whether calk'd a Siviiigs Bank or a 
I'Vugality Bank, they would eoidine to the.se institu¬ 
tions which pay ii iixed iutcre.-t, and return the neat 
deposit. 'J’lu- term Bank, however, is ecjually appli¬ 
cable to both, and the best denomin;itii>ii they can 
receive. Some ailjnnet is wanted to distinguish this 
front other specic.s of hanks, and no good one ha.s yet 
been found. Neither l'n<}^a!ili/ nor .S'«v/wg« is dis¬ 
tinctive ; every hank is a frugality Itank, Pour's 
Ban/, would be Ibe best, but fur one eijsieln.sive ob¬ 
jection. til..I it is bumiliating, and in common accep¬ 
tation lii.spaii'giijg. 

A.s government .securities aHiiril in England ties 
onlv expediint, allended with sal'ity, for employing 
the depo.sils of the poor; hut as these seeuritics are, 
ttt tin: •'.■inic time, attended with the great iiieonve- 
iiienee of lluciutition, aie.i u (|uirc the transmi.s.sion of 
the money to ;md Irnm the metropoli-, of which the 
incoiivenicucc would oftim he eoiisiilerahle; .Mr IInmo 
is oi‘ o|)iiilim, that the jiovvers of government slmuld 
heeinplnvid for the removal of these two iiicoiive- 
nienee.s, which would merely alford to bank.s liu' the 
poor in I'kiglaiiil those ailvaiUagi s wliieh they tilrciuly 
enjoy in Siotl.nid, IVoni the adiiiiialilc sttite of the 
hiinking Ini-iiu-ss. The eileels might he aeconiphsheil 
hy the payment of the mimiy to the receiver of i aeb 
county, and hy the receijit Irom liim of the proper re- 
liirns. This woiikl no iitherw i-e i Inmge tin nature 
of'the (raiisuetion, tfian tli.'it tfie mom y would (Iiii.s 
he lent togovernmetif in a way extremely eoiueii'eiit 
to the poor, w Idle, by pnreh;ise into the piihlie stocks, 
il i.s still lent to goveniment, bnl in a w:iy far from 
conveniiail to that elas.s vif the people'. 

There may he, and there are, solid object ions (o 
the vemleriiig any great portion of the people the 
criditorn of government, as being unfavonrable to 
thaljiidepcndence of the jicojde on the goveinment, 

1 ) 1 . whieli all -security fiw good governnient dt pends ; 
hill il the jieoph' are to lie rendered the i l•|'dlll)rs ol 
goM rniM iil, tliiie can he no ohji'cliini to fliein 
in ine .'indered so in a w;i', eonvcnic nt to tlieiiistlvi's, 
i.itlur than in ,i way whicli is the eonir.uy. .And il‘ 
then i- 'm nrlier .'ceiirity hut that of gove nniciil to 
vhicli tin-l/.ink- to, till' poor can have recourse, wi 
;ire riAli I I'd to the alten.ative of citl'i r Inaii g no 
h.iiiks I'or the pool at all. or k iulieg llic mom y lo 
government. It will oeeiir to sonu' peiso. s, tlnit it 
miglif be lent to the jiarishes on the .sei imty of iho 
jioor-rate. BiM to tliose who eoiitempl.iti ttie aboli¬ 
tion of the po,n-r;ite, this will mit appear di-iiiihle 
as a permanent expeilient. If eoimlies wern inaim- 
ged aceordiiig lo tluir ancient const it utior.. the best 
jiluii might he, lo !i ml it to the eoimtiis. on the se¬ 
curity of the county riitc. Hulevin in this case, it 
could not ho lint witliout admitting u prinliginus 
evil, the principle of county debts. 

No nn ntion Ims been made of the plan of Mr 
Baron Mazercs, in the account which has been rcu- 



ttaiik* for dered of the succosSlve steps by which the business 
«avmgs jjf savings banks h«* bteu brouglit to its present 
nAnuock- ; because it was not conceived that tliis plan 
1)11111. corres])nn(lcd to the idea of u SiC'ngs bunk. It is, 
however, necessary to be de.scriftcd, beiause it is not 
inipOHsihlo tiiat some of the ideas realized in .savings 
banks may have bci’n derived from it. 'I'lic plan 
of IJnron .Mazeres was a proposal I'or eslablbliing 
Jife-annuities in parishes, for the bciii-fit of the in- 
du.strious poor. It was publislnsl in I77‘i. accom* 
panied witli the .suggestion of certain alterations by 
the celebrated Dr I'riec. It was rceonuneiided to 
the nation to obtain a law. for enabling the {)ari.sh 
oflicers in I'jtiglaiid to grant, n]>on inirelias'-, to the 
labouring inhabitants life-annuitiev, to be paid out of 
tin; p.-irish rates, 'i'ho ine.'isiire met with su))|)ort 
from .some of the most distingui.slied c-haiaelers of the 
time, and a bill was bronglit into the House of t’om- 
mons hy Mr DowdsnelJ, mnler the amspiees of Mr 
lliirke, Sir (J. Savile, l.onl .lolm (,'aveinlisli, Mr Dun* 
ning, \Ir Thomas ’rowiisln nd, and others, for carry¬ 
ing it into elUet, The plan received the sanction of 
the (.'ominous, the bill waspa.ssed, and carried to the 
House oi' Lords. Here it was not equally fortniuite ; 
it was not even permitted to come to a second read¬ 
ing. Due cannot conceive any viny good reason for 
throwing it out; because, if it produced any elfeeis, 
they Could luit be evil. The defect of the ]>rojeet, 
appears to consi.st in tlii.s, that it was not etdeulate'l 
to prodneo elfeots at all; it involved in itself an ofa- 
.struelion fatal to its operations. 'I’o piireha.se tlie.sO 
annnitie.s a sum of money, large to the pureha.'er, 
was dem.iinled all at once, ilow' was he to pos.sess 
it ? \Vhenee w.is he to obt.'iin it ? The means were 
ulmo.'-t milversiilly wantiiu;, and liki-ly to continue so. 

It is V. ortli w hile to mention, that a f avings hank, en¬ 
titled li'iiraii i/'Iu was (Siabli-hed by law 

al I’ari', in oin of the lirst years of (he I'rinch revo¬ 
lution. and it was in i..si.stcnee till a late period, per- 
bu[).s is to tlie ])re.sent. 'fhe account of it which wc 
ha\e seen, is in tJie Ayifi/vrs nf V^ful Knmv- 
lcd‘^1 , pu 1 >li.shed in Philadelphia, where a bank of 
industry was lately ( stabii.shed. Mr nenlham'.s plan 
of a IVugality bank, added to this scheme two im¬ 
portant amendnient.s, which at once brought it with¬ 
in the rmge of practicability, and enlarged the 
bineid' ol’its iisefnlne.ss. Ili'proposed that the peopli' 
"'hould j)ureha.se life-aimuitic.s, by sums dcpo.sited 
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gnidtmlly; and that these annuities should be Con- B-mk* for 
ve'rtilile into other i'orrns of benefit, suitable to Ute ^‘•''*"8“ 
exigencies of uacli individual. Bannock- 

Witli regard to the best ntudel of a sa\ings bank, burn, 
there is notiiing of nnicli importance which remnins 
to be said. Tfic great difiieully consisted in the ori-t'enwal 
ginal idea. When that was tulJy framed, every thing 
else suggested itself, without the snidllest. difiiculty.j|'j’„yJ.™j^,jj 
Two things were immediately seen to be fiinda- 
mental: In the first placi', security for the funds : In 
tile second place, the zeal of the people. The best 
general instruction which can be given to tliose whr> 
liine instilulions to form, is to set these two objoets 
before them, a^ the ends which tliey'have to pursue ; 
ami to adopt the means, which, in the jiceiihar cir¬ 
cumstances oCcaeh case, promise to be most ellee- 
tiial in attaining them. 1. With regari! to .seen,rity, 
the course appears to be aliundantly plain. 'I'hero 
is perfect security with many other advantages in tlio 
great banks in Scotland, which of course should he 
univir.sally employed. In Lngi.ind, theie is no rc- 
souice but government s-ecurity, to which, .is at pre- 
.sent I'.xisting, several inconveniences are attached. 

U. With regard to tin; excitation of that <lcgr<H* of 
fervent interest among the people, w Ineli is neces¬ 
sary for the production of any considerable ellect.s, 
all persons will not have tln.ir iniiuls eijiially open to 
conviction. Yet the incan.s :ippear to be ulnmdunlly 
certain and clear; let tin- contributors, in annual 
meetings, iilnm.se their own olllee-befireis, not limit¬ 
ing the choice to their own body : and let tin- people 
of weight and eliaraeter in the district, not only show 
their readiness, hut their d'.sire to be I’lmscn. This ks 
the general idea ; it may he niodilii'd into a variety 
of forms, aeciirdiiig to the eireunist.inces of dill'erent 
pl.-iees: inVeunistanees to wilieh matters of detail 
ought as imieh as pos.sil)lu to conform. It is an a|>- 
pend.ige to this principle, that the numbers, hence 
tile district, shouhl not be large, wlneii a single bank 
is destined to serve. This appears to be expedient, 
or rather indispensable, on other accounts; to faeili- 
tate access to the eu.stonier ; to prevent loss of time 
by ntleinlanee. if numbers should he liable to rejiair 
to the .same olliee al tin'same time; and to render 
praefioalilo. b_\ division, the otherwise impraetieahle 
amomit of lalumr, winch, if the great majority of the 
l'i'0|)le should bring deposits, the inan.igenienl oftin-in 
will create. 


BAXN'Of’KHUlI X. a rivuletm the county of.Stir¬ 
ling, celebrated tor a battle fought on its bunks in the 
I'arliei pari ol'the foiirlci ntli centurv.' As no eor- 
reei lUiailsof lliishatlU' have been given in the body 
olThe work, it becomes necessary to supply that de¬ 
tect in this place. 

The failure of the royal line of Scotland, by direct 
descent, in thegrand-d.i.ighter of Alexander III. \vlio 
died in the year IgpO, excited a eompetition among 
-Several powi'rfni nobles for the crown. Bui deciding 
tlieir respective rights by the sword wouhl have tle- 
Juged the kingdom with blood; nor were the tinan- 
ccs of any in (hat condition which could enable them 
to maintain an arduous and protracted conle.st 1'hc 
claims of all were, tliereforc, by contmon consent, sub- 


initied to 1 dward I. of T.ngland, a warlike and politic 
prince, who, li.nin:; heard ihein ])atienlly, with due.so- 
lerniiitv .‘nljudged the thjtnn* to .lolin Baliol. Ldward, 
though without apjiarent partiality, had not lost sight 
of his own inten st; but the truth was soon betraved,^ 
that he wished to render Scotland .an appanage of 
Knglaiid, could it have been eflected. 'I'lie right ol 
superiority was assert«“d, acknowledged, and then re- 
sisted ; but Edwaird bad power in bis hriids. and the 
abdieatio'.' of Baliol followed a short and troubled 
reign. That nmn.-irch now' openly avowed Ins design 
of subjogatiiii’, Scotland, which lie.itfeeted to consider 
only as a fief of his kingdom. Some p.itriota arose 
in tile course of an iuterregimm ; but their co-opera¬ 
tion being generally disturbed by jealousies aiiiopg 
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Bansork- tbcmselres, they were quickly overwhelinedi and a 
large proportion of the peers and barons swore fealty 
to tile English sovert igii. By a barbarous sentence, 
the most distinguislied defender of Scottish liberty, 
Sir Vv'illiam Wallace, was put to death at London, 
and Edward eonceived that the terror of his pmiish- 
nient would restiain others from resistance. lie 
was niist.ikcn, however, for Uobort Bruce, I'larl of 
Carriefc, grainl'-on of one of the original coinpctitor.s 
for fill' ktiigdoiii, reviving liis claim, was crowned at 
Scone in the ya ar l.'JOd, and prej>ared to vindicate 
it hy tin: sword. Ih' was at lirst unsiu'cesslul, and 
two ol’his hroiliers |)erislu'd in tin eouti’st, whijethe 
English were repeatedly viclorio'is, and ohtaiiu'd 
possession of all the sirong-liolds throoghout tin; 
eouniry. Meantime, alVi'r expressing irreconcilable 
hatreef to Ifruee, I'.tlward died, and his son, who 
soleiindy .swore that he never would remain two 
nights in tin- same phwe until he reached Scoll.iinl, 
rcsolvcil to maintain his sniierioi ity. But the imbe¬ 
cility wliieli he speedily disjil.iyid. Ids ignor.iiiee ol 
the real ilisposilions of the pvaij'le with whom he had 
to deal, and other eireumstanees, imhieed many wlio 
liad pledged their failly to Ids fatln-r now to deseit 
himself; and the parti/.ms of Biiiee, who w;!s ge¬ 
nerally acknowledged the real and legitimate sove¬ 
reign, rajiidly increased in niinilier. 'The south and 
west were released from the power of the English ; 
several iilaees of strength were gained, lilli r by 
force or stratagem , iiul, encouraged hy siicci ss, he 
even ventured to penetrate the less protected jiaris 
of the iieiglihoitring kingdom. Edward, iinwe\er, 
sought to pre'serve the alJegianee of those who still 
ailliered to Ids interest, by e’oidVrring obligations 
upon them; and as llierc were many in .Scotland 
disaffected to the governniemf of Brue:o, he never 
sibaiuloned the originid plan of subjugation. At’ter 
various successes and diseoinlitiires on edther .side, 
one of the strongest fortn-sses, Stirling ('.istle, then 
in posses-siein of the English, was invesl. d by Edwarel 
Bruce, a surviving brolln-r of the king. The gover¬ 
nor, Sir Ehilii) .Movvbmy, piessed on all hands, of¬ 
fered to surrender if he should not be relieved by his 
countrymen on tlic aklli of June I'tlt., to v.hicli 
Bruce, commanding the besiegers, iiii'uiitiously as¬ 
sented; and although he thus meurred the displea¬ 
sure of his hrotlier, the .sauetion of the latter was not 
■withheld. It was these preliininarj events, which we 
deem it necessary to explain, that were productive 
of the Celebrated battle ol' Baiinockburii. 

Edward being made aciiuainted with the ciremu- 
stance-s, quickly ascert.niiiMl the imiiortimcc of car¬ 
rying succours to Jrtirling Castle, and re.soivcd to 
levy a powerful force for the piir^iose of cou'bufing the 
Scottish king, who was po.sted so ;i.s to intercciri his 
access to it. From the writ commanding the differ¬ 
ent counties to furnish their respective projiortioris of 
the military, it would appear either iIi it the design of 
Kobert to dislodge his eneinie.s was long premeditated, 
■ or that hi- liad r« nmined a consideraiile time encamped 
at the place of reodc/.voiis, the Torwood, a few miles 
cast of Stirling. It specifies that “ tlie Scots had cn- 
deavoured, as far as they were abli', to collect a vast 
boily ol’ foot in a strong and rugged jiosilion, where it 
was ditticuit for cavalry to act, betweea him and hif 
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castle of Stirling.” Probably the Torwood then extend- Bannoeb* 
ed farther west than we arc accustomed to fix its limits 
at the present day; therefore we must seek for the 
Scotti.sh camp nearer the object ol contention. 'I here 
were asscinblt;d about 30,000 men, besidc.s an un¬ 
armed und uudiseipliiit’d rubble ol followers and re¬ 
tainers, auiouiiting to a great numher, not less than 
perhaps tvvo-iliirds of the regular loree. 1 he Scottish 
bistorians caliuilatc the English army at 100,000 men. 

But here we cannot sullicieiitly regret that it is 
principally from a poetical narrative and tradition we 
arc enabled to dodiiee the interesting events ol that 
ara; therefore, as poets are in general but faithless 
historians, their writings must always be received 
with reserve. At the same time, Baihuiir, the j»oet 
who reeonls the battle of Bannockbimi in iletiiil, 
seems to have had little in view, besides the glory 
of his eoimirv : and there arc also some slight notices 
to he ftumd elsewhere corrohovalive of the general 
train oi' .He history. 

On .Salurvlay the g‘Jd of .lime, Robert having n - 
.ceived iutelligciieo tied the English had reached 
Ediuluirgh, withdrew his army fiom its encampment 
ill tlio Torwood, to take \ip ;molhrr po.s-irion in the 
neighbourhood of Stirling Castle, 'lliere he extend¬ 
ed his troops in three divisions, occupying a wood, it 
would appear, I'rom the striam callevl r.aiumek, on 
the ri;',lit towards the church of St Ninian, and on 
the left marly, it is supposed, in the ditectioii oi the 
pre.setit road from Ednihurgli to .Siirlmg. In the 
night he directed a griat numher of small pits to he 
dug kncc-deep, and cov.'retl with turf, concealing at 
the bottom u kind of projecting .spikes ealUd eal- 
tlirops, or caltrops, tle.signed for the de.struelion of 
cavalry. The position vva.s bc.side.s protected hy i' 
mora.ss in tin; vicinity, and peculiarly i'avourahle, in 
many respects, against the attack of cavalry, wliicIi 
the Scottisli king Ihielly dreaded. On .Simday the 
“3d, an alann spre:id of the apjiroaeli of the enemy, 
and Brnce prv pared to receive them, for he had 
now cho.scn the ground on vviiicli he awaited the at- 
taek; 111': whole army heard mus.s, and in answer to 
his proclaiming that tlios-e who were nut eonlident of 
victory might retire, all unanimously deelari d their 
re.'Olutimi to con(|uer <>;• die. His troojis were mar. 
shallod in three divisions, of vvhieli that on the rlghii 
was commanded by hit brother Edward, the hf't 
wing by Lord Douglas and the young Stewart of. 
Scotland, and the centre by Ids neidicw, Kandofpb, 

Earl of i\lurr.iy, while lit ’ainself toi>k the eoiniitand 
oftlie I '-eive, jiosted on a lising grotc.d in the rear, 
whence he could obtain a view of the i>assing inci- 
denf..s. But it it. reiti nkitlilo that this rfserve con- 
•sistod tif the most savigc part of the inhahitants of 
.Scotland, the Westtrn Islanders ami men o.’.-figyle, 
as also his own vas.salf of Carrick in Ayrshire. 'I’hc 
followers of the cam]) were now sent to a valley at 
u little disuttce to the left of the position. In this'^ 
manner Bruce designed to deceive his eneitiie.s. 

Meantime a si|uadron of 800 horse was detached 
from tlie Engli.-h aimy for tlie purpose of gaining 
Stirling Castle, by a circuitous route through the 
low' ground to the north-cast. Tlie king, the first 
to perceive it, reproached the Earl of .\Iiirray, hie 
nephew, with leaving iJic place exposed, and he. 
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Binnodc anxious to repair his fault, hastened with 500 spear- 
burii. ^ check the enemy, wherein he with difficulty 

succeeded. Soon after, the van of the English ap¬ 
peared in sight, while Robert was in front of the 
Scottish line. Ho was recognised . y Henry dp Bo- 
hun advancing a bow-shot before his comrades, from 
a crown surmounting his helmet, and the,authorita¬ 
tive nmnner in which he disposed his troops. Being 
mounted on a sorry horse, the Englishman (piickly 
advanced upon him, but his spear mi.ssing the king 
in his course, the latter, rising in his stirrup.s, cleft 
his liehnct with a single blow of his hattie-axe, and 
Bolnni fell to the earth. This valiant deed encou¬ 
raged his people; hut to his friends, who warned him 
he had exposed himself too hardily to danger, he ta¬ 
citly seemed conscious of temerity, and regretted 
that the shaft of his weapon hud been broken by the 
violence of the blmv. 'I'iiis closed tlie operations of 
the first day. 

The armies reposed in the vicinity of each other; 
both were impatient for the succeeding dawn, the 
one anticipating undoubted victory, the other in 
anxious hope.s of being liberated from the yoke of 
strangers. Bruce addressed his troops, recapitulat¬ 
ing the conduct of the enemy, how the government 
of the country Iiad bt'cn usurped, and tliose that had 
fallen into their hands most barbarously treated; 
tliat now they were to fight for alt they held dear, 
their own pcrson.al liberty and the safety of their fa¬ 
milies. He showed them, that their position was 
such as would insure success; that they fought in a 
good cause, but the English only for coiMpiest; that 
they would, when victorious, be enriched with the 
spoils of the vamjui.shed, and he promised that the 
heirs of those who fell should I'lijoy privileges merit¬ 
ed by the conduct of their predece-ssors. But lie stre¬ 
nuously urged the necessity for order, to avoid pil¬ 
laging the slain, and to preserve their line unbroken. 

At break of day, the Scot.s, dr.ann out in battle ar¬ 
ray, beludd the English alri'udy prepared; but, not¬ 
withstanding their own inferiority of number, they 
were animated by the justice of their cause, and with 
'confidence in their le:idcr. To propitiate the Deity, 
Maurice, Abbot of Inclinffray, celebrated mass, and 
passed in front of the army, bearing a erucifix in 
his hand, and exhorting the soldiers. Tlie troops 
tJien partook of .some refreshment, nml Briiee, in 
conformity with the customs of hi.-mra, created some 
of his most distinguished followers knights. 

The English army was commanded by I'.dward in 
person, .attended by a body guard of .aOO cavalry well 
armed; and among his troops were .'>‘2.000 arcliers. 
But the same unanimity did not subsist as among liis 
foes ; althougli he, on his [lart, was confident of vic¬ 
tory ; and the Scottish host having knelt with one 
accord to utter a pious ejaculation, and receive be¬ 
nediction, he exclaimed to those around him, “ Be¬ 
hold, they kneel to ask mercy ! ” He was i|uick]y un¬ 
deceived. 

A .signal was now given; the armies tipproaclu’d,and 
a sanguinary contest leisued, une.Kanipled in the aimal.s 
of British history. The van of llte bhiglish. compos¬ 
ed of cavalry, galloped on to charge the right wing 
of tlie Scots, cominamled by Edward Briicc, which re- 
««ivcd them with intrepidity. While cliis wing w'as cn- 
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ga^ed, Randolph advanced with a division to meet the Bannock- 
main body of the enemy; and the left wing also has- 
tened to participate in the conflict. Repeated charges 
of cavalry attempted, hut in vain, to break the 
Scottish line; it proved impenetrable; they wore 
everywhere resisted and repulsed. At this time, tltc 
battle seems to have been general, but the .Scuts 
were drawn up in a small anil compact form, while 
the unwieldy mass of the Phiglish army could only 
be partially brought into action. Nevertheless, the 
former were grievously annoyed by the archers; but 
they fought desperately with their spears, swords, 
and knives, and also iron clubs or maces; besides, 
they0cre protected by light armour, which did not 
restrain their agility. Edw'ard, the king’s brother, 
was hard pre.ssed by the English cavalry, and the 
Earl of Alurray, making a movement to his support, 
was almost overwhelmed by the multitude of the 
enemy, while a terrible shower of arrows saluted the 
third division advancing to their relief, which galled 
them severely. The English still presented a vast 
and extensive front, but the king directed one of his 
cho.sen leaders, Sir Robert Keith, to take tlie archers 
in flank with 500 horse, and their irapetuo.sity prov¬ 
ed irresistible. They were suddenly overtlirown, 
and fled with precipitation. The king, satisfied with 
this important advantage, brought up the reserve, 
encouraging liis people to press onward, as they were 
now sure of victor)-; and he spoke with greater con¬ 
fidence, as the Earl of Ciloucustcr, in endeavouring to 
rally the fugitives, was unhorsed and slain. The re¬ 
serve about this period fell into the line, which had 
been weaktned in no inconsiderable degree by the 
previous operations; the ycottish archers, in their 
turn, did imconiinon execution among the enemy; 
they iiopirited each other to tlie attack, and their 
eoiiirades bore every thing down before them. The 
niiinber.s of the English proved their own dc.struc- 
tion : for those who recoiled, threw Uie rest Into dis¬ 
order, and tiiose who fell were iniinediately trampled 
to death and destroyed. Notwitlistanding, the battle 
continued to rage furiously, and victory was long 
and keenly contested. But, at length, at this critical 
period, tlie retainers of the .Scottish camp, who had 
previously been sent to a valley in the rear, sudden¬ 
ly appeared on the neighbouring height in view of 
the English army. Iiuiinidated by the approach of 
what was believed a strong reinforecmeiit, they -soon 
began to waver, and as Robert urged his troops for¬ 
ward, they gradually receded, and at last took to flight. 

Edward, with .aOO horse, prepared to seek shelter 
in Stirling (histle, but the governor found means to 
dissuade him from it; and he then consulted the 
speediest means of escape. The rout of liis army 
became complete, their bunds were totally broki ii, 
and tht«y fled with precipitation on every side. Sonic 
souglit refuge among the rocks of the castle: many 
hurried to the river Forth, where they were drowned; 
but the most terrific scene of carnage was in the 
valley where the rivulet Bannock flows; for the as¬ 
cent tow'.ards the cast being steip .and difficult, and 
then probably impeded by wood, they were exposed 
to inevitable destruction. Scarce any wlio took that 
direction escaped ; the course of the stream was in¬ 
terrupted, and a bridge was formed of tlie bodies of 
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Banncrk- the »lain. T!ic peasantry, witnestang the tUfeat of 
burn tiio English soldiers, inhumanly slaughtered them, 

»». ? , gratifyiog their revenge, anil glutting ihctnselves in 

suu'l hlood. Nevi'rtheleirs, iirodigies of valour were per- 
formed; and, at the earlier part of tlio rout, Sir 
Giles Argentine telling Edward it was not his cus¬ 
tom to retreat, ni.-hed amidst his coemies and was 
slain, Hut Edward, hotly pursued, eonlinued his 
fliglit, followetl by (iO horse under coiuinand of 
Douglas, until both, as if by mutual consent, halted 
at VVinchhurgh, ‘20 inih’s Iroiii the held ol battle. 
Again mounting, the pur'-nit was continued •!■() miles 
farther to Dunbar, where the castle gaits b.in^pen- 
cd to Edward, a vessel eonvtyed him to EnglUkd. 

Meantime, the seuttered fugitives were either fall¬ 
ing nndt r the sword of their enemies, or seeking 
safety in the siu ed of their flight. A body of Welsli- 
inen a|)|)i ared nearly naked, liaving been induced to 
tlirow a.si(le their ii|)j>er garments, in order to light 
with the greater freedom; anil now were the easiest 
vietinis. Some eontimied to conceal themselves in 
the woodv jiarls of the neighhoin hood in hopes ol 
mercy; and Sir Maniiaduke 'I'wenge, after lurking 
through the night in a hush, siirrenaeivtl himself to 
llobert, per»on;ill>, by whom he was courteously 
treated. 

'J'here are two things which It is equally dilllcult 
to .'isecrtaiii, the numbers wlio fell, and the duration 
of the engagement. 'I'lie victors arc alw’;iyK prone to 
inagnily tlu-ir conquest; the vaiuiuished to diminish 
their defeat, and to exaggerati' its dillieidty. 11'it he 
true tlnit Edward fled oti tlie same ilay to Dunhar, 
the conflict, though from dawn, could not be very 
long; yet, it is not easy to eoneeive how the un¬ 
wieldy nia.ss of tlie English army could he brought 
into action unless liy .slow operations, 'flie loss on 
both sides was certainly very great. Harbour asserts 
th.it of the English to have been ;i(),00(i men. and (hat 
yod knights were killed. Hut the truth of tins eal- 
ciikition is disput;d)l(“, especially as it ii- said elsew here, 
tlnil only -I'i knights were slain, and (i() made prison¬ 
ers. Harbour also allinns, that only two Seoismeii 
of note fell on the occasion. Sir William Vipont and 
Sir W'.ilter lioss, Tlie king biiterJy regrettetl the 
Earl of Gloiiee.sler, for he was his own nettr relative, 
and historians niaintnin, that laid llie .Scots known 
liini he would not liave fallen lh..t day. 1 le caused Jiis 
body to be carried to St Niniau's eliureli, and watched 
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all night, and then sent w’ith tliat of Lord Clifford to 
England. The more distinguished slain received inter- 
mciit ill consematrd ground, the others were thrown II 
into pits. The booty taken in the battle was immense; 
so gijeat, indeed, as to disseminate riches throughout 
the kingdoiii, which may well he believed, as the 
English anticipated nothing less than discomfiture. 

“ O day of vengeanee and I'atality," one of thei,*' his- 
turinns exclaiins, '• hateful aecui.sod day, to be blot¬ 
ted from the eirclt; of the year; a day which tar¬ 
nished the glory of ivnglaiul, despoiled our natioji, 
anti enrichtri i(s enemies to the amount of I..y00,000. 

How many valiant youths and illustrious nohii‘s, how 
many excellent horses niul beautiful arms, how many 
precious vestmeiits aiulgohhii vessels, were lost in 
that single iinfortuiiiite day ■” The pi ivy-sea) of Ed¬ 
ward was also among the spoils, hut lestored by llo¬ 
bert, who used his victory with such eieiuouev and 
moderation, as to gain the applauses even of the hos¬ 
tile nation. Among the pn.-oners'was I’astmi, a 
Carmelite friar, said to have been bronghi by Edward 
to celebrate bis t xpi cted conquest; be mm obtuiiied 
’bis freedom on eondilion of paying a si.nilar ransom, 
but in lavour ol bis eufinies. Ills poem protmbly 
merits more attention and conlidenee than ought to 
be bestowed on any other narrative of tile biUtk*, be¬ 
cause lie alone was I'ontempor.iry with it, and iinist 
probably was ;i speetator of many ol' tin; incidents 
which happened twenty years bel'ore Harbour was 
horn. Hut we must again regret that it f'e’li to the 
fclmre of poets only to perjielutde the renieinbranee 
of events .so iiiipurtiinl and iuteiestiiig. 

Tfie immediate consequences of this great victory 
were the surrender of all the f'ortrcsscs of' Scotland 
to tlicir lawful i)wner.s, the liberation of tlie inliabi- 
tants from a foreign yoke, and the linn establishment 
of the .sovereign on the throne. Many inconsider¬ 
able engageiiK'iits have been magnified into battles, 
but this may probably vie v- ith those most celebrated 
ill Jiihtory, though fought at a period when tlie na¬ 
tion w;is, without all doubt, alniust in a savage state. 

Some Hieninrials ol’it still remain on the .spot; ;irniour 
and we;ipons Inive lu en I'reqiiently ilug up iVoni the* 
lu ii'libourlioiid; and nt an interv;d of .0(10 y> ars, the 
inhabitants of tJie vieinify met on the ‘2Mh of June 
ISI t, to celfbiale the irimnpli of'ilmr ancestors, 
the ini'iiiory of which has been sedulously prcierved 
among lliem, 
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.rriK name of liarhary, or the Harbary State.s, is 
applied by the moderns to an extensive district, oc- 
eitpying, with the exeliision ol' I'igyj'i. the whole 
northern coas.t of Al'rica. It eoinprehends also that 
portion of the western coast winch ne^ to the noith 
of the (ireat Desert. 'I'lie .States included within 
this liistiict are entirely nulepeiidint ol', and even 
hostile to eaeli other; and they also dill'er in .‘■oiuc 
paiiieulars of their political constitution. Theri pie- 
vaiU, however, a striking siinilaiity in the vvl'oii- of 
their tnoral and physical circuuistauces. Throughout 


all these slates, vve .see the same races inh.ihiflng the 
towns, the plains, and theinountuin distiicls; tile same 
forms of social life; the suo'c degraded and corrupted 
barbarism .suieeeding to ancient grandeni and eivili- 
Tiation. "Nature pre.sents a eorrespoiidlng similarity in 
all the pceuiiai qiuliiie.s of a.«pect, .soil, ami climate. 
'I'Jiese resenibling tealurcs eonsliiute Harbary decid¬ 
edly one region; and it will, thertl'ore, be conve¬ 
nient to include its various stales in one general :ir- 
ticle. 

In the boity ot the work will be found, under the 



^ ~ of the history ^^' iWid'an outlinio’^'^^ir* 

poculior icQtijititetWr. It 

view of tho jAytic#} aij^t of this ex^mJv^jfvamn of 
the various classes of |ts ibhabitodTshd of-^ pri^ 
sent and sociid oonditiom" 

Fliysiral t^'fiKtural objects iwhich. this region pre^ 

^rci of gents, ^ most protnSn^ ;ie immense amtoele- 
*“ **^' brated'rnMUtil^obdn.wlucfa/^i^thp''nameOf At^ 
las, .trav^^'neSR'lyit^ whido extent;. 'Thb'loftiest 
poi^ionil" that which towers over the plain of Mo* 
roeco. wKlehr notwithstanding the intense heat of the 
ciimatC) presets a ra»ge of suiitmlts clad in peip«tHiai 
snow. ' The mbst recent traveller in this 
kiidfwn by the name of Ali Bey, states that, ai^r 'h. 
very careiui met^rament, he found this portioir to' 
be 1 3,200 fhet abhve the level, of the sea. The lower,’ 
stages are well cultivated, and of luxuriant fertility 
while, in asaniding, they exhibit'every variety of 
climate, from the torrid to that;iOf'thc ft&i(i'Zone. 
In skirting the kingdoms or 'A^^s ano Tunis, 
its height is' greatly diminhihed', aUd » represent* 
ed by Dr Shaw as not exceeding the loftier emi* 
nences of our own island.. The'greathrrpart of 
its dcdiviiy is here co^aftSi:',with wi^^laud ft>* 
rests; and only oocasioi^lW n rocli^ piWtpce rears 
its head above the rest. .This'part m thh. radge se* 
parutes into various branches, bearing., diirorent 
names. The most elevated is MOUnt. .Jup^bra, in 
the province of Algiers, whkb .ta co^reA’iri^ S;nmv 
during a great part of the year. It forh:^>:4 species 
of chain by itself, nqd.rises vrty hi^'abd^,«ir 
others east of Morocco. Besides the . grand ' 
there is found, between it and the sea, another, ed^d 
the Little Atlas, extending from the Straits of Gib* 
raltar to Bona in Algiers. 

The structure and component parts of this vast 
range have been very in^rfectly explwed. It up* 
pears probable, however, that, ta in other niountdn 
groups of ,<he first magnitude, the cebtral inMS, 
as well * ns the loftier pinnacles, are coipposed nf 
granite. Ali Bey states, tibat the roekt. on the 
coast consist of secondary granite,, widi sandstone 
resting on it; a combination which-; seetM deserving 
of notice, from its resemblance to that-which occurs 
at the southern extremity of Afri^. Marble also is 
.said to occur abun^ntly in the western re^ons. 
The lower and eastern brahedtes appear, however, to 
contain a large propordon of calcareous-rocks. The 
chain, considetring its extent, is thou^ not pecu* 
liariy rich in metallic ores, thouf^h this miBfl^cter may 
have been derived from the supipe hegltih!t-,hf the in¬ 
habitants in exploring its mineral* Silver 

andcoroerarc procured to a ctnsldtkr^Io.,amount 
ill the 'Tuairiun territoiy. AJ^efs .bax lead, and a 
small prc^Mtrlion pf iron. Morocco cbntains no 
mines that, afu known or worked, unl^ in the pro* 
vince of Suse, the southern extremity of the em^e. 
There, iron is found nt Idaukit, and ct^iier, in con* 
sideraUe' - ^uantiu, < is the vicinity oi‘ Tesdellert. 
The report of gold and silver' mines is treated as a 
fable by .Ch^tof; but Jackson asserts that he saw 
evident trails them in the neighbourhood of 
Melsa. He confirms the report of Leo, that the 
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■ workings,^ 

preseht 

w{^!-dijEB^ty w, retained'4nditr.- l|«. should 

theb bo to set theM-obiqp^^iy at draance. 

'J(%at B(irro^.tnict between the. AtW chain mid the 
ebl^hkh comprises the Barbat^^gtates, forms a plain 
oflUxnrionlfertUitytfttisversedbyinnumerablestrenms, 
dfHK^pditig from this mighty storehouse of waters. 
Chraier Calculates^ that, upwards of six thousand are 
* potired down, from ihe western. Atlas upon the plains 
of Morocco. The. vicinity, however, of the rect^-* 
tacie to their- source, presents their ever, forming 
rii’era great magniti^e. ■ The principal are, in 
Moro.i:wi the Seboo, the MUrbeyn, the Tensift, and 
the .Suse; in Algiers, the SheUilf; iu Tunis, the 
Mejerdah* The smi, wdiich isnatutnily of the same 
loose and .sandy character which prevails over north* 
era Africa, is, by this proftuiota of. moisture, ren¬ 
dered equal in fertility to any. ik the world Its 
lightness .is even beni^ciu}, by enabling it to be 
worked w.^' utmost facility; so that, aixortUng 
to Dr'Bhuw, a yoke of oxen-can plough an acre in 
'tlie dayi But nrherever water foils, deserts are pro¬ 
duced, which present; on. a smaller scale, the same 
appearances wxth those ioimeiMe wastes which ex¬ 
tend soutjvoC'the Atlas. The moisture then, which 
these htounwn's supj^dy, k die sole spring of ferti* 
lity to northern Africa; and Tripoli, where they term!* 
uate, borders almost inusediateiy on thel^dy waste. 

' Along the soudiern base of the Atlas extends u 
vast region, called Biieduigerid, or more properly 
Bied*el-Jcreedc«*4ylc rfry counlrt^. It fornw a gra- 
duid trausition from the luxun^t plains of Bar* 
baiy to the sterile desolation of the Suliara. Large 
streams, descending from tiic great ciiain, travel sc 
it from north to south, till they expand- into jidces, 
or are lost in the sands of tile desert. The mois* 
tare, evaporated by the scorching winds which blow 
from the south, is not sufficient for the production of 
wheat, barley, or the finer fruits; dates are its abun¬ 
dant and almost sole product. They form the food 
of its inhobitauts, and the basts of their commerce. 
Considered in a political view, this region is nomi¬ 
nally Subject to titose states of Barbary which lie in 
contact with it; but the subjection scarcely amounts 
to more than tlie payment of' a certain tribute. The 
part contiguous to, and dependent upon Morocco, ia 
known by the names oi' Tnfilet and Sigiiraessa. 

Tlie whole of Barbary abounds, in a very remark¬ 
able degree, with different spocies of saline sub¬ 
stances, . Common salt particularly is found in every 
form, and in the greatest abundance. That drawn 
from the mines of Morocco is of a red. colour, very 
strong and coarse; a white aud finer kind Si produ¬ 
ced by evaporation on the sea coast. The lakes of 
Barbary are almost all salt, to uii equal degree with 
die sea itself; and in the course of the summer, ma¬ 
ny,.of these dry up entirely, leaving the mineral 
encrusted on their beds. Near the lake of Marks, 
iu. the Algerine t^fitozy, diero is a mountain com¬ 
posed bourely of «slt, and alt the chains which trn- 
verse^it-contain copious repositories of this mincrak, 
Must b;^-the springs which arc not warm are salt ^ 
and ii^ die territory of Tunis, there is no fresh'wd< 
ter, unless-firom rain. Many of die rivers, wbgli, 
o 
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they dry up in gurtwner, leave their bankg copiously 
encrusted with nitrous and salind exudations. Sail- 
petre is not found in a concrete state; but at 'Flem- 
san, Ksirwno, and many other places, the earth is so 
impregnated with it, that six ounces arc obtained 
from a (piintal of soil. ^ 

Ihe Atlas mountains, so far as hitherto known, 
are not the seat of any volcanic eruptions. In East 
Barbary, earthquakes are frequent during the hot 
and dry season; tliey liave sometimes thrown down 
houses, and oven carried tliem to a considorabip 
distance; but these :ire rare instances; for their 
effects are by no means so great and terrible as in 
the south of Europe, and other countries exposed 
to their ravages. The interior heut, however, mani¬ 
fests itself by that which it communictites to a 
large jiroporlion of the waters, which flow through 
this territory. Most of the streams of the Jereede 
are at least lukewarm ; and near Ormi, Tlemsan, 
(labs, and other place's in the te rritory of Algiers, 
they acquire a temperature which fits them for 
warm batlis. About 40 miles to the cast of Con- 
stuntinu, are those called the Hdinmam Meskoutoen, 
the heat of whicit is so intense, as to boil animal 
food in a quarter of an liour. The rocks over which 
this rivulet flows are entirely calcined by its iiiHu- 
ence, which, acting variously on tlic diferent sub¬ 
stances, consuming sotne and leaving others nearly 
entire, produces some curious phenomena. The 
rocks at one place represent a line of regular cones, 
believed by the Arabs to be the tents of their ances¬ 
tors converted into stone. At another place, the 
action is still <lc<*j>(‘r and more irregular; the figurc.s 
of sheep, horses, camels, even of men, women, and 
children, are presented to the cyo, ajj of which are 
believed by tlie natives to have undergone tite sante 
trunsformaiion. 

The productions of the soil in Barbary are not 
I materially difi'erent from those of southern Europe, 
the climate being brought, by the vicinity of the 
niounUiins, to pretty nearly the same temperature. 
The grains chiefly ciiltivutcd are wheat and barley; 
of which the crops are abundant, though there is not 
above one in the year. Oats are not frequent, but 
beans and lentils arc very common. Pease have 
been introduced by Europeans. Pot herbs and 
fruits arc abundaht, and nenriy resemble those of 
Europe, with addition, in the last branch, of the palm 
tree and the lotus. 

The animal world, particularly in its wild mem¬ 
bers, presents an interesting field of observation. 
The Nuniiditm lion still retains its ancient charac¬ 
ter of strengtii and ferocity. To guard against its 
attacks, the villages and cneainpments are surround¬ 
ed with a species of palisade, and upon the slightest 
alarm, large fires are kindled ; yet diesc multiplied 
precautions are not always sufficient to prevent the 
irruptjon of this lord of the mrests. The animal 
called here a tiger is in reality only a pantlier. 
Wild boars are very numerous, and the hunting of 
them aflbrtls a fkvourite amusem< iit. The hyaena is 
common, and is called the dnbbah. Jackson men¬ 
tions an animal, called the aoudad, which inhedrits 
the most lofty and precipitous regions of the Atlas; 
but, on account of its rugged and inaccessible haunts, 

i 


hw'nevef l^ep sufBcientl^bh^vbd f^'described. The 
an'feli^, <»'gazel, from Its beauty, is the ^vouritc of 
the A!f^, Tlie Barbary females paipt .their eyes 
with a reparation of lead call^l Elkahol-fitelly, in 
order mat they may rival the largeness and brnek- 
ness br those of the gasel. Gazel here, as angel with 
bs, is tlie most flattering epithet that can be applied 
to female beauty. Although the antelope be the 
swiftest of all anidialsf he iit soop fatigued, sptbat the 
greyhound at length bomes up with him,', v'Mtb flesh 
IS valued, and is similar tb venison, ' .';Vmbng the 
sin.'iilcr animals, the most rioted are the jerobit and jird, 
which are about the size of a rat, burrow in the 
gyi^d, and afford agreeable food. 

Among birds, the chief is the ostrich, an often 
described species, tod which occurs along the whole 
northern border of the desert. Those about W'^e- 
dinuon and Cape Bojador are said to be the largest, 
and to have the finest feathers of any in the world. 
The feathers form a considerable article in the coni- 
merco of Morocco. 

Tlie Borjicnt spedOs is very numerous. The great 
Boa Constrictor is frequently found in the Sahara. 
It is not poisonous, and destroys merely by its im¬ 
mense strength and ferocity. There are several 
species, .which contain a very actiyo poison; but 
these, Dr Shaw Conceives, .do not exist in that great 
variety which is enumerated by ancient writers. 
There are also domestic serpents, which are of a 
more harmless nature, are never molested, and held 
even in a kind of veneration. The most destructive 
of this class are the scorpions^ which swarm to such a 
degree, that, in summer, they, arc often found in the 
beds. It is believed in Morocco, that the flesh of 
this animal, aflbrds a cure for its bite; and most of 
the inhabitants, on tliat account, kee]> a bottle of 
scorpions preserved in olive oil. Shaw observes, 
that those of Algiers and Tunis, to the north of tht> 
Atlas, arc not very noxious, causing only a slight 
inflammation and fever, but that, in the Saliara, tlioy 
are much larger, and their venom more malignant. 

The . insect tribe, in this country, presents a 
much more teri'ible enemy, the locust. This de¬ 
structive insect is bred on the confines of the desert; 
but at irregular intervals, impelled by some unknown 
cause, its toarnfis take their direction towards the 
cultivated rtfgions. .. They move in vast bodies, and 
with an order whifch resembles tlmt of regular 
armies. The march is all in‘too direction, led hy a 
chief, called by the nalivifs Sultan .Teraad. All 
attempts to stoji their course by digging deep pits, 
or by kindling fires,. have proved abortive. The 
foremost, indeed, fall vict}in.s to these means of an¬ 
noyance'; but the vast mass behind, undismayed 
by the fate of their forerunners, continue to pour 
on, file after file, in close and aninterrupted succes¬ 
sion. The fires are extinguisligd; the pits are filled 
up; and the husbandinari abandons in despair every 
atttoipf .to arrest their progrg^. Every thing green 
is thorptigidy consumed; and the fields, from' being 
clad in’ali the veidure of spring, assume at once the 
aspect of wintry desolation. This scourge some- 
tin^ continues for several ^ears. and is not unfre- 

S ' "itly followed by'the still more terrible evil of 
ue. It forms a very inconsiderable compcnsa- 
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itarbwy ti«j to, the inhah»tant«,,%»t. they use tb« 

.food, and, in Uiht view^ regoijd tf*em evi^ of ia di^. 
cacy. 

DAmrstic The domestic aitiina^s dp not difi^r material^ from 

•Vuimals. E^rop(J, with the cxcewow of the camel, 

which, though frequent in Barl^uy/belongs mure pro¬ 
perly to the desert. The excellence of the horse was 
furtnecly the boast of Numidia; and Harbary horses 
have Wem highly vsdued, even in modem dines. But 
the btopdis sw to have degenm-ated, chiefly in cotw 
sequence 4^ the best horsey being liable to be seized 
by persdfh! in power. The ass, and still more the 
mule, are die animals chiefly employed in labour. 
The cows are small, and produce little milk. The 
sheep fed on the Atlas are often of exquisite ilarpuf. 
The wool beiug left entirely to nature, is of various 
quality, some of it coarse, but some very fine. The 
goats of Morocco produce that species of leather, 
tile softness and pliability of whicli make it to be held 
in such higli estimutioii. 

Koinaiiis of After surveying the aspect of na^e,^ our tttention 

aiitniii/It. jg drawn to the ruins of apeient art. The 
whole extent of .Algiers and Turns, imd even deep 
into the desert, is covered with the most superb mo¬ 
numents of liontan grandeur. Constantipa (the an¬ 
cient Cirta), Spaitla (SufRsiula), El Gemnie, and 
many other places, exhibit specimens of the architec¬ 
ture of that people in it# highest perfection. Tlie 
temple at Spaitla is' considered by Bruce as the 
most perfect example of the composite order existing. 
It seems matter of regret, as well as pf sii'i^risc, con¬ 
sidering the general interest takw in ^pse objects, 
that the drawings ,htade by .JSjuce, or under his 
direction, said to M very' fine, should never have been 
given to the public.. The remains of CiU'thagc are en- 
tire!}' subterraneous s yet these still convey an idea of 
the greatness and industry of that celebrated people. 
Of that immense acjueduct which conveyed water to 
the city from the distance of sixty miles, many hun¬ 
dred arches arc still to be seen, and several cisterns, 
nearly entire, are used us habitations by the Arabs. 
A few years ago, in digging among the ruins of Utica, 
some labourers found a nunrbpr of bcnutifiil statues, 
some mutilated, but others in complete preservation. 
Among them were two statues of Tibertns and Augus¬ 
tus, the former very finely executed^ and tour female 
figures, two of tliem exouisite specimens of Grecian 
bcuiptiii-e. The spirit of antiquarian research seems 
to be active among the Christian iidiabitants of 
Tunis i and many,,, even of the poorer classes, arc 
said to be in possession of medals, engraved stones, 
.nnd otlier curiosities. These, however, hf being dis¬ 
persed, are in some measure; lo^t to the, public. 
M. Fagan, the British consul at Palcrmp, .lately ap¬ 
plied ibr permission to make excayaUoas, which would 
no doubt be. obtained, provided ah adequate pecu¬ 
niary compensation were offered.. In that case, very 
iatcrcstiug discoveries would probably be made. 

Diftlrcnt The population of tlm Barbary States is made up 

ci.mm-s of of a number of distinct races, A particular survey 

liihalutAiiti.. Qf ther^ore be necessary, in order to 

afford any complete view of the subject.. 

The first and most numerous class are the Moors. 
This is an European term, derived from the ancient 
Mauri, of whom probahly no traces are now to be 


fqun^ It is applied to the t^hf^kaDts of the ci%s 
of ^rbary^ atul the couutry,,in t^eir iramediate 
nity. Their maaiiers and iif^its of life have been de* ‘ 
scrihed in Considerable detail in the body of the 
work, under the head of Mohoccu. Generally 
sfM^ing, a. Mahometan city presents an uniform as- 
pect. Everywhere the same silence and seclusion, 
the. same absence of all gaiety, bustle, and anima¬ 
tion.; niwrotvand dirty streets, bordered on each side 
by lines 'of dead wall,—each individual burying him¬ 
self. in the interior of his family, and aiirouding hts 
existence, as it were, from every other eye; while the 
foiuole sex, who, in Europe, form the ornament of 
society, are immured in the apartments of the hamn, 
bought iwd sold almost as slaves. Witli all this 
is combined a n outward deporttntgU of great gravity, 
solemnity^ mid decorum, with wbicli neither the sen¬ 
timents lior actions arc found to correspond. All 
this is more particnlarly true of the cities of Morocco; 
ibr in Algiers and Tunis, an unsettled government, 
and the nabi(s of a seafaring life, have produced, 
especially in the lower orders, a greater appearance 
' of activity and turbulence, though without any de¬ 
parture from the gcueral tenor of oriental habits. 

ITie Letters lately published, written by w female 
relation of Mr Tiilly, formerly consul at Tripoli, 
give a very lively picture of the manners of a Bar- 
baiy court, and particularly of female society. 
ITiis she had very peculiar access, to observe, 
tlirough the intiinaje footing on which she lived 
with the ladies of the palace. The wives of the 
bashaw; nnd the other grandees, are generally Geor¬ 
gian or Circassian captives, who are purchased at 
Constantinople at an early age, and trained in all 
those acconiplisliinents which tit them tor.the harams 
of the great. By ilic Maliometan law, each indivi¬ 
dual may have lour wives, and an equal number of 
concubines; but there is one principal wife, who 
alone shares the sovereign poorer, tihe has usutdly 
the same origin with the others, and entere the ha- 
ram as a slave, but succeeds, by address and superior 
powers of captivation, in raising herself to this envied 
dignity. It i.s unlawful for the daughters of tiie sove¬ 
reign to marry a subject; sud os they do nut usually 
fonn alliances with ibreign states, they have no re¬ 
source but to marry Turks and renegadoes, the re¬ 
fuse of the society. They thus often choose as com¬ 
panions for life, persons unworthy even to appear in 
tiieir company. Accordingly, the husband is ruled 
with the most absolute sway, and treated n.sually 
worse than their slaves; to ail which he quietly sub¬ 
mits, in consideration of the lucrative offices to which 
this coiiiiocilim secures his advancement. 

The toilet of a Moorish lady is said td^' be form¬ 
ed entirely after the ancient model. No dressing- 
table is used; but a number of slaves attend, to each 
of wtiom a different ofiice is assigned. One plait.s 
and perfumes the hair, another arranges the i-je- 
brows, a third paints them, and so on. A prolusion 
of the richest Arabian perfumes and scented waters 
is used, mtd pov^ered, cloves, in vast quantity, are 
stuflbd.Into, the hair. The eyelashes arc, by a very 
tqdious process, painted black, anil, by pulling out a 
riutobhr of the hairs, are formed into a particulipt 
shape. This operation, though attended with very. 
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ItiiilMi v Acute pftin, is cheerfully subniitib^ to. In short, a 
Moorish latly cannot be fully droBsed under several 
hours ; and her appeamnce is then so completely al¬ 
tered, that her nearest relations could scarcely be 
able to recognise her. 

These hulii's arc represented, in the letters alluded 
to, as by no means speiu!ii>g tlieir time, ns usually sup¬ 
posed, in listless iiidoleiiee. It is their task to overlook 
the numerous .slaves nho grind, spin, and pertbrm ail 
flu; necessary domestic offices. They are particularly 
expected to superintend the culinary operations, in 
ortler to guard against poison, the administering of 
Bvhieh at meals is not umisuai in these countries. 
T'lie.se cares, w ith those of tltcir family, fill up the time 
of the more ntniabic and domestic members of the 
liaram ; while those of a lighter turn find full occupa¬ 
tion in the difficult and dangerous intrigues to which 
their disposition jironipts them. With a few excep¬ 
tions. however, tlu'y seem tolerably checriul; and 
the view which these letters give of their diaracter 
is, on the whole, favourable. 

'I'lie inhabitants of Ibe towns do not form a race by 
themselves, but are aggregated from the various races 
who inlnthit, or h.-ivo inhabited, the country districts— 
the .'\ral)s, the Hrt'bers, probably in part also the an¬ 
cient possessors, and the Vandal conquerors of north¬ 
ern Africa. All these have been cast into that mould 
wliicli .Moslem dt'spoiism invariably form.s. There is, 
however, a peculiar race, called Andalousic, de¬ 
scendants of those Moors, exfielled from Spain by the 
* stupid despotism of that government. They inhabit 
chiefly the northorn cities of tlie empire of Morocco. 
’J'hey pique themselves on their descent, and seem to 
retain somewhat of that pride of birth wliich was 
probably formed during their residence in Europe. 

The sciences, which anciently formed the glory of 
(he Saracen name, are now, throughout the whole of 
this region, entirely extinct. Justrunients are still 
shown, which display tlie most exquisite mcchauicid 
skill; but they are preserve.d merely as antique cu¬ 
riosities, witliout any knowledge of the principles by 
which they were cuiistrurted. Astronomy does not 
extend to the construction of a sun-dial, nor che- 
niistiy beyond the making of rose-water. With re¬ 
gard to medicine, the estimation in wliich that sci¬ 
ence, once so flourishing, is held, may be judged by 
the emolument reaped by its professors, l^ic fee of 
a physician scarcely ever exceeds sixpence; and tho 
most serious operations are performed for a shilling. 
These humble practitioners succeed tolerably, when 
only external wounds are to be healed; but in all in¬ 
ternal maladies, it appears very doubtful whether 
most patients die of the disease, or of tlie remedies 
administered. 

The Jews form a numerous class throughout all 
the cities, both of Eastern and Western Barbary’. 
They seem to exist there nearly on the same footing 
as in Europe during the middle ages, the objects of 
universal hatred, contempt, and derision, and their 
plunder the invariable resource, whenever tlie sove¬ 
reign finds jitmself in pecuniary embarrassment. Yet 
their knowledge of trade, and entire devotion to it, 
have almost secured to them the monopoly of mer¬ 
cantile and money transactions; and they are thus 
enabled to make such enormous profits as induces 


tiietH to endure all this oppressioA. In Morocco, Bsibtny 
however, l&ng suffering atipears at length to have ^ **»♦?*• 
wearied their patience, and their numbers have been' 
considerably thinned. In the capita], they arc 
not now supposed to exceed 2000. No such ili- 
ininution seems to have occurred in the other states, 

Tunis is calculated to contain above 15,000. . 

The country Moors, or those who cultivqto the 
plains of Barbary, appear to differ very widely from 
the inhabitants of the cities. The propei^y, or ra¬ 
ther the occupation of land, is, as usual in despotic 
countries, much subdivided. The manners of the 
cultivators have been little observed, but they are 
suid to be cliaractcn'zed by a peculiar degree of ig¬ 
norance and simplicity. 

The inhabitants of the pa.storal districts intermedi¬ 
ate between the sea coast and the Sahara, are known 
by the n.yme of Arabs. They appear, in fact, to 
comprise such of tlic descendants of the conquer¬ 
ors of Barbary as have adhered to their original and 
native employments. They exhibit the same migra¬ 
tory habits, the same simplicity of life, and the same 
union of hospitality and plunder, which distinguish 
their countrymen in Arabia. The touch of despotism 
has, however, taken from them much of that sense 
of honour and digni^ which elevate the latter above 
the common level or barbarous tribes. They live in 
tents, thirty or forty of which united form a camp or 
douar, under the command of a shiek: the suprema¬ 
cy over a number of these camps constitutes a Great 
Shiek or Emir. The tents are made by themselves, 
of camels' hair and the fibres of the palm tree; tliey 
are arranged generally in three concentric circles, 
around the habitation of the shiek. The cattle go 
out to pasture during the day, and arc tended by the 
men and boys; at night they are withdrawn witliin 
the circle of the tents. They are farther guarded 
by a number of vigilant dogs, who bark incessantly. 

The complexion of tlie Arabs is of a deep copper. 

The females possess beauty when young, but quickly 
lose it. They adorn themselves by puncturing and 
tattowing, practices unknown to the otiicr inhabitants 
of Barbary. When the spot occupied by a doiiar is 
exhausted, they remove to another; the women arc 
then conveyed in group generally of three, upon the 
back of each camel; whOe the children, Jambs, and 
kids, are ludgtid in patmiers bn each side. The sliieks 
embrace every oppe^tuniiy of acting independently; 
and whenever a weidc government or civil war oc¬ 
curs, immediately begin to plunder. Of all the in¬ 
habitants uf Barhary; the Arabs are animated with 
the most bigoted zeal for the Moslem tenets, and 
the deadlitot enmity to the Christian name. This 
disposition, the efieets of which hUve been felt by all 
European visitors, has probably darkened somewhat 
beyond reality the picture drawn* by thm of these 
tribes. 

From the inhabitants of the plains, wc ascetd to 
those of the mountain district The greater part of 
the declivity of the Atlas chain is cultivated by a very 
remarkable people, called the Brebers. TImy have 
been nonied also Brebes, Berebbers, Barbara; and 
from tl>em the name of Barbary is supposed to be 
deriv^. The Brebers appear to be descended itom 
the original possessors of this region; they view 
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Biu-Nry thenuetve* stiU as itB.ng^itfUl owners, and regard 
yyjtjj boundless indignation all the oth^ nations by 
whom it is now occupied. Their subjection^ lus al¬ 
ways been very impenect, and tfic slightest injury 
' has been sumcient to drive into rebellion. 

Their chkis are-elective, and they alone, in this part 
of have a government moulded into some¬ 

what^ of a republican form. Their character is ex- 
trendy warlike, and they excel the inhabitants 
of the plaitts in the management of fire-arms. The 
army of Morocco has often been completely defeated 
by them, and pursued to the gates of the capital. 
In general, however, they carry on war chiefly by 
surprise and ambuscade. The idea formed of them 
by the .Saracen conquerors may be conceived by a 
passage in a celebrated Arabian writer (Bakoui), who 
gravely informs us, that they are the of&pring of the 
giant Goliab, whom they resemble in strength and 
wickedness. They arc divided into various tribes, 
of whom the Errifi, inhabiting a province of the 
same name between Algiers and Morocco, are the 
most powerful and ferocious. 

The Brebers are distinguished from the other in-’ 
habitants of Barbary by a language which Inis no¬ 
thing in common with any of the rest. It is consi¬ 
der^ by Adelungto be the* same (alloidngfor some 
variation of dialect) with that of the libbo, the 
Tuarick, and of all the indigenous population of this 
part of Aftica. Marsden and Langles have supposed 
It to he a corruption of Uie ancient I’linic language; 
but Mr Pinkerton forcibly argues, that a language 
whicli has no abstract terms, none belonging to the 
arts and sciences, and no.writbmcharacters, could 


We proceed «ov to tafcO 'if '.Tiew of the politi<»l B«ibiry 
statiji or Utis 0ktensiv« region, 'trbich has sustaiicted 
no change from the lapse of-time, and is that of a 
savage, oncoiitrolied, and ^fbulent despotism. In of 
Ttirkey and the Asiatic empires, there are pub- Harbary. 
>8c- bodiesi rendered venerabiu by religion, by 
law, and even by knowledge, who share and 
moderate the power of the despot. In Barbary, 
there are none uich; die will, or rather mumentary 
caprice of the sovereign rules every thing. ¥et the 
throne, though thus absolute, is not thereby rendered 
secure; resting on no basis, it is overturned by the 
slightest storm that arises. Hie death of u sovereign 
is aluiojit invariably followed by disputed succession 
and civil war; so that tranquillity, the sole boost of 
de.spotisra, is nut even secured by it to this unfortu¬ 
nate country. 

The present sovereign of Morocco is named Mu- Morocco, 
ley tioliman. He has three brothers, two of nliom 
-contended witii him for the sovereignty, and being 
overcome, now live in exile. lie is uiiout forty, ra¬ 
ther handsome, and of a quick couiprelicriiion. He 
is a fitkik or doctor, deeply versed in the Malionietati 
faith, and posses the greater part of the day in pray¬ 
er. His religious austerity prompts him to .shun 
every appeat^iicc of luxury in his dress and niamier 
of iife. Heqiiiring still greater simplicity in bi.s mi¬ 
nisters and attendants, he has completely himi.'.hed 
that splendour whieh usually aceomp‘mit.s a court. 

Tile most pernicious ellect of this bigotry consists in 
the hostility iviMi which it inspire.s him again.st vari¬ 
ous branclie.s oi' industry. He has orden'd all (lie 
plantations of tobacco to iie destroyeil, hi.cau.si-, al- 


scarccly be even a corruption of tiie language of 
a civilized jieople. Its high antiquity, however, can¬ 
not be doubted. 

The Shelluhs iniiabit the southern parts of Mo¬ 
rocco. They arc smaller in stature than the Brebers, 
and ill character sumewliat less rude. In alt other 
respects, they exactly resemble, and may be consi¬ 
dered as a branch of that race. Some writers have 
asserted their language to be different; but the voca¬ 
bulary given by Chenier, and the infoi-mation of 
Dupuis, seem to leave no doubt that it is merely 
a dialect with very slight variations. 

To these different classes we may finally add one 
which is not inconsiderable,—diliatof the negroes. Ori¬ 
ginally brought as slaves front Soudan andTorobuctoo, 
they have multiplied greatly, and have even risen to 
distinguished estimation. The sovereigns of Moroc¬ 
co, unable, from the natural jealousy of de^otism, 
to trust their own subjects, have placed tlieir entire 
confidence in negro troops. These form the stand¬ 
ing army of the empire, the body guard of the sove¬ 
reign, and the garrison of all the principal fortresses. 
Their pay is very small, not exceeding a penny a- 
day; but its smallness is compensated by the licence 
in whidi they are allowed to indulge. A person, 
well acquainted with‘Morocco, being asked what 
their pay was, answered, “ Whatever' they can rob 
or steal." Muley Ishmael maintained nearly 100,000 
of these troops. Their fidelity to their monarch is 
said to be exemplary. Negro slaves still continue to 
be imported in great numbers, particularly into Mo- 
;rocco. 


thougli the prophet has not forbidden flu- use of thnt 
plant, there is no evidence of bis having used it himself, 
in the same spirit, be opposes ever)- possible obstruc¬ 
tion to cutnmerce with Europeans, whom, as infiduLs, 
ho regards with liorror. In other re.spects, Ins go¬ 
vernment is said to be milder than that usually ex¬ 
perienced by the people of Morocco. 

Algiers holds the next rank; but nearly ‘a century Algieri. 
lias elapsed since any narrative of its internal state 
has been published by any European visitor. Hie 
most recent information regarding its interior that 
we liave seen, is contained in an American pub¬ 
lication, drawn up from the statements of the 
American captives who were confined there from 
179 a to 1795 . At that time tlio Dcy was a Turkish 
soldier, named Ha-iisan, about fifty, wlio had been 
brought from near bniyrna in the year 1786 . Hav¬ 
ing insinuated himself into the favour of the reign¬ 
ing monarch, he gradually rose tlirough the different 
offices to that of prime minister. The bjd Dey dy¬ 
ing, Cedelli, a Greek, and a creature of Hassan, 
urged, and even ostensibly compelled him to assume 
the sovereignty. He prevailed; and another candi¬ 
date who started up was put to death by the bow 
string. There have probably been several clianges 
aince; and a new Dey is said to have conic into 
power within the lust six months. Hio Divan, it ap¬ 
pears, have lust almost entirely the influence which 
they once possessed, and do little more than sanc¬ 
tion the measures determined on iiy the Dcy. 

The present sovereign of Timi.s is called Ramooda 
Bey, and is certainly an extraordinary character. He 
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Bsviuiry ims displayed a most energetic poliipy, and has seated 
Stales. ^ liimself more firmly on the throne than any of his pre- 
deccsaors. lie is now (ISlfi) about fifty-five years of 
age, and has reigned twenty*nine, a period quite un¬ 
exampled in the tuniuttuou.s annal.s of Tunis. He 
has, in a great incitsure, thrua'n ofi* that dependence 
on the Turkish power, by which the state w;is former¬ 
ly enthriilled : In: even cltooses his ministers and fn- 
vourites, in preference, out of otlier nations. I'he 
mere vigour of his character and administration 
seems to have freed him from tliat dread of conspi¬ 
racy and insurrection, by whieJi former Beys werd 
perpetually huusited. His brother, and his two cou¬ 
sins, though the rightful heirs to tlie ihrunc, live on 
the mo.st friinidly terms with him, and })artnke of all 
his amusements, lie extends a very liberal protection 
to all classes ofhis bubjccts, even Christians and .lews, 
who, before his time, might be insulted or killed with 
perfect impunity. He is indefatigable in the dispatch 
of business, and spends very little time in sleep, or in 
tile hiiraui. At seven in the iiioriiing, lie generally 
receives the consuls of foreign nations in the hail of 
audience. From eight to twelve, he sits in the hall 
of justice. He is supreme judge throughout his own 
doiniiiioiis ; all his subjects, from the highest to the 
lowest, attend and plead tiu'ir Own cause. Xliifortu- 
iiately, wlii'revcr the Bey’s personal ititercst is con- 
cermd, justice is entirely out of the question. His 
hand IS uln-.iys open for bribes from cither party, and 
soiiietiines fnmi both. Where .such all-powerful mo¬ 
tive., do not iiiierferts he ailminisicrs justice with 
equity, and even discovers a peculiar tact in eliciting 
the truth. His decisions are always given .and exc- 
cnled with e(]uat promptitude. Upon the whole, the 
security of person and property, anil the general state 
of society, has been greatly ameliorated since his 
accession to power, blothing seems to prevent him 
from being a good prince, except an avarice which 
knows no hounds, and iiesitatesat no nienns of grati¬ 
fication. This induces liiin to restrain the freedom of 
trade, to load it with monopolies, and often, which is 
w orst of all, to become a mcrchaiit himst-lf. He takes 
every ojiportunity of extorting money from bis opu¬ 
lent subjects, without any pr.'tonee, and by the most 
arbitrary exact inns. 'I'he following alfords a curious 
exniiiple of Turu.siaii econoiny. He has erected a 
new paUee, which will, it is saul, he one of the most 
■splendid eilifiees in Barhary ; but, in order to lighten 
the ex])etico, the ground floor has been fitted up into 
.sliup.s. He has given up the use of wine, in which 
he formerly indulged to great excess; but he ismucli 
aildieteil to other shnmeful species of debauchery. 

The ministers anil favourites of Ilamooda are of 
the lowest deseriptiun, both as to birth and charac¬ 
ter, 'i'he Zaputupa, or keeper of the seals, and ISo- 
liman Kiayu, euiuinundcr ui' the army, are botli 
Oeorgian slat es. The former is stained with every 
vice, but the latter exhibits an honourable and hu¬ 
mane disposition, very rare in this country'. The 
Bey’s private secretary is ti ('liristian slave ; and the 
important and lucrative post of guardian of the slaves 
is held by a Nesqiolitnu fenegailo. 

For some time past, a furious war has raged be¬ 
tween tlic states of Algiers anil Tunis; the former, 
the more powerful of the two, being jimbitious of 
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conquering its weaker neighbour.. The Bey of Tunis Barhar^t 
can call out a.force of from 4U,000 to 50^000 roup;. 
but tliey arc merely an armed mob, and scarcely pre- 
sent the -sembUince of a regular army. The Algerine ^ 
troop.s, however, arc precisely of the satne description. . 

In the spring of 1807, the two armies tooic the field. 

That of 'funis was highly appointed, and tbpugbt.of 
nothing less than the conquest of the Algerine pro¬ 
vince of Constantino. But so soon ns tlie advimceil 
guard of tlie Algerines, was seen rccuimoitripg, the 
whole Tunisian army turned, threw down titeir arms, 
and find with the utmost rapidity in every direction. 

Many are said to have arrived at Tunis, without 
having once ventured to look heliind. The Algerine.s 
took possession of their camp, baggage, and J.t.OOO 
camels, laden with every kind of supplies. It is sup¬ 
posed that notliing but the dread that so easy a 
victory might be tlie efi’ect of stratagem, prevented 
the enemy from marching forward, and entering 
Tunis. 

The army of the Bey, however, rfasscmbled almost 
its quickly us it had dispersed; and in July he was 
•again able to take the field. On the 1 .‘jUi, the two 
ariuii-s approached each other; and the advanced 
guards having met, the troops of 'funis begun to ily 
in confusion. But a.Urcck slave having ventured 
to fire a cannon, the Algerines took the alarm, and 
retreated precipitately to their own camp. 'J'he Tu¬ 
nisians hiivittg tlicroaftcr rallied, tlie two armies re¬ 
mained all next day in sight of each other. In the 
evening, Itowever,. Soliniau Kiaya, having gone up the 
mountains to reconnoitre with a sniaJJ body ol'o.avalry, 
the Algerines began to dread, that an attempt was 
making to surround them; upon which, ilic whole 
army broke up, and fled precipitately in every direc¬ 
tion, leaving their camp, baggage, and 10,000 camels, 
in the hands of the victors. The latter, satiated with 
|)lunder, were not inclined to advance, otherwise 
they might easily have taken possession of Constan- 
tiun. We need scarcely add, that such combats 
were not attended with serious bloodshed; they were 
sufficient, however, to deter these lieroes from again 
taking the field, and the war was thenceforth carried 
on by potty skirmishes. 

'file government of Tripoli presents a still darker Tiipoli. 
picture than that of Tunis. The flourishing era in the 
history of this state, was the reign of Haniet the (treat, 
at th«i coromencemebt of the last century. He freed 
Tripoli from di,e Turkish yoke, in a manner wortliy 
indeed of so barbarous itn administration. He invited 
to a feast JOO of thchr.chiets, each of whom, as they 
successively entered, were strangled. At tlie same 
time, a general massacre took place in the city. The 
Porte being propitiated by presents, he wns leil to 
reign in tranquillity, fie reduced to complete sub¬ 
jection tlie hitherto uiitractable possessors of the 
mountain districts of Garlau and Mesulata; anil even 
succeeded in rendering Vttixm. his tributary. ..lie 
inyitod foreigners to settle in dominions, and pro¬ 
moted the manufactures of woollen stufis, Morocco 
leather,^.&c. His popularity enabled him to render 
the cremn hereditary in bU fhmiJy. The late Bashaw 
reigned for.thirty years with great moderation and 
niildoetM: and Tripoli assumed a civilised and pacific 
character, very unusual in this part of the world. A ^ 
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n>diit;'unfavotn'id>Ie change has taken place in his son 
^ta- Yqguf^ the presptit^Bashaw. He l)egan Hit career 
by murdering hii eider brcthert an amiftbld itrince, 
in the most barbarous'manner. “Tium surrounding 
' himself by negro slaves and a(liraD.Sr he gained 
an ascendancy i^rer the more pacific inhamtants 
of Uie city. He thus succeeded in driving out 
his tWrond brother, and seizing on the sovereign' 
ty. ntt is represented as uniting in himself all 
the vfiSM, of .that worst of characters, a Barbary 
despot. Ho has, in a' great measure, ruined coni' 
merce, by monopolizing to himself ail the lucrative 
and important branches. His princi[)ni minister is 
Sidi Hamct, who shares with his master tlm ihostde* 
cided partiality to the French, and enmity to the 
English. Lord Nelson, in 17f)8, sent a line of bat¬ 
tle ship to demand that the Bashaw should for 
ever remove frtmi his councils - so dangerous a sub¬ 
ject. A feigm d compliiincO took ^ilace, but lasted 
only till tile English ship was out of sight of Tripoli. 
This personage has since been raised to a higher si¬ 
tuation, tliat of minister For foreign afikirs, while his 
creature Mustapha has been appointed captain of 
the port. Ilie place of first admiral is held by a 
person bedring the name of Murat Rais, but who is 
in reality a Scotsman, nonled Peter Lysle. Being 
at Tripoli in 1799, as mate of an English vessel, and 
accused of plundering part oi' the cargo, he fled to 
the castle, embraced Mahometanism, and received a 
command in tlie Tripoline navy. He soon distin¬ 
guished hiniscH' in the capacity of k pirate, and rose 
by degrees to his present high situation.' He is said, 
however, to enjoy it but little, and to sigh still for die 
loss of his country, and his friends. 

RfliKi TIic religion of Barbary is well known to be 
throughout Mahometan, professed with a degree of 
rigour and intolerance! unknown in any other region 
of the globe. ITiere is not, however, os in Turkey, 
any great body, like the Ulemiv, to act as the deposi¬ 
tary of its doctrines and influence. This influence is 
here enjoyed by individU^s who raise themselves, by 
personal merit or demerit, to tK^' character of saints. 
Saints, in Morocco, almost share witli the sovereign 
the power of the empirp.^idt Ali and Sidi Alarbi are 
the two most eminent'ii^dine' saints.' Their con¬ 
sideration is cliiefly supfij^Mbd)^- Working miracles, 
and does not require any sacriflcd.of the pleasures of 
life. They indulge in all these without re^rve, and, 
besides the usual number of wives, 'keefi' numerous 
concubines. The districts in which thtiae saints reside 
pay no taxes, and are subject to no authority, ex¬ 
cept theirs; and they are perpetmdly 'suirouiide^ by 
a body of armed men, to chastise their bwn 'enemies 
and those of the prophet. At smpe distance from 
TripoK, there is a fortified village possessed by a 
siunt, called the Lion, which serves as ah asylum for 
every species of criminair, even tiiOSe who are guilty 
of high treason. Idiots, ihrhugliout Barbary, ore 
generally' reputed saints; and some, in order to main¬ 
tain the reputation of sanctity, find it expiolient to 
counterfeit the totid absence of reason. ' 

Amount of The Mpulotfon of Barbary has been very Variously 
ilij* Piipii- repprted, and has never been fixed on any precise or 
'* **'“■ autlie&tic data. We shall collect the difietent state¬ 
ments made on the subject.' Mr Jackson gives the 
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population of Morocco at 14,886,600; of whom the Dwhaiy 
cities add tbwns contain 89,5,600f the provinces within 
Allas tO,S4>l ,000; the Bcrebbtws amount to;>,000,000, 
tlic Tafilets to 650,000. Hh states these numbers to 
be: founded upon iiiibrination extracted I'roiu the Im- 
l^ial Register. They are quite improbable, and very 
fkr beyond any eatimatc formetl by preceding travel¬ 
lers. Chenier does not conceive that the empire can 
contain above six millions; and some have oven redu¬ 
ced the estimate so iow as two. Mr Macgill heard 
the papulation of the Tunisian territory generally esti¬ 
mated at five millions; bnt is inclined to reduce the 
estimate to half that amount. Of these he sup¬ 
poses that 7(X>0 may be Turks, 100,000 Jews, 

7000 Christians; the rest Moors, Arabs, and rene- 
gadoes. Of the Algerirle territory we have seen 
no estimate; but being more extensive and equally 
cultivated with that oi' Tunis, it must contain a 
greater pupuJatiou. Tripoli is reckoned by Ali Bey 
to contain two millions; proiiabiy beyond tile truth, 
or the great cities, Morocco is generally sup¬ 
posed to contain 30,000; Fez, by Jackson, 380,000; 
by Ali Bey, only JOO.OOO; Tunis, by Mr Macgill, 

100.000; by Mr Blaquiere, 1.30,000; Algiers, by Dr 
Sliaw, 117,000; Tripoli, by Mr Blaquiere, 2.5,000; 
by Ali Bey, only 15,000. 

Witli a soil so fertile, apd where manufacturing Commerce, 
industry is in so low a stale, the productions of 
the earth must form the staple articles of export. 

Barbary, in ancient and even in modern times, has 
been the granary of southern Europe. Of lute, 
however, this branch of trade has’ heen nc.nriy cut off 
iiy a general prohibition, in all tlie st.atcs, against 
the exportatjon of corn. The materials for export 
are thus reduced to fruits, gums, bides, wax, and the 
]>roducc of the very few manufactures which flourish 
throughout these states. Of these, Morocco leather is 
the nurst important. Fez is the place where this ma- 
nutacturc flourishes in the highest pericetion; but it 
is also carried on iyi the other cities of Morocco, as 
well os those of Eastern Barbary. Fez is also distin¬ 
guished by the manufacture of woollen haiks, a spe¬ 
cies of long cloth.s universally worn by the Moors 
whentheygo abroad; ofsash^s nod silk handkerchiefs; 
and of carpets, whicli are little inferior to those of 
Turkey. Tunis is fanjous for the manufacture of a 
species of conical woollen caps, called scull-caps, uni¬ 
versally worn, not only in Barbary, but over the 
Levant. This fabric formerly employed filly thou¬ 
sand persons; but the manufacturers of Leghorn and 
^Tarsci^cs now imitate it, and .succeed in underselling 
tlie Tunisians, though, in tne quality of the stuff, the 
latter remain still unrivalled. Robes and shawls of 
woollen gauze arc also made to a great exten'. ('on- 
ceming the manufacture.*! of Algiers and Tripoli, we 
have tew details; but with the exception of caps, 
appear to be nearly similar to those of Ttini.',. 

* The caravan trade with the interior of Africa is 
chiefly carried on from Morocco and Tripoli. I 'rom 
the former it is very extensive. Tin; caravans ciirry 
chiefly salt, tobacco, and European goods; they 
bring back slaves, ivory, and gold dust. liCmpricre 
estimates tlie amount of the I'ormcr at one million; 
the latter at ten millions; which, if correct, would 
imply the profits on this trade to be immense. The 
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jrade from Tripoli has been gref^y diniinulicd, ii) 
conse<|uon(|p of the liasimw l^ihg.~ embroiled him¬ 
self with his Arab neighbours, who, occupying the 
route by which the caravans must pass, render the 
communication extremely precarious. 

The Enro])can goods for which there exists a de¬ 
mand in the Kurbary States, are exceedingly various. 
They include more or less of almost every article 
both of manufacture and of colonial produce. In the 
former class are such articles as, being of inferior 
quality, can be afforded at a cheap rote ; Yorkshire 
cloths, particularly druggets and serges ; muslins of 
the coarsest and cheapest sort; coarse linen, particu¬ 
larly (icrman. Raw silk and Spanish wool were im¬ 
ported to a great extent when their manufactures 
were more Nourishing. French wines arc imported 
into the eastern states, wlicre the precepts of Ma¬ 
homet are less rigidly observed. The oilier imports 
are tin and lead to a considerable extent, English is 
preferred; coffee, sugar, and the diftcrent kinds of 
spices: hardware, cutlery, toys, arc in some de¬ 
mand ; also alum, vitriol, cochineal, gum-lac, and 
vermilion, for their manufactures. 

The commerce of Morocco is greatly diminish¬ 
ed by the senseless bigotry of the reigning Empe¬ 
ror. The inlei'course with Europe is now confined 
to the port of Mogadore, and is subject to vari¬ 
ous restrictions. 'I'he articles of export, suited to 
the I'luropeun market, appear, by Mr Jackson’s enu¬ 
meration, to be ehiefiy sweet and bitter almonds, 
about 1,000.000 lbs.; gvuu Harbary, gum Senegal, 
and gum Sandurac, upwards of 1(10,000 lbs.; cow and 
calf skins, i2(>(>,000 lbs. ; goat skins. 10,000 doxen ; 
wool, ao.OOO lbs.; ostrich feathers, olive oil, citrons, 
and some minor articles. *' 

The cQntmerce of Eastern Barhary has hitherto 
been carried on cIiieHy from Leghorn and .Mar¬ 
seilles. Louis XIV. e.stablished at the latter port 
a lloyMl .\fricau Chinipuiiy, w liich formed several es- 
tublislmieuts upon the coast of the Algerine province 
of Constantina. The objects wen- the corn trade 
and the coral fishery, which they shared at first with 
an English company alrc.ady established; but the 
latter tailing, the whole trade fell into the hands of 
the Fiunch. Their first establishment was at the. 
littxlion de France, at the western extremity of Al¬ 
giers : hut tin's was abandoned, and tlicy settled at 
l.a ('ala. Bona, II Col, and Tabarca. They |)aid 
L.'I'UOO a-year to tin; Dey of Algiers, and lOO per. 
cent, to the Bey of Constantina, on the grain export¬ 
ed ; in addition to which, they were obliged to sub¬ 
mit to various species of extortion and humiliation. 
The Continental war, and the extinction of tlic Freiich 
naval power, tlirew a large proportion of this trade 
into the hands of the British ; and Malta became the 
channel through which it was conducted. In 1806, 
the British Government contracted with the Dey of 
Algiers for the possession of Lu Cala, Bona, and 11 
Col: in consideration of which, they stipulated to 
pay him the sum of 50,000 dollars {h. 11,000 Ster¬ 
ling). Mr. Blaquicre, and other persons acquainted 
with this-coast, are of opinion, khat very in^rtant 
advantages might be derived from this settlement. 
The coral fishery alone might employ 500 boats and 
9000 men; besides which, (here is a large export of 


hides,, wax, and wod. It is added,, thh^ the coontry. 
produces ship-timber, particularly ot^, of tbo-best **“*“■ 
quality, and hi.Inexhaustible abundance, and that e.x,-. 
cellcnt hemp and flax might be raised. As yet, how- / 
ever, the British Oovernincnt have continued to pay / 
the money, without forming any eMabbshment, or 
deriving any benefit from the privilege Bius pur¬ 
chased. The coral'fishery is carried on by a small 
number ..of French and Neapolitan boats; and the 
s{nrit«d attempts made by the merchants at Mtdta to 
open a communication with this quarts have been 
frustrated. From the pressure of the war, or other 
causes, no military establishment has yet been form- . 

cd at La Gala. The place, however, is said to be 
admirably suited for such a purpose, and, at a very 
small expence, might be reiiderra impregnable. 

We shall finally consider these states under theChiisiiiii 
view, which has so justly excited the interest and^'‘*v*''>- 
syinpatl^y of the British nation, that of Christian slave¬ 
ry. To be placed under the absolute control of 
the most brutal and corkupted of mortals, whom re¬ 
ligious aiitipatliy has divested besides of every bu- 
*mau sympathy—without any law or eartliiy power to 
appeal to—-the hopeless victims of brutal cruelty, and 
still more brutal voluptuousnessthis is certainly 
the most dreadful fate to wliich human beings were 
ever devoted. Yet such has been the fate of thou¬ 
sands of Europeans, among whom were often those 
who, from rmih, sex, and cultivation of mind, must 
have been most keenly sensible of its horrors. Painful 
as the subject is, it seems indispensable to give some 
details which may illustrate the extent of the evil, 
and the necessity which existed for some arrange¬ 
ments to remedy it. 

I'he most ptiVticulnr and authentic account of the 
treatment of staves at Algiers is that given in tlie 
American work already alluded to. On the 23d 
October 1792, the sliip President saw approaching 
mi armed xebcck, bearing Spiuiish colours, till she 
came withiu gun-shot, when she instantly hoisted the 
bloody flag, and fired. Escape was now impossible; 
the xebeck instantly put out a boat, witli thirty armed 
men, who rowed furiously towards the vessel, and 
boarded it with tlie wildest shouts and outcries. No 
resistance being nmde, i thh^^began to strip tlie crew 
with a fury of avarice, cfNt^^eb it was ihipossible to 
form an idea. Bdnij^iineS several fell upon one Ame¬ 
rican, and-fought over him for the clothes of which 
he was stript. • Uaving.ransackcd every corner, they 
then ordered tb)e Americans .to descend into the 
bout; and those n'ho-sbuued any hesitation were in¬ 
stantly knocked dbwn, and kicked over into it. On 
reachiutg Algiers, tlie disfiribiition took place. The 
Dey made first his cJioice, which was formerly Uniit- 
ed to. an eighth of the whule^ but now extends to as 
great g number as he chooses to demand. For this 
purpt^, they w'«re conduetfsd to the palace, and 
drawh tqfi Mi files along a coiitrt, where tiiey passed 
uqder this review. Having nta^ his selection, ho 
(Uimisstal'/the rest with tlie compliment, “ Go, you 
ChristJsm dogs, and eat stones." The young^t were 
cmpltwed in menial ofiicea about the pahtee, ^e rest 
wqve work in the marine and in public build- 

ingf.r .''Whenever a forei^ vessel wan in iIm port, 
they, jrare loaded with thirty or forty pounds weight 
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»#rl>ary of chaiuj, in order to prevent Uieir escape. Their 
tstatf''. heaviest hihour consisted in dragging immense stones 
t’rorn a neigJibouridg quarry, for the repair and eri- 
A largeniont of the mole. 4 body of Turks attended 
y to urge them on, but gave no aid, unless by conti* 
nuatly roaring out Hyomoly, “ heave away,” with a 
noise so tremendous, that it was heard ut the distance 
of irfore than a league. At night, they were locked 
up ill two huge buildings, called bagnios, the lower 
part of which was employed for shop.s, and the uppei 
Ibr the joint accommodation of the captives and of 
the wild beasts belonging to the Dey. 'riiero was 
no b«d in the place, and they were obliged to lie on 
till! floor, till their own ingenuity enabled them to 
erect some humble sub.stitule. The daily allowance 
of food was a pound of very bad bread, and a small 
quantity of oil. Many sunk under this accumula¬ 
tion of di.stres.s, and were i-arricd to the Spanish hos¬ 
pital, the only relief provided for their iniscries. The 
synipatliy of (he American people having been at 
length excited by reports of tiieir sufterings, they 
opened a negoriation, and. at the expeiice of nearly 
S<t0,()00 dollars, procured the release of the cap¬ 
tives. 

'I'he observations made by Captain Croker, dur¬ 
ing bis visit in ISlo, agree with the narrative of 
the Americans, and prove that no iniprovemeiii had 
taken place since that time. At the period of lii.s ar- 
rival, three hundredChristian captives had been driven 
in from Ilona, exposed to such treatment that fifty died 
within six day.® .afler reaching Algiers. 'I’bey were still 
employed in the quarries, and loaded with chains, as 
before. His description of the house in which they 
wen; locked uj) is, tliat, “ if it had light,” it would re¬ 
semble those in whieli the West Indian negroes 
k(!t‘p their pigs, Iluing now at peace with the great 
powers, their piracy is chiefly exercised on Naples 
■md .Sardinia, with whom they have always taken 
i-are to continue at war. European, and even Eng¬ 
lish colours, are assumed to entrap the unfortunate 
victims. I'hcy frequently also make descents on 
th(> coast, and sweep away all the inhabitants, with¬ 
out distinction of age and sex. The Tunisians, at 
tlie c onmiencenient of the reign of the present Bey, 
landed on the island of St Pierre, belonging to Sar¬ 
dinia, and carried oft' the whole papulation, amount¬ 
ing to upwards of a thousand. At Tunis and Tri¬ 
poli, the treatment of slaves is not so utterly inhu- 
inuii as at Algiers. I'he most dreadful fate is that 
of those who are judged fit to be received into the 
liarani of flit; prince, or any of bis principal officers; 
wliicb, in coiisc<iueiice of the depraved propensities 
here prcMilent, is not confined to one sex. Of those 
who hccoiuc the slaves of private persons, both at 
Tunis and Algiers, some are tolerably, and a few 
very well treated. 

It is not easy to ascertain the precise extent in 
w'hich this enormous evil lately existed. Mr Bluquicrc, 
though he represents its horrors in the most glowing 
colours, considers the whole nuniber of captives as 
.ninoiinting only to a thousand. Mr Macgiil calculates 
two thousand in Tunis alone, and th - Americans the 
.same number at Algiers. The fir-.! , stimati-, however, 
is probably the more cori cel.as, by a calcination o' the 
amount and rate of ransoms returned, the nuniber in 
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Algiers, at the time of Lord Exmouth's first expedi¬ 
tion, appears to have been four hundred and titlecn. 

The outrageous conduct of tlui Barbary corsairs 
has repeateiUy rouseil the indignation of the princi¬ 
pal European states. Yet it has happeneil, that 
most of the expeditions undertaken to repress 
timidate them have been not only unsuccessful, but 
attended with the most disa.strou6 issue. We may 
particularly mention the exjiedition of Charles V., 
which will be found narrated in the body of tlic 
work. More recently, in 177<>> the Spaniards sent 
a large fleet into tlic road of Algiers, which landed 
J 3.000 or 11,000 troops. Through a want of har¬ 
mony, however, betwt>en the commanders, the army 
reiinbarked, and the fleet sailed off without attempt¬ 
ing anything of importance. They returned in 
1783, when the fortifleations were greatly strengthen¬ 
ed, but by means of gunboats, they were enabled to 
bombard the city in a terrible manner. Yet the 
Dey, though obliged to leave hi.s palace, was neither 
moved by his own danger, nor by the suttcrings of 
his subjects, to sue fur peace; and the Spaniards at 
length retired. They returned next year; but the 
Dey had now prepared a large force of gunboats, 
w'hicli kept tliem at a di.<itance; and they were ob¬ 
liged to move oft', without having effected anything 
whatever. The Algerines now believed themselves 
invincible; and the Spaniards were fain to purchase 
peace w'ith a million of dollars, besides a large sura 
for the ransom of thi'ir captives. 

In 1300, the Americans waged war against 
Tripoli, in consequence of a vessel belonging to 
them having been seized, and the crew made 
slaves. They repeatedly attacked the harbour, and 
did some damage to it, but ivcrc not able to make 
any serious improssion, or to produce any ciiect, be- 
side.< that of impelling the tyrant to a more rigorous 
treatment of his captives. They then adopted ii 
ditt’erent course. They landed in Egypt, where 
they were joined by llainct, the elder brother of 
Yusuf, the reigning Bashaw, and to whom the throne 
rightfully belonged. The confederates having col- 
Icuted .500 men, marched through tlie Lybiau de¬ 
sert, and took Dome, the frontier town of Tripoli. 
NotHit)i.stnnding the smallness of this force, Yusuf, 
alarmed by the popularity of his brother, accepted 
(he incdiatiuii of the Danish consul, and a treaty was 
concluded. The prisoners were restored at a mo¬ 
derate ransom, and Himict, now abandoned, returned 
to Egypt. Upon the whole, tlicro scorns to have been 
very little ground f'or the bo.ast whicli has been made, 
respecting the conduct and success of this American 
expedition. 

After the termination of the Continental wai, which 
had absorbed every other interest, a deep foeling was 
excited in the British nation, for the fate of their fel¬ 
low Christians, who were groaning under this horrible 
slavery. Sicily and Sardinia, the chief sufferers, 
were our intimate allies; besides which, Britain, as 
mistress of the seas, seemed called upon to put down 
a system of naval warfare and depr* dation, incon¬ 
sistent with all those lies by which civilized nations 
are united together. Urged bv this impulse, the Bri¬ 
tish Govcniinent directed Lord Exinouth (late Sir E. 
Peilew) to sail with a squadron against Algior* and 
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Tiinif, The eppcanince of this armament was suffi- 
c’it'iit to induce both states to a compliance with the 
tenns demanded, which were, peace with Sicily and 
Sardinia j the restoration of their captives at a mo¬ 
derate ransom; and an engagement, in every future 
war, totreat prisoners in the manner customary among 
civilized njitions. Searecly, however, had this treaty 
been signed, when it was violated, on the part of Al¬ 
giers, in the most outrageous manner. Several hun- 
<Ired boats, chiefly Neapolitan, being employed under 
sanction of the British flag, in carrying on the pearl- 
tishery on the coast near Bona, a gun was suddenly 
Bred from the castle, when two thousand Turks and 
Moors rushed down u])on the unfortunate fishermen, 
and, aided by fire from the forts, massacred the whole 
of them. The English flag was seized, and trampled 
under foot. Lord Exmouth had already sailed, and 
was arrived in England before he heard of tliis dread¬ 
ful tragedy. The utmost expedition was then em¬ 
ployed to equip a new and more formidable arma¬ 
ment. In a few weeks Lord Exmouth again sailed, 
and being joined at Gibraltar by a Dutch s«{uadrun 
under Admiral Cupcllen, arrived before Algiers, on 
the 26th August last (1816), about three months 
from the time at wlilch he had left it. On the morn¬ 
ing of the 27th, a flag of truce was sent in, stating 
the conditions on which alone peace would now be 

f ranted, and allowing two hours Air their acceptance. 

'hree hours elapsed, without an answer, but also 
without any hostile movement; and Lord Exmoutb 
began- to hope the intentions of the Dcy might be 
pacifle, when several shots W'ere lired from tlie har¬ 
bour. A combat of the most terrible description 
immediately began, the batteries being attacked 
with all the characteristic valour of British sea¬ 
men, and defended with all the fury of barbarian 
desperation. The British fleet suffered severely; 


but after seven hours fighting, the enemy’s batteries Barbsij 
were reduced to a state of ruin; and the flotilla 
having succeeded in setting fire to same of the Al- 
gerinc vessels, the flame spread to such a degree, that 
the whole fleet, arsenal, and gunboats, were ere long 
reduced to ashes. On the following morning, tlie 
Dey submitted unconditionally to the terms pre¬ 
scribed by the British Government. These wCre—- 
tlie abolition, for ever, of Christian slavery; the 
immediate delivery, to Lord Exmouth, of all cap¬ 
tives, of whatever nation, who were within the ter¬ 
ritory of Algiers tlie repayment of the ransoms for¬ 
merly received ; with apology and reparation to the 
British consul, for insults that had been offered to 
him. All these stipulations were executed with the 
utmost promptitude. 

Thus terminated an achievement, than which 
none has ever reflected a purer glory on the British 
name—one undertaken, not from any merely British 
motives, but to defend the general cause of humani¬ 
ty, and vindicate the rights of the civilized world. 

All observers agree tliat, in the case of a race at once 
mean and barbarous, fear is the only motive which 
can act witli suflicient force ; and that a signal chas¬ 
tisement, such as cannot be soon forgotten, allbrds 
the only security for their future moderation. The 
lesson which the Algerines liave now received is of 
this description ; and there is therefore every reason 
to hope that its influence may bo long and salutary. 

See Sh.nw’s Travels ; Jackaou’s Account of Mo¬ 
rocco s Maugiil's Account of Tunis ; Blaqtiierc’s l.el- 
ters on Hkilji Tally's ; AH Bey's Travels; 

Keatinge’s Travels ; Appendix to Hubert Adam's 
Travels in the Interior if Africa; Account f Al¬ 
giers, and f the Treatment if American Captives, 
by James Wilson Stephens, of riiiladelphiu. Brook¬ 
lyn, 1800. (b.) 


BAllLOW (Joel), an American literary and politi- 
I al character of considerable note, was born in the year 
17.56, in the village of Reading, State of Connccti- 
-cut; and appears to have been the youngest of ten 
children. His father died when he was yet a boy; 
hut his friends, attentive to his instruction, em¬ 
ployed Ilia portion of the paternal inheritance for 
iiis education, at the college of Newhaven, in his 
native state. Here he commenced his studies in 
mi. In the course of the prescribed exercises 
of composition, he discovered a taste for poetry; and 
two productions crept into public view ; one entitled 
The Prospect of Peace ; the other, An Elegp on 
the Death of Mr Hosmer, Member of the American 
Congress. It appears that Dfr Barlow was destined 
for Uie clerical profession ; and that his friends so- 
lidted aud obtained for him the appointment of 
cJiapIain to a militia company of Massachusets, the 
llinctions of which he performed till the event of 
peace. One of his panegyrists has observed, in re¬ 
ference to bis Eubsequent change of profession, that, 
“ amongst the Presbyterians of New England, the 
priesthood is nothing else than a species of civil or¬ 
dination. He who receives it may pass to another 
employment; and it u common enough to sec voung 


men preach tlie gospel in order to have time to pre¬ 
pare themselves for another profession." This ex¬ 
planation, however, is hardly reeoncilcablc witli tlie 
spirit of the New England theologians, who even now 
require from the candidate for holy orders u solemn 
declaration, that he is moved to this calling hy a 
certain species of inspiration, or divine impulse, and 
not by any carnal or interested motive. 

In 1781, while he followed the army in quality of 
chaplain, he contracted a marriage with Miss Bald¬ 
win of Newhaven ; and it was during this period of his 
life tliat he planned tlie edifice of his future fame in 
liis poem destined to celebrate the discovery aud 
prospects of America. 

It was also during this period that the patriarchs 
of Connecticut proposed to adopt a new metrical 
translation of the Psalms, which excited to emula¬ 
tion ail the poetical genius of the state. The version 
of Barlow carried the prize; and is to this day sung 
in'the churches of New England. 

At the conclusion of peace between the United 
States and Great Britain, he abandoned tlie ecclc- 
fciastkal life, and settled at the village of Hart- 
fbrdi where, two years afterwards, he published the 
poem alluded to, entitled, The Vision f Colim* 
10 
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itis, wlii'eh ltd "afteririitrd^ gdve ifi the irbrid id ft 
^mdre'expanded and iaiposi^ form. 

After <]uitting the service of the church, he 
pears for aomo time to have pra^iised law; but, in 
1788, he likewise abandoned tha||| piofc^sjon to bc- 
' come the agent of ft mercantile company, who had 
purchased some millions of acres of lands situate 
on, or near the river Ohio, which they proposed to 
sell to foreigners at an eulianced price, For this 
purpose, Mr Barlow was sent to Europe; and it is 
said that he was fortunate in the execution of this 


pOaHion ii) the Senate, and passed only by a small Barlow. 
mjority... 

He sailed for his destination on board of the Con> 
sUtution frigate, disembarked at Cherburg in Sep¬ 
tember 1813, and. proceeded to the French capital, 
where he was received, in tlte Emperor’s absence, by 
tlio minister of foreign affairs, who “ was instructed 
to say the most flattering things relative to liis up- 
pointment.” The great object of his mission was to 
obtain compensation for the American property con¬ 
fiscated in virtue of the Berlin and Milan decrees. 


commission. 

Having during this period become deeply interest¬ 
ed by the events of the French Revolution, ho 
published, in the years 1791 ^od 1792, the following 
political pieces; 1. Advice to ike Privileged Orders .— 
2. J'he Comjnracy of Kings.—3. Letter to the Na¬ 
tional Convention of France.—A. The Itoyal Recol¬ 
lections. Towards the end of the year 1792, he was, 
being then in London, appointed by the Constitu¬ 
tional Society of Loudon one of a deputation to pre¬ 
sent an address to the National Convention of 


This arrangement was to be regulated in a manner 
the least onerous to the French treasury. Ameri¬ 
can ships and cargoes were, at the same time, to be 
freed from unjust detention, and a new’ commercial 
treaty to be formed on principles of national justice 
and reciprocity. 

In pursuit of tliis object, he followed the Emperor 
Napoleon to Wilna, in ftie memorable winter of 
.1812; but this diplomatic journey was without ad¬ 
vantage, and the failure was tiie more raortityiug, as 
it was undertaken witltout tiie advice or instruc- 


France,—a circumstance which attracted the notice * lions of the American Government. Mr Barlow was 
of the British Parliament, it having been stated by returning to Paris, when he was seized with a violent 

a meinbcr that the Convention had received an ad- infiammator}' disease, of which he died, on the S6th 

dress by means of two fellows calling themselves ftic of December, in the 58th year of his age. His nc- 

representatives of Great Britain, viz. Frost and Bar- phew, late midshipman on board of the Constitution 

low. frigate, whom he took from his studies to accom- 

In 179.8, Barlow, from motives of curiosity, ac- pany him in this journey, and a secretary of foe ■ 

companied the four commissioners of the National French Legation in the United States, were witnesses 

Convention who were sent to Montblanc, to organize of his last moments, and saw him interred at the place 

that department; and tin's excursion gave rise to where he closed his eyes, an obscure village of Po- 

another production, entitled, A Letter to the People land. 

of Piedmont. He also translated about this time Of foe private life of Mr Barlow there is but little 
Volney’s well known work, entitled, Rains of Em- to say. He was of a very taciturn disposition ; and 
pires. though he had lived so long abroad, was in manners 

Objects of a commercial nature at length drew and appearance a true New England man. His life 
him to Hamburgh, and afterwards to the coast of was sober and uniform. His court dress, foough 
Africa, where he received the commission of con- plain, he called his harness. He left no issue; but 
sul-gcneral of the United States, with instructions his wife survived him, and returned to America, to 
to enter into and conclude treaties with the Bar- the enjoyment of considerable property betiueafoed 
bary powers, for the purpose of procuring the ran- by her husband, 
som of the American citizens who were detained as 

slaves in those countries. The execution of this To this account of Mr Barlow, for which we are 
commission was prompt and fortunate; and, after indebted to a correspondent abroad, to whom be w'as 
residing for some time in Paris, to which he re- knoam, we shall subjoin foe estimate wliich has been 
turned from Barbary, he, in 1805, proceeded to formed of his great work the Columbiad, by a very 
America, and purchased a neat habitation in foe competent critic. “ In this poem, foe w'hule history, 
territory of Columbia, foe scat of the general go- past, present, and future, of Amcric^ is delivered in 
vernment, to which he gave the name of Kahrama. the clumsy and revolting form of a miraculous vision; 
Here he formed an acquaintance with certain consi- and thus truth is not only blended with falsehood and 
dcrabic members of Congress, to whom he greatly fancy, but is presented to foe mind under foe mask of 
recommended himself by the publication of a short the grossest and most palpable fiction..-^From the 
sketch of a plan of national education, and an ad- prose which he has introduced into foe vdume, and 
dress to the citizens of Washington upon occasion even from much of what is given as poetry, it is easy to 
of one of the anniversaries of American indepen- see that he was a man of a plain, strong, and resolute 
dence. He now also published the superb quarto understanding; but without any play or vivacity of 
edition of his national poem, to which he finally fancy, any gift of simplicity or pathos, any luftine.ss of 
gave the name of The Columbiad. genius, or delicacy of taste. Inougli not deficient in 

Soon after his return from Europe, he was admit- literature, nor unread in poetry, he had evidently none 
ted to the confidence of the first magistrate of foe of foe higher elements of a poet in his composition; 
United States; and, in 1811, he received foe valued and has accordingly made a most injudicious choice 
appointment of minister-plenipotentiary to foe court and unfortunate application of the models which lay 
of France. This nomination met with powerful op- before him. Instead of aspiring to emulate the sob* 
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Bariow lime composure of Milton„ or the otturel eloquence unbeppy imitation of that picturesqae» puerile, and Barlow 
II and ftowing nervousness of Dryden, he has bethought pedantic style, which alternately charms and disgusts ® 
"'/him of transferring to epic poetry the light, spark- ■ net in the p^es of our poetical physiologist.'* I Edin- . 
ling, and tawdry diction of Darwin; and of narrating burgh Review, Vol. XV.) 

great events, and delivering lofty precepts, in an j 
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I JIK Knajcloptedia contains such an account of the 
discovery and construction of this most valuable in¬ 
strument, as coulil he drawn from the popular trea¬ 
tise.* of natural pliilosophy in the English language. 
But, unfortunately, our compilers of elonientary 
works iiave seldom taken the trouble to remount t<> 
the original sources of information, and have fre- 
t|(ientlY, by substituting their own fancies, or ser¬ 
vilely copying the mistakes of oUters, coiitrivetl to 
disfigure egrcgiously the relation of liicts, and the 
history of the progress of invention. ^Vc now pur¬ 
pose, therefore, as far as 4)ur limits will admit, to 
remodel the article; and, passing rather slightly 
over the description of the different kinds of baro¬ 
meters, and other practical details already given, 
to dwell more especially on the successive steps 
which led to the fine discovery of atmospheric pres¬ 
sure, and its application to physical science. 

Oyiiiioos The opinions entertained by the ancients concern- 
H*® ing physical subjects, appear at best only splendid vi- 
cicn s. Tliey .speculated boldly in cosmological theo- 

rie.s, but were easily satistied with those conclusions 
which merely soothe the fancy. Many of the phi- 
l<)s(*phical notions, however, adopted in remote ages, 
fiave left a durable impression in the structure of 
language, and still continue to exert a visible indu- 
ence in moulding the current sentiments of mankind. 
The early sages of (ireeco distinguished mutter into 
the four primary elements, of earth, water, air, and 
fire, which, by their various combinations, vmtc sup¬ 
posed to produce the niiimutod spectacle of the uni¬ 
verse. With these «;lenieut.s were associated <-orn;- 
sponding qualities, in u binary conjunction: Hot and 
cold ; dry and moist. Earth and water were con- 
.sidered os ponderous and inert; but air and fire, en¬ 
dued with elastic virtue, were inuigined lo possess 
lightness and aetivity. Eire, though extracted ftom 
all bodies by tlie operations of nature or of ait, was 
yet conceived to be derived, by invisible emanntiott, 
from that diffuse lambent fliiid, which, under the 
name of iEtlier, occ upn d the highest lu avcns, and 
constituted the sub.stance and nutriment of the ce¬ 
lestial bodies. While the earthy matter would, there¬ 
fore, naturally settle towards the centre, and the 
aqueous fluids roll along the surface, of the solid 
globe; the air and fire soared aloft, the former occu¬ 
pying the whole of the region below the moon, and 
the latter streaming tJirough the boundless extent of 
space, lliis sublunary scene is exposed to inces¬ 
sant change, calamity, and decay; but above it 
was supposed to reign a perpetual calm, the seat of 
bliss, and of divine and imperishable essence. 

Aristotle, and some other philosophers, viewing 
;ether as altogether distinct from culinary fire, were 


disposed, however, to consider it as a fijih element, of 
a pure, divine, and incorruptible nature; an ojiiiiioniiiict of ihc 
which afterwards gave occa-vion to the famous Nclioolmfii. 

Essentia, or Quintessence of the sclioolmeii. Tlie 
alchemists, wlio sprung up nearly about the same be¬ 
nighted period, in adopting tho.se notions, modified 
tlieni lo .suit their own peculiar views. 'I’o the ele¬ 
ments commonly received, they joined tlie active 
auxiliaries of mercury and sulphur. For tfuintcMt ncf 
they substituted spirit and elixir ; the foriuer, drawn 
off by the application of fire, being conceived to re- 
pre.scnt the animating principle of each body ; while 
tlie latter, extracted by the combined action of heat 
and inuisiurc, wa.s supposed to exhibit its concentrai- 
cd and most select tpialities. 

Some of the nnciciit cosmologists supposed a va¬ 
cuum beyond the shining expanse of a-thcr, di still¬ 
ed to receive the exhalations from this nether world. 

Others dcnietl the existence ol‘ a separate void, but 
admitted small vacuities interspersed through bodies. 

Aristotle, however, maintaiiu^ the necessity of a Mij-vical 
plenum, asserting that our idea of .“pace or exteii- 
sion is in.separahie from that of body. To this priu-^'‘^“’ '' 
ciple he ascribed the suspension of water iu a tube, 
when the finger i.“ applied to shut the upper end. 

Yet the very contempt in which that philosopher, 
from a consciousness of his own superiority, wa.s 
accustomed to hold the received opinions, might fiave 
led him to take juster views. He rejected the no¬ 
tion, Uiat air has levity inherent in its nature; nor 
would he admit the more pLmsiblu idea, that a Huid 
so easily moved must po.ssess tlie ijuality of perfect in¬ 
difference, and be neillicr fight nor heavy. Aristotle 
not only maintained that air is ponderous, but did 
not scruple to appeal to direct experiment in siqiport 
of his assertion. A bladder, lie says, will bt> found 
to gain some weight, <>ii being blowti or filkd with 
air. But this was evidently a mere riuidom asser¬ 
tion, betraying Ins ignornnee of the constitution of 
fluids. A bag tilled with air, and suspended in a like 
medium, it is obvious, from the laws of hydrostatics, 
must weigh exactly the same as before. If it be al¬ 
leged that, in blowing up the bladder, a portion of 
air would be introduced immediately from the lungs, 
and containing, therefore, a small admixture of car¬ 
bonic acid gas, which is specifically ligliter than the 
common aUnosphcric fluid; the additional weight, 
amounting scarcely perhops to a grain, would be too 
minute to be detected by any of the jeweller’s ba¬ 
lances constructed in ancient Hrecre. 

llie mutual opposition of the leading philosophical 
sects of antiquity had, in mneral, most fataHj dis¬ 
couraged the application of mathematical reasoning 
to rite system of the material world. The Academi- 
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Barometer., ci4n)», or the discifdettof who cultivated geeme* 

try with ardour and brilliant succfess* were disposed to 
regard that science as a pure intellectuai conten^a. 
\ tion; and resigning themselves to the dlusion of their 
. lofty dreams, they turned with .disdain from the in. 
'vestigation of individual facts and all the vulgar 
realities of life. The mind of Aristotle was of a 
more sober and practical cast; acute, profound, 
and discriiuinuting, it ranged, with incredible indus¬ 
try, over an immense field of inquiry. That jud!. 
cious philosopher recommended a careful and con¬ 
stant appeal to external observation, as the only sure 
ground on whicli to erect the structure of physics ; 
but unfortunately his 8cht>lars neglected too much 
the study of mathenjatics, the most powerful instru¬ 
ment for conducting pliy.sical research. The pre¬ 
cepts of Aristotle, though excellent in some re- 
speets. were hence in the sequel unproductive of 
any genuine fruit. (In the contrary, the weight of 
his opinions, during a Jong course of ages, confined 
and repressed the cftltrts of human genius. 

Modern It must Ite gratefully acknowledged, that the alche- 
J jxiieilinen, mists, slyletl also philosophers by fire, were the first ‘ 
t.m6t.«. among the moderns who dared to explore new paths of 
scicnee. llieir projects were, indeed, highly chimeri¬ 
cal, but they had the merit at least of setting the ex¬ 
ample of investigating the pro|>erlies of matter by ac¬ 
tual expt'riincnt. They likewise formed associations 
among individuals, for the more effectual prosecution 
of .such rtsearchc's. lienee the origin of that obscure 
sect, known by the fanciful title of llosicrucians, 
wiio sprung up in Germany, and in.scnsibly spread 
• tlicir mfluonce over the Continent. Those princi- 
jiles were afterwards transplanted into the matur¬ 
ed soil of Italy, w'here philosophy, succeeiling to 
the cultivation of letters, wore a more attractive 
garb. Baptistu I’orta, a Neapolitan nobleman, who 
flourished about the latter part of the sixteenth cen¬ 
tury, was especially distinguished by his xeui in pto- 
moting such pursuits. Having sptint many years in 
' travelling over Europe to gain information respect¬ 
ing natuial objects, be invited a few indivitluals of a 
similar taste to assemble, at stated times, in bis house, 
and assist him in making new experiments. Tiiese 
meetings, however, gave umbrage to the watchful 
jealousy of the clergy, and they were soon sup¬ 
pressed by a mandate from the Court of Home. Hut 
the example was imitated in other parts of Italy, 
where the pajiai authority enjoyed less respect; and 
acidemies, for the promotion of natural science, 
were successfully instituted under the patronage of 
different princes, particularly those of the illustrious 
house of Medici. 

vi.ililro. In this ferment of inquiry, Galileo arose, a man fit¬ 
ted alike by the gifts of nature, and the lights ol' etlu- 
cation, to be the founder of experimental science. His 
elegant genius was invigorated by the study of the 
Greek geometry ; and he eweehred the happy and 
prolific idea of employing that refined instrument to 
explore facts and combine the results. Archimedes, 
indeed, among the ancients, had anticipated this road 
of discovery, having most successfully applied the 
powers of geometrit^ analysis to the investigation 
of some parts of mechanics and hydrostatics. But 
his was a solitary instance, unheeded by succeeding 


The mget^ty of G^ilM prepawd a wwo- 8arPiii«l«r. 
revelotMw in science. By means of a few 
iple bat striking experiraents performed on the 
lagoons of Venice, ho estabUsbed the law’s of motion, 
which he now transferred from the surface of our' 
globe, to direct the revolutions of the heavenly 
bodies. Tlie publication of his Diahgrm, wliich 
unfivld the right process of inductimi, and arc not 
Jess distinguished by fineness of conception than 
beauty of diction, form a new era in the annals of 
philosophy. He was the first that ottempted to as¬ 
certain the weight of air by actual experiment; and 
considering tiie nicety of the operation, and the 
rudeness of the instruments constructed at tliat period, 
he made a very tolerable approach to the truth. It hat! 
been known for many ages, that air is capable of 
being Iiiglily condensed ; and Ctesebius of Alexandria 
had invented an engine, which, by the force of the 
suditCn expansion oftiiis compressed thiid, hurled mis¬ 
sile weapons, 'i’his was afterwards improved into the 
wind or air-gun, which seems to have been not un¬ 
common in luirope as early as the fifteenth century, 
though soon afterwards generally superseded in prac¬ 
tice by the introduction of firc-arras, Galilee, being 
led by udiffeient path from that pursued at present, set 
hiinstdf to examine tlie weight which air acquires by 
conden.iation. Having fitted a large copper vessel 
witli a valve, he injected air into its cavity by means 
of a syringe, and llu-n suspended it to a balance. The 
additional increase of weight being tJius found, he 
opened the valve under an inverted glass receiver full 
of water, and measured, by the displacement of this 
liipiid, the surplus quantity of air wJiicli had been 
injected into the copper vessel. He thence concluded 
that air is 400 times lighter than water, being about 
the double of the true estimate. 

.After lie bad, by such researches, acquired ccle- 
hrity in tiic scientific world, Galileo accepted an iii- 
vilatiun, with a very handsome appointment, from 
Cosmo de Medici; and devoting himself intensely 
to astronomical observations, aided by the telescope, 
which, from an obscure hint, lie had receiilly construct¬ 
ed, yet occasionally unbending his mind with elegant 
recreation, he spent almost the whole of the evening of 
his lite, at the villa of Arcetri, near Florence, m a style 
of I'omfort and even splendour. But, while oecujned 
with those delightful pursuits—exploring the plane- 
tary pliascs—and discovering new worlds—he h.is 
for a moment recalled to his early studies, by an inci¬ 
dent destined to ibriii an epoch in the history of 
physical science. Some artisans, in Uie service of Incidi-iii.i; 
the Grand Duke, iiaviiig been employed to construct^"''"*' * 
a lifting or sucking pump for a very .deep well, 
found, with equal surprise and vi xation, lint;, in sjnte 
of all the pains they hud taken in fitting the pi»ton and 
valves, the water could by no effort be made to i isc 
higher in the barrel than eighteen ji.ilms, or thirty-two 
feet. In this dilemma, they applied to Galileo ibr an 
explication of the cause of a f.ulure so unexpected niui 
perplexing. But the pliiiosophcr was not yet ]ire- 
pared to encounter such a disctirdant fuel. 'J'he 
Aristotelian tenet of the impossibility of the exist¬ 
ence of a void, was, at this period, universally’ re¬ 
ceived as an unquestionable truth. It had become 
a favourite axiom of the scboelmen, deceiving 
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Baroine«(^r. thctnsdvcs— >as Leibnitz did aftenrards, in proposing 
his principle otsufj^cicnf rwisoM—by theglpnmer o£a 
uiutaphoncal expression, theyJigawtCMi,orM^«rc'j/#or- 
ror of a void. To create a vacuum, they gravely main¬ 
tained, would require the hand of Omnipotence, trans¬ 
cending the utmost power of men or even devils. 
But Galileo, though borne along bj' the cufrent of opi¬ 
nion, .saw the necessity of at lea.st niodilying the ge¬ 
neral principle. Without tjutstioning nature’s ab- 
^ horrence of a vacuum, he Mippc.sed the intluence of 

Expheahon horror to be confined within certain limits, not 
of Galileo, exceeding the pr(‘s.sure of a <•0101011 of water eighteen 
palms in height. This wa.s exidently evading, rather 
than meeting, the difficulty proposed for his solution. 
Yet, in the In-st of his Di.alogues, he actually mentions 
nn <-xperiiiient to ascertain tliis power ot virtu, as lie 
calls it, of a vacuum. A piston, exactly fitted into a 
smooth hollow cylinder, was runmied (piite to the 
end, and this carefully shut up; then jilacing the cy- 
liiuler ill an upriglit but inverted po.sitioii, successive 
weights wer;' nppended to tlie rod, till it was drawn 
from the I'lose end, and pulled down. It m.'iy seem 
.strange, that the Tuscan philosopher, arter advan¬ 
cing so far, should have stopt on the verge of a great 
discovery. He had already weighed the air, and it 
was only another small step thence to infer the effect 
of its incumbent mass. But the atmosphere was 
still supposed to reach to the moon, and tlie pressure 
of columns of such enormous height seemed to mock 
all calculation,and overwhelm the imagination.* Vet, 
on reconsidering the subject, Gidileo began to sus¬ 
pect the solidity of the explication which he had 
given; bot it was now too lute for him, in hia ad¬ 
vanced age, loaded with bodily infirmities, and di¬ 
spirited by clerical persecution, to attempt any far¬ 
ther innovation in science. Hecunimending it ear¬ 
nestly to his friend and pupil 'rorrieelli to resume 
the investigation, this illustrious precursor of New¬ 
ton expired in tlie very year in which the 

English philosopher was horn. 11 is uniform kind¬ 
ness and urbanity rendered him exfrenu'ly beloved; 
and his disciples, particularly Torricelli, Viviani, and 
Bicci, venerating his memory, caught the same taste, 
and followed similar pursuits. 

Taiiifciii'a Torricelli now conceived the happy idea of 
fdiuoiis I'A. exhibiting the action of a pump on a cuntract- 
pcniiKn!. .scale, by means of a column of mercury, 
which is nearly fourteen times heavier than water. 
This experiment he first communicated to his 
friend \ iviani, who performed it with success in 
lb'4.'J; and he afterwards repeated and varied it him¬ 
self. The method which he took brought very 
neatly under om view all the circumstances affecting 
Che question. Having selected a tube about a quar¬ 
ter of an Inch wide, and four feet long, he sealed 


one of the ends hemieticallyt dr closed.it under the Bamnetor. 
flame of a iatfip ;• he then filled the cavity of the 
tube with mercury^ and applying his finger to the 
open end, he bvetted it in a ba.son likewise containing / 
rnercury, though covered with a portion of water. ' 

The mercury instantly sunk to nearly thirty inches/ 
above the lower surface ; but on raising the tube, till 
its orifice communicated with the layer of water, the 
mercury run all out, and tlie water now sprung up 
to the top, and occupied the whole of the cavity'. 

Jt was thus proved, that the water and mercury are 
each supported by the same equipoise, which 'i'orri- 
cclli, after some hesitation, at last concluded to be 
the pressure of the external atmospliere He next 
converted the mercurial column into a form adapted 
for observation, by bending the lower end of the tube, 
and constructing what has since receivt'd the name of 
the sffp/ion barometer. (.See ,/<g. 1. Plate XXXll.) 

Thus armed with a commodious instrument, he soon 
tleteclcd the variation of atmospheric pressure, which 
depends on the change of w'uather. These import¬ 
ant results were published in the year l6‘45; Imt 
'J'orrieelli diil not live to enjoy tlie fame of hi.s great 
discovery, for this most promising genius was snatched 
away by a putrid fever in the flower of his age. 

The report of Torricelli’s first experiments having 
been carried to France before he had ventured to 
draw his capital conclusion, set pliilosophcrs to .spe¬ 
culate on llie cause of such an unexpected fact. Des¬ 
cartes, with his usual rapidity anil bohlnc.ss of con¬ 
ception, did not hesitate, in his correspoiiilenco with 
Mersenne, to refer the suspen.sion of the mercury in 
the tube at once to the pressure of the external . 
atmosphere. But this influence ajipears not very 
consistent with his system, which assumed the ex¬ 
istence of on absolute plenum, and only supplied the 
place of a void by the diffusion of subtile abraded 
particles of mutter. He suspected also the accuracy 
of Galileo’s estimate of the weight of th<- air, which 
he thought was scarcely appreciable by experiment. 

But, in the same country, the subject was now P.Ar.ilMCt. 
pursued with deliberate caution, and through all its I" 
details, by anotlier genius of the highest order; one 
of the finest and most original that France has ever 
produced. Pascal had shown premature and extra¬ 
ordinary talents, which were encouraged by his fa¬ 
ther, a man of learning, who lived in liubits of inti¬ 
macy with the literati of Paris, The young pliiloso- 
pher liappencd to be residing at Kouen, in 
when he was informed of the famous Italian experi¬ 
ment. Having access, fortunately, to a glass-house, 
he resolved immediately to repeat the observations 
on a large scale. He had already suspected the 
justness of the principle, that “ nature abhors a va¬ 
cuum,'* and thought that the condensatiou and rare- 


* This narrative, which marks so well the slow and timid steps whereby men, even of tlie highest intel¬ 
lectual endowments, usually advance in the search after truth, is drawn from the writings of Galileo himselfi 
I'hc carelessness of some authors in mis-stating facts, and imputing unworthy motives to those patriarchs of 
science who could not open their eyes all at once to the bright effulgence of day, deserves severe reprehen¬ 
sion. We may remark, in passing, that M, Biot, who ranks now among the first mathematicians and philo¬ 
sophers in France, has not scrupled, in a reccnl bulky compilation on physics, to allege that Galileo only 
joked with the artisans who asked him the reason of tlie fiulure of their pump; tluxt he had an idea of the 
true explication, but chose to keep his secret, and suA'ered it to die with him. Such a contemptible conduct 
would certainly have been a reproach to Galileo’s acknowledged candour. 
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Bsromeler. faction of the air point to a different, or at least a 
modified conclusion. With a view to clear up this 
subject, Pascal performed a number of satisfactory 
experiments, of which we shall cite a tew of the more 
striking, nearly in his own langua^&tiiictured evident* 
with the prevailing opinions of the age; 1. Having 
^ted a piston to an open glass tube, and rammed it 
quite- down, he applied his finger close to the lower 
end, and plunged tlic whole under water; tlicn draw¬ 
ing back the piston, which was done with ease, the 
finger felt strongly and rather painfully attracted, 
while an apparent vacuity was formed above it, and 
continued to enlarge: but instantly on removing the 
finger, tlie water, contrary to its nature, darted up 
ana filled the whole of the cavity. 2. A glass tube, 
about fifty feet long, scaled licrmctically at one end, 
and tilled with water, or rather red wine, as a more 
visible fluid, was inverted perpendicularly in a bason 
of the same. Hie liquid ininiediatcly subsided, leav¬ 
ing a vacant space of thirty-five feet; but, on gradually 
reclining the tube, the liquid rose again, and con¬ 
tinued to mount, till it struck a sharp blow against 
the top of the glass. S. A syphon, havingone leg fifty- 
five feet tiigh, and the other only fifty, being filled 
with water, and planted in two basons containing the 
same, such that the shorter branch had a perpendi¬ 
cular position, the water sunk in both to the same 
level, without being attracted, as usual in syphons, to 
the longer bnmeh; but, on leaning the syphon back, 
the columns rose till they united at the top, and then 
the water began to flow towards the lower bason. Hie 
same experiment was also performed with mercury, 
the syphon having one leg ten feet, and the other 
only nine feet and a half in length, the mercury being 
found to divide itself into two columns, which con¬ 
tinued suspended at an altitude of about thirty inches. 
4. Having nicely fitted a piston to a lung glass 
syringe, and pushed it down to the end, he innucr- 
sed this in a bason of mercury, and held tlie tube in 
a vertical position ; on gently drawing up the piston, 
the mercury closely followed it to the heiglitof twenty- 
nine inches, but then stopt, leaving die piston to form 
above it .an apparent vacuity. In this state, also, 
the syringe weighed exactly the same, whatever was 
the magnitude of the vacant space. 

His camions From these and other similar experiments, Pascal 

Jntluctioii. inductive process, with a decree of caution 

that might seem to border on timidity. He inferred 
that all bodies have a reluctance to a visible separa¬ 
tion, or that nature abhors an apparent void; that 
this reluctance is exactly the same for a small as for 
a great vacuity; and that the force is limited, and ex¬ 
ceeds not the pressure of a column of water thirty- 
three feet in height. He next ventured one step far¬ 
ther, and concluded, tliat this apparent vacuity was not 
filled by air lodged in the pores of the glass, or de¬ 
rived from external filtration; that it contained no 
subtile matter secreted from the atmosphere, and 
was not occupied by mercurial vapours or spiritous 
exhalations; in short, that a real and absolute vacu¬ 
um had been formed. 

Atiacketl by Pascal, tlien only twenty-four years of age, propos- 

blocl. ed to write a treatise on the subject of those inquiries; 

but thought pr^er, in the meantime, to publish a 
short abstract of it, which appeared in 1647, and in- 
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volved him in a wretched controversy. Father BarometFr. 
Noel, rector of the Jesuits' College at Paris, keenly 
attacked it, armed with all the miserable sophisms 
of the schools, and the absurd dogmas of the Uoniish 
church. He contended, that the space above the 
mercurial column was corporeal, because it was vi. 
sible and admitted light; that a void being a mere ' 

non-entity, cannot have different degrees of magni¬ 
tude ; that the separation produced in the cx{)cri- 
ments was violent and unnatural; and he presupposed 
that the atmosphere, like blood, containing a mixture 
of the several elements, the fire and tlic finer part of 
the air were detached from it, and violently forced 
through the pores of the glass, to occupy tlie desert¬ 
ed space. To enforce these puerile arguments, the 
reverend Jesuit did not scruple to employ the poi¬ 
soned weapon which his order has often wielded with 
deadly effect,—the hinting an oblique charge of 
heresy. This rude attack only roused Pascal, and 
disposed him boldly to throw off the fetters of inve¬ 
terate opinion. He began to perceive that “ abhor¬ 
rence” cannot, in strict logic, be applied to nature, 

* which is a mere pcrsonitication, and incapable of pas¬ 
sion ; and was inclined, by degrees, to adopt the clear 
disembarrassed explication of Torricelli, referring the 
suspension of the mercurial column to the pressure 
of the external atmosphere. In stating tliia conclu¬ 
sion, he makes some remarks which would deserve 
the serious attention of philosophers in the present 
age. “ When the weakness of men is unable to find 
out the true causes of phenomena, tliey are apt to 
employ their subtlety in substituting imaginary ones, 
which they express by specious names that fill the 
ear, without satisfying the judgment. It is thus that 
the sympathy and antipathy of natural bodies are as¬ 
serted to be the efficient and unequivocal causes of 
several effects, as if inanimate substances were really 
capable of sympathy and antipathy. The same thing 
may be said of the antiperistasis, and various other 
chiinerical causes, which afford only a vain relief to 
the avidity of men to know hidden truths, and which, 
far from discovering them, only serve to conceal the 
ignorance of those who invent such explications, and 
nourish it in their followers.” These remarks, equally 
judicious and profound, are the more striking, since 
Lord Bacon, wliile he proposed to reform and new- 
model the whole structure of human learning, yet 
complied with the taste of his age in retaining much of 
the jargon and barbarous distinctions of the schools. 

But Pascal did not rest satisfied with mere rca.son- Pascal’s tir¬ 
ing, however strictly conducted; and he soon devised cj'iveEipc- 
nn experiment which should palpably mark, under 
different circumstances, the varying effects of atmo¬ 
spheric pressure. It occurred to him, that, if tlic 
mercury in the Torricellian tube were really support¬ 
ed by the counteqioising weight of the atmosphere, it 
would be affected by the mass of superincumbent 
fluid, and must therefore partially subside in the 
higher elevations. He was impatient to have his con¬ 
jecture tried in a favourable situation, and, in Novem¬ 
ber 1647, he wrote a letter communicating those 
views to his brother-in-law, Perier, who filled an of¬ 
fice of considerable trust in the province, and com¬ 
monly resided at Clermont in Auvergne, in the im¬ 
mediate vicinity of the Puy dc Dome, a lofty coni-. 


I 
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Baioiiif cr. nil tnountaiii, wliicb ro»c, ftecording to estimation, 
iilmve the altitude' of />(H) U)ise8. Various avocations, 
however, prevent cil lliat intclligem person from coni* 
plying with liis instructions, till the following year. 
Early in the morning of the l<)!h of September l()48, 
u few ciirioiiv frientlb joined him in the gardi'ii of u 
monastery, situate near the lowest part ot tlic city of 
Clermont, uhere he had bronght a quantity ol tner- 
enry, and t«o gbess tubes hermetically sealed at the 
top. Jhese he iilleil and inverted, as iisu.d, and 
found the iiierrury tv) stand in both at tlie same 
luigln, namely, •■iH inclie.s an<l lines, or 28 Eng¬ 
lish inebes, I.eaving one of tin; tul)es bebind, in the 
ciistovlv of the snb))rior, be ])roei'odt d with the other 
to the summit of the mouiituin, and rejK'ated the e.x- 
periinent, vv hen his j)arty were surprised and deligbtevl 
to see the mercury sink more than three inehes under 
the former mark, and remain .suspended at. the height 
of 2,s inehes and 2 lines, vir 24.7 English inclie.s. lu 
his dv'seent. from the mountain, he observed, at two se¬ 
veral stations, that the inereury successively rose; and, 
on his return to the monastery, he found it stood ejeaet- 
ly at the same point ;is at lirsl. Encouraged by the sue-' 
eess ol'tbis memorable experiment, Perier repeated it 
on the highest tower of Clermont, and noted adiffcrcncvi 
of two lines at .in cb V'jition of 20 toises. Pascal, on his 
part, as .soon as the intelligence reached him at Paris, 
when' lie then ehaiiced to be, made similar observa¬ 
tions on the top of a high house, and in the belfiy of 
the cliurelt of St Jacqiie.s dcs Boucheritjs, near the 
border of the Seine; mid so much was he satisfied 
with file results, that he proposed already the appli¬ 
cation of the barometer for measuring rlie relative 
height of distant places on the siirfiice of the globe. 

The investigation of the existenee and cifects of 
atmospheric pressure was now completed, and it 
threw a sudden bla/.e over the whole contexture of 
physical science. The fame of the experiments per¬ 
formed in Italy and in France, quickly spread over 
Onimsiinm Europe. Yet such is the force of habit and early 
vvliicli it cv prejudice, that, after the first moments of surjirise 
l>* 1 itnccd. confusion, few of the learned at this period had 
the v-'oiirage to open their eyes to the light which had 
.so imexjiectediy burst upon them; but, secretly che- 
ri-liing tlieir inveterate notions, they sought to com¬ 
fort themselves, by starting a variety of cajiUous ob- 
jvx'lions. F.aflier Mcrseiiiie, though a man of some 
abilities, conceived that suction wa,-* occasioned by 
certain liookod particles dispersed through the atmo¬ 
sphere, wliicli laid hold of any fluid in contact with 
them, and drew it lonnrvls the general mass. Father 
I,inns, (iluiiging still deeper in mysticism and ab- 
.siinlily, gravidy proposed tJie fonkular, hypvihem, 
wliieli attributes the suspension of the mercurial eo- 
iumii to the agency of certain small invisible threads. 
Hut others of the clergy attacked Pascal with en¬ 
venomed biitertu'-s. The Jesuits of the college of 
Montseiraiul scrupled not, in their public theses, to 
pervert his expres-ions, and even contest tlie origi¬ 
nality of bis experiments. The philoso}iher was just¬ 
ly incensed at their base conduct; and those reptat- 
cd pi ovocations .served, no doubt, to give a kevner 
vdge i' his wit. when he afterwards directed it with 
■iK'ii over viii'lmifig * nergy against that insidious and 
formidable order of priestliood. He comjiosed in I (iHS, 


though they were not published tilt after his death, Baroaieter, 

two short ti'eatises, Oit tliv (i,t/ lullin'tm iif U^on, 

and On the IVeight oj Ikr Mans of’ Air, remarkable 

for their neatness, perspiv inty, and lucid order. The 

biviK of the equilibrium «>f tliiuls are there beautifully 

deduced fr.im a single princijile, which suggests 

variety'v)f original vitu.s and admirable remarks. An 

those tracts, he likewise gives u description ei' the 

Hydraulic Press, a most uscl'ul and powerful nia- 

chinv', vvhii'li lias lately been revived in this country, 

and considered us a new tnv.nitioii. 

A similar discovery, winch was niado about thcD'sooveiTi 
same time in Geiinimy, came season.ibly to sujiportof 'li- 
the triumph of innov.'iiion. Otto (jiiricke, a vvealtliy 
magistrate of Magdeburg, wlio aiuufed bis leisure ' 
by con.structiiig pieces of mechanism, and instituting 
curious physical inquiries, finding that the iK-licf in 
flu? imjKissibility of a vacuum, wilJi other scholastic 
tenets, was on the gradual decline, had the boldness 
to conceive tliat tlie forming of a void was a task 
perhaps witliin the reach of huniuii ingenuity. Fired 
with the Idea of accomplishing what for ages had 
been deemed unattainable, he directed ail his cflbrt<i 
to compass that end. In his first trials he failed, 
as might be expected; but, by perseverance, be 
was ciiabitxl to surmount every obstacle. Having 
filled a wooden cask with waU'r, he uttein[ited to ex¬ 
tract this again, by means of a small sucking pump, 
introduced at the bottom of the cask, and worked 
vigorously by three stout men ; a hi.ssiiig noise wa.s 
heard like that of boiling water, the air entered from 
above through the interstices of the wood, and tlie 
w'uter flowed out. The more effectually to exclude 
the air, he next took a smaller cask, with a sucker 
attached to it, and'^daced it within a larger one, hav¬ 
ing filled up the space between llieni with water. 

On working the pump as before, the water was forced 
through the pores of the wood into tlie inner cask, 
but none w.as extracted by the action of the pi.ston. 

Foiled ill these attempts with wooden ca.sks, he had 
recourse to a copper boll, to tlie under part of which 
he screwed an inclining sucker; and, with this ap¬ 
paratus, he at last succeeded in extracting the air. 

He continued the operation, till no farther portion of 
air was perceived to issue from the vent. On open¬ 
ing the cock again, the air rushed into the cavitv of 
the ball with violence; uiiJ the same diect took place, 
with scarcely any diminution of power, after an in¬ 
terval of a day or two. The construction of the ma¬ 
chine was afterwarils rendered more perlect, by sub¬ 
stituting a large inclined metal sucker, with its joints 
secured by immersion in water. 

Kucli was the origin of tliat most valuable addition 
to philosophical apparatus—tlie air-pump, wliiclt long 
retained its earliest rude and simple form on the Con¬ 
tinent. By help of this new and powerful instrument, 

Ouricke was enabled to peribrm some interesting and 
very important experiments. One of these, which 
demonstrates in a very striking way the pressure of 
the atmosphere, has been since deservedly styled the 
Magdeburg Experiuicnt. It was performed with two 
hollow copiwr Jieniispheres, closely fitted together, 
and the air exhausted from their cavity. This tin« 
gular experiment (iuricke had the honour of exhi¬ 
biting, in tile year before the princes of tlie 
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'V>na 8 Ste!r,of M'ngli^tirg heardj for the firk tim'ft of 
wqricelirs gireat ’dificoverj, and the iirteliigebee 
'must have appeared quite obllghtfol >b.hitD,.who, by' 
8 patii.,60 doforent,,had yet.awivbd at a similar 
conclusion.' ,'• \, , i'" 

. After his return from' this ^Iciidid assembly, 
Gurickd pursued at home various pneumatical re* 
searches^ He showed the diminished pressure of 


llestpration, by which foe qi|hoti, in a burst of in¬ 
considerate loyalty, surrendel^ the prinlegcs which 
it had purchased ivftli torrents pf blood,'forew the go* 
' verambnt of the'miversfties again into the hands of 
ineii decidedly hostile to the ywy sliadpw of improve¬ 
ment. Bxperimcntal science withdrew to a inore 
congenial soli, and sought shelter and sumort in the 
wider scope or the capitals.. ^e college founded by 
foe mudiiipehce .of Sir Thomiii Grcshmi, for the be- 


foe atraosphore at an elevation above the surface, by 
means of a hollow ball fitted with a stop-cock; Imv*. ' nefit of foe citiaens of London, though now unfortu- 
ing carried this to a height, a portion of the contain- nately sunk in,absolute neglect, had. foe merit of first 
ed. air rushed out bn turning the cock; but .when'it extending its protection tp the pursuits of uiductive 


w'as brought down again and opened, the same mea 
sure of air apparenSy fiowod into its cavity. He 
actually weighed the air, by ascertaining, by a nice' 
balance, the loss which a laige, bottle sustained on 
being exhausted, and found that air U QJO times 
lighter than water, a very near approximation, if al¬ 
lowance were made for the residuum of air still left 
in the bottle. He Wiia the first who proposed the 
Staticnl Ua-iS'/trt/ra/ Btdance for , measuring the-varmtions of 
lance. atmospheric density, consisting of a hoIhi.w glass 
ball about a foot in diameter, herroeticaUy seSed, 
and freely suspended in Uie air, to indicate bj its 
different buoyancy foe changes which take place in 
the gravity of the external fluid. 

BiitGurickli tpok great pleasure ima huge water 
barometer cfect^ in his house. It consisted of a 
tube above thirty feet higli, rising along tliC wail, and 
terminated by a tall and rather wide tube hermeti¬ 
cally sealed, containing a toy, of the shape of a man. 
The whole being filled with water, and set iu a ba¬ 
son on the ground, the column of liquid settled to the 
proper altitude, and left the toy floating oh its sur¬ 
face i but ali the lower part of the tube being con¬ 
cealed under foe- wainscoting,- foe .little image, or 
wcuther-nmiinikin, as he was called, made its ap¬ 
pearance only when raised up into view in fine 
weather. This whimsical contrivance, which receiv¬ 
ed the name of awmorro/ie, or wtipfir vii>um, excited 
among the populace vast admiration; and the worthy 
magistrate was in consequence shrewdly suspected 
by his townsmen of being too familiar -with the powers 
of darkness. ... 

'Jlie Jta.ste for experimental scietige wa$ about this 
time introduced from the Contlmmt into Bngland. 
.-.iiu-m-r i>i. fo? fo® seettrity oif (wfvafo .rights 

to Kni;laiiil. hmi called forth the national encr^. and its trium¬ 
phant success had infused omong ^ claracs of men 
a spirit of. boldn.ess and eiiterpriatt tn'ijHit .fovourahle 
to foe reception of the new pliitp^hy.; .'the parlia¬ 
mentary commissioners, .by reBi<|yfog}‘the:mone vio* 
lent and bigoted nn mbet* of-.foia'uml^rsltics,., cott-' 
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philosophy. It produced a succession, of professors, 
eminent in matlicmaticai learnfog, which is so close¬ 
ly allied with experimental res«mrch. A more exten¬ 
sive association was accordingly formed in London, 

I which regularly met at foe apartments -within the 
Exchange, and was afterwards, at the suggestion 
of Oidenbuig, the readmit from the city of Ilum- 
burg, and in imitation, of the foreign acedcuiu’s, 
constituted by.diarter-into the Iloyal Society. Sodi Hpyal So 
was foe humble bogifining of that illustrious, body, rii-iy. 
and such was all the countenance it received from 
a needy and profligate government. The itisttiutiun, 
however, proved at first eminently useful, by the in¬ 
fluence it hud in directing foe public opinion, and 
the shelter it aflbrded to experimental philosoph} 
against the jealousy and declared hostility of tlic 
clerical and schoJastic seiuinaries. The union of 
rank, or wealth, or talent, though still very limited iu 
its range, bestowed a degr^ of lustre on the infant 
society, that was quite necessary for its defence 
against the attacks of ignorance, and the mining of 
bigotjr}’. 

OQfrof the roost active members of foe Iloyal ,So- Roylr oini 
cjcty;was Mr Bdyfo,:.who, having become acquaint-1*“*'''- 
ed with experimental researches in the course of his 
travels, devoted, after his return home, his time and 
hi& fortune to such calm but engaging pursuits. In 
this occupation, hetleriviid ti>c most essential aid from 
Dr I look, whom be had the dlscemqicnt to engage 
as his a^istant,—^ihe most skUful niechaitician^ and 
tlie best practical philosopher, of the age. . The Sumo 
ingenious person was likewise employed as operator 
to the society, and undertook to produce at each meet- 
ing some new experiments for the instruction and en- 
I ertaiifment of the members. One of the favourite sub¬ 
ject* was to e.xhibit the properties of the atmosphere. 
Dr^Hbok, at foe instance of Mr Boyle, ha<i given a 
motwi^vcnicnt form to the air-pump, and had lua- 
teriaiy.ifoprpved. its. construction, esjiecially by tin- 
ap{^p:t!bn of .oil. to. foe joints and valves. With 
fois, improved machine, .g more'perfect vacauiu was 


tributed, on fob whule, ;fo eaebttVs^fa more Ubergl . mn^r^d than Gftrickb had obtained; and tiie £ug- 
tbne of thiukipg in, those apv4en.t 'i<elu^^,ie8i Near' lufo pMosophcrsycre. thus enabled to perform a ya- 
tbe close of tlie .drirwar,irabd' duf!ipfl!for vig'qrbtis of delicaie and interesting experimenrs, which 
ad(ninistration .ef Cromw'eli,; foe ^IwoSopby. by ex- eiteiided the influence of the original di^cpreiy.*.,' 
perimentfound some proaelytes; at' laxt.. ambftg the. In those early meetings, too, of the Koyal. 
elbisters of Oxford,'where.-foe-mass of antiquated foe, suspension of the mercury in foe TorrScSsumfi 
opinions had lain .so long embalmed and protected by tube had still the attraction of novelty. The famous 
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Bbtoiumh. iijiiiin, f^xpcriwent, as it was culi^, was frequently first propOsf^’’^ ilo^ple method'pb- 

•^rejM-ated and varied in tfic pr^enra of a few of the jeet,by((a»whinWd"|ijercurialwJthji^'aWr,bnrdmi^ei'{'^''^'^ 
wore assidooiw wombers, who, though delighted with which wraajjenieflewdughsubjecttd^jperfectibBilfBa 
tlic exhibition, continued to reason and to doubt con* led to mai^ of thd wb^uent improvements. (See^^’i -' 

HujBtiis’' pcrning the cause of the phenomenon. These doubts 4.) He dii^dted two short barometric tubes to-be ce* 
mcIiK new force from a singular experitiienl which mented, the one into tlte bottom, and'fhc other to the / 

the celebrated Huygens some years afterwards corn- neck of a phitd j Or, still better, that thetubes'shoul'/ 
municated, during a visit he made to London. Having be joined,, by the flame of a lamp, to the opposite ends 
filled a glass tube eighty inches long witir mcrcu- , of a'wide and regular cylinder. The lower tube, and a 
ry, and Carefully expelled whatever :'.ir was lurking portion pf the cylinder, were then to be filled with 
about the sides, he gently inverted it, as usual, in a niercUi^, and above it was to be introduceil pure wa- 
bason; when the mercury notwitiistiiiuling remained ter, reaching tq the top of the upper tube, and there 
still hanging from the lop of the tube, and did not sub- scaled close. When this compound tube was invert- 
side to tliepropcr height,fill it was ■struck with a slight ed in a bason of mercurj’', it is evident that the co¬ 
blow. This anom.ilous llirt appeared then extremely lunins both of inorenry and of water would sink, till 
piu/Jiiig. The expcrimciit, indeed, requires great nice- their joint pressure became just equal to the sviper- 
ty ami address on the part of the operator, and evident- incumbent weight of the external atmosphere. Hut 
ly depends on a conctirrcnco ofcireum.stanees wliieli the variation of thi.s weight would afterwards be in- 
liave not yet been sufficiently espbimd. Tliorf can, dicated chiefly by the large motion of the water; 
at present, exist no doubt that this extnioidinary sus- since the mercurial cohnhiii, spreading out above 
pension of the mercury is occa.sioncd by its obstinate into a broad surface, must, in any case, experi- 
adlicsion to the inside of the tube, w hich, in the pro- ^nce a very slight 'difference of altitude. 'J'hus, 
cess of purging the air, becomes prohahly lined with suppose the cylinder to have eight times the 
a very thin film of mercurial oxyd. Hut Huygens, diameter of the upper tube, or u section sixty-four 
who had embraced the leading principles of the Car- times greater, mercury being l.'l.fi times denser than 
tcsiaii philosophy, was inclined to draw a very differ- water: For each inch of increase of altitude which 
ent conclusion. He thought that the fact proved the the ordinary mercurial column gains, the top of the 
existence of another fluid, besides the atmosphere, water would be raised in tlie tube 11.4 inchc.<!, its 
andxmeposse.sseil of such extreme subtlety and power, own rise being 11.18 inches, and that of the wide 
as to be capable of permeuting the grosser bodies. In niercurial cylinder only .18 of an inch, yet equal in 
ordinary cases, this fine ethereal substance might be • pressure to 2.4 inches of water. Hut Descaites, 
supposed to escape through the pores of the glass, generally satisfied with mere theory and speculation, 
ami leave the mcrcuria] column to the mere pre.-isure did not live to see his construction of the barometer 
of the atimwpherc. .Such was the unfortunate intro- carried into effect; and Clianut, the French resident 
duction of that ideal being—an OL-llu r—into experi- at Stockholm, to whom he had imparted his views, 
racnt.al science, which it has continued to infest with met with such difficulti in the execution of the pro- 
my.sticisiu, and to dur/.Ic with a false glare. Similar ject, that, alter some fnLutlcss attempts, ho abandon- 
notions arc perpetually renewed by a certain class of ed it altogether. I 

superficial inquirers, and have exercised a visible,and Huygens w^as more fortunate; and succeeded, by Hnyam,'!'* 

most pernicious inlUicnce in retarding the progress of dint of perseverance and skill, in constructing the I><>'d)li'B». 
sound philosophy. Cartesian barometer. But he had tlie mortification 

{isif-rn Ba- It was soon perceived, that the syplnm barometer to find that. In spite of all the pains he could take, 

(uioftur. 'rorrici'lli has a disadvantageous form. Hotli the water, after it was relieved from the pressure of 
branches of the tube bi'ing siijipbscd of ilio same the atmosphere by the sealing up of the tube, con- 
width, the mercury must evidently sink as much in stantly dischargea a portion of uir, which collected 
tlie <irio as it will ri.so in (lie other; so that the varia- at the top, and by its elasticity'depressed the com- 
tioiis in the height of the column are thence reduced pound' column below its dne altitude. Convinced 
to half the true quantity. A sin.alJ bason, or semi- that this source of imperfection is irremediable, bo 
eirculai; wooden box, to bold the surplus mercury, .sought to rectify the conatructioii of the instrument, 
was therefore attaehwl to the frame of the instru- and produced W.s'Oaaiic jBnn wver; a form of conibi- 
ment: and this coiistruction, with very little change, nation frequently'uked, especially wbmi.the object is 
was adopted, during the course of a centoi'j, by the rather tq make' the Variations very sensible than to ob- 
inakers of the ordinary baromeicr. But the .\vphoii tain delicate results. {Sec fig* 5,)' He joined a baro- 
barometi r itself was afterwards materially improved metric tube of the usual length by the flame of a blow- 
by having its lower braucli blown in.to a wide bulb pipe, to two. wide cylinders,, the .one sealed at the 
for holding' the charge of mercury. (See//g. Plate top, and the other annexed likewise/lerihetically to 
XXX11.) This form of the barometer is not quite ,tM!- ft tall and narrow tube, opea. at its ’extremity; he 
curate, owing to the smallness and unequal ihtipc of tl^ien bent the thicker tube a littlb above the lower 
the round bSb.1 but being very convenient for car- cyirdder, and brought the tvv'o branches to be parallel, 
riage, it has grqvrn into general use, at least for the Tfiih.iBlt'riiment being thus ibrmed, be filled the first 
cheaper and'tndre common'sort of instruments. brgii^ .ivith mercury, and: mtroduced above, in the . 

•' barometer came to be regarded as a^ic^.biliiich, some liquid of conqiarative lightness. 

" «f Daicar- awvathcr-g).'ws,ingenuitywa8»et at work to devise the All^hal jirbuld, in this respect, answer exb«mely 
means of enlarging its scale of variations. Descortci wcBi if it were m>t so liable to waste by evaporatioa. 
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The 'prlncipJfS orthto eoiii|^!t5!ff^ii8 ^'^idently «^h ^ ;vast ;#nlarMraTOt oP 'tKe. scale is far creator 
same, as in of D,e8cartj|| ; h]^ . fte^vaciuimw4^»>-jeyer he .dran'tftle iwaetire^ It were 
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' fte hote of the annexed tube, tlie yartatioo of 

gdfeVill be produced ■ almost eplirely by the 
of altitude whibh t^e alkaline liquor undergoes, the 
mercury sufibriug bnly a very minute alteration of 
ascent nr descept. The dlvjsions of the .ordinary 
scale will be al>out tenfold enlarged, if a«8octton of 
each cylinder should exceed twenty times,that'of 
tile tube in whicli the liquor plays. 

A barometer of this .construction has decided ad¬ 
vantages'with, respect to the extent of its cli'at^es, but 
still it is not exempt from considerable defects. The 
moisture oil the inner surface of the cylindrical re-; 
servoir increases the adbesion pf the mercury, and 
'retards its movements. But a much greater source 
of error proceeds from the influence, of heat in ex¬ 
tending the volume of liquor dontained in that re¬ 
servoir, and rising into the ntirrow stem, This in¬ 
strument, therefore, tO a certain extent,' blends the 
indications of the barometer wift tliose of the tber- 
uiomcK r, which ore essentially diflerenti and can sel. 
doiu accord. 

About the same period, Dr lloolc likewise “pro- 
!i.iiih!t> Hi), posed a double barometer, of a similar construction. 

N.’iH'Ui. iij, uftorwiirds rc-sumed the subject,.and with a view 
to correct the defect of the fprmcr arrangcuient lie 
proiluccd, in i()8o, an in-triiment of a mote complex 
form, hilt very ingciijously conceived. {Sce^/ig. ti-) 
To tile upper end of.thc open stem, he joined a third 
cylinder of tlic same dimousions as the two former, 
but tapering away to a fine orifice gt Uic top. The 
principal tube being filled as usual yritb- mercury, 
cxtcquiiig to occupy the boltotns of; both the con¬ 
nected cylinders,, he introduced a liquor immedi¬ 
ately over the mercury in the • secopd cyliiid^, 
rising partly into the stem: ahuvO this, again, ;hd 
poured another liquor specifically, liglitpr. and.djlfer- 
ently coloured, filUng' up the rest of the stem,, and 
mounting into the third cylinder. By this artificial 
and delicate combination, the metcury is left per¬ 
fectly stationary, and all the movements correspond¬ 
ing to the changes of atmospheric prCi^ure, are per¬ 
formed by the counterpoising fiquors^ and marked 
hy their lu^ of mutual scp.arati(4>. Since i the stem 
or narrow tube rpmaina constmitly. &11,, the variation 
of its pressure, must depend on ftp dm^robt proper- . 
tions 'of its length occupied, by the . tyw fluids. If 
the weight of external ataibs^CK;.,.a&ld, fur in¬ 
stance, Jpciease,. the denser Uq^ imi|,risc, and con¬ 
sequently cause'the ligbter '^u^^pf 'io. contract its 
Column. The action of .ibis comppitnd Inirometer,; 

^ ^ . 'i '• _i.'- ^i_v ' j. 


tions. of the s^p would be augmented only »ixly- 
ejgiti limes, and consequeut^v ihu whole r.aQge might 
not exCegd ten or twelve feet. - Those oils, how evn-, 
would move rathpr sluggishly, especially in coltl 
wouihcr, and .might,, from, tiieir incessant shift- 
in|^, during a Ictigt,honed period, become Insensibly 
iiuxed.,^ On the otlier hand,-.fluids of distinct cha¬ 
racters arc seldom free from chemical action j they 
expand diftbtently witli heat, and by coating wim 
other traces the in.'-ideof tlie.tubc, theyute the more 
apt to retard the motion of die cohunn, . In genenat, 
the advantage of any very great augmentation oCthe 
.scale,is counterbalanced, as the fluids then work by 
irregular starts; and the instrument loses in delicacy 
whatever it iins gained in extent of action. 

Another method qf augnieutiag the variations of 
tlie barometer was invented by the same fertile genius, 
whufii has the advantage of uniting great simplicity 
with tolerable accumey. {SeeJig. ?•) Resuming the 
syphon bitrometpr, he made a small float of iron or 
glass to rest on the exteridr surface of ,tho mercury, 
and siispcndi-d by a slender thread passed round a 
small wheel or cylindrical axis that carried an index. 

Thougii the varictiVs of Un; height of the mercurial 
coluinn arc in a tube of tlii.s form, reduced to balffg|Q,,lg|., 
the ordinaiy measure; yet, from the great length of 
the index conijiared with the dininetec of its axis, thq . 
divisions on the circumference of the circle in which 
it travels are much aniplifipil., The little machinery 
being concealed witiiin the frame of the instrument, 
the index only is brought into view, protected liy a 
dro'idar plate of glass. Thus fitted up, the whole 
forms, rather a handsome piece of furniture. The 
tV^keel Barometer, as it is culled, has long maintained 
its reput.ition among, ordiiwry observers. 

.. A very simple mode of enlarging the divisions of the 
baroi^ter is commonly ascribed to Sir Samuel More- it.iromciei. 
land,' fife same ]ierso» who had invented, or perhaps 
only rerived, the Sveaking Trumpet., {Seejtg. 6.) It 
con6i^ted in .merely bending the upper patt,;,^ the 
tube into a very oblique -position.' By this plan, 
however, , the scale, which depends on the pcrpeii- 
diculnr altitude, cannot be augmented beyond three 
or four times, without incurraig evident risk of in¬ 
accuracy. This instrument is cajjfd the Indincd 
m diagonal Barometer. The form iia- been some- 
' nti^,^yar«‘d by .the fancy of artists, -ivho, repeating 
th»lm4lMi'atiqn qC^he tube, have occasionally given 
pgr part a ,x%‘>aag appearance.^ 
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.this cojpppitndharonieter, 'ifhqmast ipgenious barometer, filled with mercury g 

being thiis'produced nie.reljr by. ..file difference and,yet admitting a sicide of any e-xtent, was .in- 

the gravity of the; two: t|uids,'ndgb^! therefore, ^1)6 '^.'.^qn.tied by Cass&i and by Jiftn Bernoulli, who first gave 
augmented i.^defifi^tely^,jS4pp(ls4';|hed^<loid.fh^^^^ 'ithig4<!^tptioq of It In.l7f0. {Stxjg.9.) Awidq. 
on- the, meredry piife Wiit^i'end tne spperiq- v' cylipdcr is annexed ,to the top of the main tube, at the y ! 
cunibept liquicf. Jto Bo' oliVe.bil, which is.idjopt dqe- oottfim of wbith fiieVe is joined at the right .wogles 
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twelfth ^ 

less than 


th; Jighteij Ifte'jSc^p Wot||lfi he enlarged^no ,. another long aiul harrow tube. The 
ban one times, or an 'cending or descending within the 


The nierct^^ mas 

wtde. d^mder 
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must, therefore, run along Uiis horiibnt^ jtube. If that 
' cylinder h^yc it diameter eqly four tiiinea greater 
than the.^rti of tliu tube, the eeale of varbittoii will 
he atigmented hixteon times. This instrument is, 
from its sliupc, called the Sjtiare Jiarometer. It is 


mihut^n, mercttriit).';^d!mritvW}ncfc; Jirp INmiiitter.. 

duce th.ciwill <tacifr^'4^si^nd^an4 
up fl'ultfsertw by their 

etfects;. jrf^s'eWiSht, that, by multiplying.^!^ 
branch^, i'tiic bfKro^ter will Imye’its altitude pro* 


iiotfound in practice to answer so well as the theory portitMtiilly reduced. But tliis codjitrUotloD, though’ 
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might lead us to suppose. The mercury creeps 
along the horizontal tube with difficulty, and by de¬ 
sultory advances; and these irregularities increase^ 
us it becomes, from its motion and exposure, cover-. 
ed with dust and partial oxidation. 

The simplest of all the barometers, with an etdarg- 
cd scale, and, at the same time, one of the most inge¬ 
nious, i.s the ('(nikal or Pendant Barometer^ invented 
and described in 1()95, by Amontous, a French philo- 
soi»hc'r, wlio being afliicted with total deafm>ss, in con- 
scmicncc of a fever in his infancy, had devote«l him¬ 
self to mechanical contrivances. {Sebjf'. ‘i, Plate 
XXXll.) This instrument consists merely of a 
tube, four feet or more in length, with a bore 
narrower than ordinary, and lupering regularly to 
the top. TIu? width at the bottom must hardly 
exceed three-twentieth parts of an inch,, while 
near the top it may he contracted to about one- 
tenth. A column of thirty-one inches of mercury 
being introduced, the tube is gently inverted aad 
held perpendicular; the cohe.sion of such a narrow 
column 18 sufficient to prevent it from dividing and 
admitting the air, unless it bo shaken; but over¬ 
powering the atmospheric pressure, it descends till 
)t has contracted into the equiponderant altitude, by 
passing into a wide part of the tube. To obtain 
equal divisions on the scale, it is necessary that the 
tube should have an uniform taper. The most ac¬ 
curate construction of a barometer of this kind 
is, therefore, attained by forming together two tubes 
that have even but unequal bores, the longer and 
narrower one being uppermost, if the width of the 
upper tube were supposed to be to that of the under 
one as two to three, the scale would be enlarged 
three times, since, by descending three inches from 
the top, and consequently two sit the bottom, the 
column would .suft'er a contraction of one inch in 
height. , 

'I'liis sptclcs of barometer is thus recomniendud 
by its simplicity and Its ample range, lluftbe bore 
of the tube being indispensably narrow, the mercury 
moves with difficulty, and resists the impoession of 
minute changes of external action. When the co¬ 
nical shaped tube is retained, the instrument is lia¬ 
ble to some inaccuracy from the Influence of the 
cohesion of the mercury, .which ’varies with the 
diameter of the column in different parts of the 
• tube. 

'' Amontons likewise proposed another, fonp. of, ba¬ 
rometer, in which the uip>rauriat.eplti{^& is fiubdiyided 
amqng several short conncctcd.brancbt«. (‘Srk^g. 10.) 
Supine the instrument were tohave only die tnifdrart 
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e{>eci6iu in theory, is found to haive no practical , ’ 

vat^wSl'. Tlie instruniebt is, from its coropit'caiioh, 
yet^'mfficult to construct .- .its motions are slu^^'isb, 
to the multiplicity of tubes, and'the conjunct , - 
tion bffluids, and they are‘subject to derange^menrt 
from the variable influence of temperature. It has, 
therefore, been generally abandoned. 

These, different forms of the MMtrument have Sectoral 
been .variously modiflcil, and often brought fpr-Bi.ronic(ci, 
ward with claims, of novelty. We may notice, how¬ 
ever, U>e Sectoral Barometer proposed by Magel¬ 
lan, in which the mercury b always made to rise to 
the same high pouit of the tube, by drawing this 
less or more aside from thb vertical position. Tim 
arc they described will indicate the deviation from 
the perpendicular, and consequently the actual de¬ 
scent of the nicrcury. But the difference between 
the vertical and the oblique line is not measured by 
the inclination merely ; ft is proportioned to the 
versed sine of this angle, or nearly to the square of 
the arc. The advantage of this mode of observing 
is, tiiercfore, best perceived in small variations of 
the mercurial column. In the hands of a skilful 
observer, the best and most .accurate barometer, 
after all, is that of tiie origin<aI construction, with 
a tube rather wide, and a broad cistern. To apply 
minute divisions, is decidedly preferable to tmy en¬ 
largement of the scale. '1 he measuring of su^ divi¬ 
sions has been since rendered extremely easy, by 
the adaptation of the diflcrciitial scale—a most va¬ 
luable contrivance proposed by Vernier, early in 
the seventeenth century, but strangely neglected 
long afterwards. This delicate appendage being 
once adopted,, it became tlic more desirable to im¬ 
prove the sensibility, and regulate the correctness 
of the indications of the barometer. Effect of 

The lirst objcei was carefully to cleanse the mer- Moisuire 
cury, and t,o expel any portions of air or moisture ad- wiihin ilip 
heriug to the inside df tho lube, llie influence of anue- 
ous vapour in depresising the.’ mercurial column Wd i 
beep obsewed by Huygens 5 'but other more evapor- 
ablc fluids were afterwardTs found to occasion, by meir 

E resence, d, stlfl . Hptaberg 

avlng, about 'the'ypa’r ITO^r washed! a tube, with 
alcobtfl, td remove, tile Inipurities fj:^.' j[]ts internal 
surface, remtuke^.tbat the pie'reqry Inhpdulced Into 
it stood an iflcb'ahd'ludf Idwcr depres¬ 
sion which this ingenious dii^sed to at- 

tribute to the elatticlty of thev^piritous exlialdtio’ns 
obllectcd above tbp’dierctifipTePhUnn 
gd^etnicians, end ■Aihontohsmpimif the rest, tntslf^ 
by‘lheif Cartesian prejbdide«»‘^*'-*-‘*-’ -— 


ighttpascrilwil|Kdeft 

tiff usual height; tlie first,'third, and fifth branches, diflereotsiiedppr^i^we glass. These ano- 

eniaM^ kbovc'and below into very sliort t^lmdefoi,. i]^]^ 3 *^cre.reboved,by!fldi^ 1 s w rather boiifinjg the 


are'fii^%^ mercury; and the second, fonrth, anff 
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in the tube, tiu. completely purged of 


sixth branches,'wlucfa may have their bdi^ narrowei^ tSlMlppiblsture, and.bl'du^tinto do 8 <cc^Uicl.with 
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arc occupied wit{i some light fiuid, or,! ^p]y fjqi 
air. If tne external sbould so&r any £/' 



'wm 




Eb<r<nint^. I wAhtnair4.^tt&, 6f'tW sot^c^ 

'-►y^ tiiiiM carer’i(f»> wis^j|*|is^', ^h no small dii{j^e'y 

I-«">»"®« . *eiaran<fe»'whe»- moViid ,or|fii§]^^ agitated m we w Sn^iiitpKJe* to see » pt^r. 'sfoich was very fiiiiSi' 


Martunater. / ^jg cui^s pbewS^e^^vc occasiop to ,^’'cdiftrti«)n!?iated to the Royal'Society of London, 
multiplied and fs^lopgOd c'onll^e‘11^8 rit ,V#e nyi.Mr Ivory, of the Military College at Sand- 
^Ratrt to the aut^fc matter :df l)t’ 8 c«rtt‘S, w ai^crilwdv^Ii^^t, ehe of the most origSiol. and profound tna- 


Baremtler. 


io 0 hafiro phosphorceceh^ or a latent fire ihliorent 'f^emattciay Wat our islao^^ had ti 
"t!»ythc mOrcuiy. Oor countryman, Hauksbee,. in. the produce. . . > ' '' 

.yitp,.I^OS,. gave the,'first,rational explanation p^'the -The influence of the predominating attraction ofpnraMer* 
by deferring it to ejectricityj^iii hich he had iiut tlie particles, of 'frtercury to ^themscly^, above their wry hai al- 
begun to cultivate as h d&tirtct science. It rcsembleti adhesion, to the sides' of a glass tube,' has not . been **>*'*^' 
exactly, indeed, the experiment of.the exhausted considered with sO h)UCh attention as it demands.^®**”™**' 
flask, in wbiph'-an electrical current flashes with a Nothing is more cOmtnon Wan to remark that the 
diffuse lambent flame, like flie'oarora bdriaHt, or the uiercurj’m W® barometer is in the aiist of rising, if 
northern streamers. The friction of the msucury it shoiv a convex surface, hot about to fell, if it 
against the inside of the tube excites electricity, should appear, concave. Now, the top of thp iner< 
while the vacuity, or ratiier the very attenuated ya- curiul column must always remahi Convex,' if the 
pour,, in which the supposed fluid playsj facilitates barbmker .be properly consiyucted, the tube per¬ 
ils; expansion. When tlic vacuum is rendered very fectly clean, .tnd the mercury purged of all impu- 
perfect, .by tiie careful and accurate boiling of the rities. But if the inside of the tube be' any how 
mercury, the lambent flasiiihe' ce^cs, for want of soiled, whether covered with humidity or stained with 
a fine medium to conduct aiia''dispCf8e the electri-. mercurial oxyd, the metallic fluid will adhere so ob- 


had the honour to 


cal Influence. ‘ - 

The next point to which experimenters were led to 
direct t||eir attention, was the eftbet of the width of 
the tube on the altitude of the mercurial column, 
of Plantade, a lawyer ai Montpellier,. appears to have 
I'i*’ 'y*>b'‘ been one of the first who remarked fliat the mercury 
*"“‘'stands always lower in narrow tubes. 'This iket he 
communicated about the year 1730 to Cassini, Vho 
W 0 .S then occupied in the soutli of FreheCi with car. 

S on the great trigonometrical survey. But the 
ipancics observed , by Plantade being imfortu* 
nately confounded with , other collateral circutnstan. 
CCS, were fur a time overlooked. In tubes having a 
narrow boro, the depression of the mercuiy, how* 
ever, is very considerable, as may be readily per¬ 
ceived in a. smalt glass syphon, of which the one 
branch is about half an inch in diameter,>mid tliat of 
the other branch less than the tenth of an inch. 
Thus, if the narrow lube had a widfli.of only the 
thirteenth part of an inch, the depression of die mer¬ 
cury would amount to half an inphl ’which is about 
the third part of the elevation, to which.-water in si- 
niilar circumstances would, be tafeed by! capillary ac: 
tion. This cflect has fiOt been sufficient ex8iuihed» 
but it appears to- result from the attfUbtion of the 
particles, of the mercury id each, other exceeding 
their attraetkin- to the surfhw of the gl^. , Mcrcu. 
ry, in contaefwith gloss, therefiire^- to, a sphe¬ 
rical form*'’and alwnyd; assurries^jt; sulfow 

within a clean thbe. Water fw.d -d^er^uids again 


mercurial oxyd, the metallic fluid will adhere so ob- 
stinately to the gloSs, aS to lose its convexity, and to 
subside into a flat surface, or even sink into a cr.ica- 
vity, like water and other liquids. Hence the danger 
of boiling the mercury too long m the tube, us it be¬ 
comes partially oxydated, and the thin crust so form¬ 
ed 'hot only sus^nds the column higher, but obstructs 
tlie freedom of its motion. The same efl'ect is produced 
by greasing the inside of the tube. Some respectobic 
authors, from not attending to tliese flicts, have hastily 
inferred that the convex appearance which mercury 
assumes in the barometer was merely accidental, and 
consequently removed by a more complete boiling 
and purification.' il||||j^ 

In the cose of tubes having wide bores, the de- Qiiadtit^eT 
pression of the mercurial column may, without any d‘*p'v«»«®n 
sensible error, be disregarded. According to the ac- 
cqratp experiments made by Lord Charles Caven- 
dishf andpublished^y his son, the celebrated Mr Ca- 
vendiifli, tiie quantity of depression is only the ^OOth 
j^ifibf an inch in a tube of (i-lOths of an incti in 
ufaineter, the 28tb part of an inch in a tube of 3-lOths 
diameter, and the 1 Sth part of an inch in a tube of 
fl-lOth^ diameter. Wide lubes ought, therefore, 
to bo preferred in the construction of barometers, 
both on account ef the facility with which the nier- 
e.ury mdves in them, aiui Uic’smaUness of its depression. 

The only circunistanec to. overbalance tliese advan¬ 
tage, would be the necessity and inconvenience of 
having a very large cistern. A quarter of an -inch 
may be reckoned a good width of tube, and the c6r- 


manifest an Ofipositc chiuacter, the mfltuai attrac- responding depression is only the t^ntieth part of 
tion of their particles being less thap th^ir adhesion ,8]^Mch,' 

to glass. Accordingly, they spread ^dUg'a vitreous ^yphun biurometer, if both brandies have the 

surfkce, 'instead of collecting in!t».drQps v 'and in nar- sam^;i|^n>e.tec, the-action is exerted on opposite sides, 


surfkce, 'instead of collecting in!t».dr^ V and in nar- sam^;^n>e.tec, the-action is exerted on opposite sides, 
row tubes they mount ab'pVift jfltdteS^ and invariably anifes thefeftre, th'e eflect of, .depression becomes en- 
have a concave termiimtion.:.-'T.f ^e.1^^-be sosmaif . tirhlf lost,. J?or accurate purposes, this original Iona 
as to be reckoned cap>ihUT> ^he ^^pyessibh-. of meV- 'of thgdnstrument has been again resumeiC and the 
cuiy is, like the elkvation of-waijiliii' inversely as the - jnMhyenjeace arising fkotn thc large variation ef the 
diameter; b^.'.^-whpp - the. hbri! has 'a. consmerable IpWef ieyei".^latirely obviated by on ingenious contriv- 


width, the'm^dty.'efdepi^Mi^^^ depbfldii)g.on.the. 
eurvatqre^'pt the surlbpe of' l^e piercuiy, -diulinishes - 
ptopbrtioaaily aeaily the inverse 


»surlbpe of'j^epsercuiy, diulinishes' (ij|^gni uie application of a b 
l8te^'|^1|^Wk' aeaily the inverse a ivory dstern, to 


iirev leVel'Iilatirely obviated by an ingeniou-s contriv- 
toe hitro^Ce'dabiiiut 'forty years since. -This con- ApplicatJoa 
hi ^e appHcaitiou of a leathern bag, iosibfiicfbfvf-* •»*•*>. 
#flibdii;h’nr iv'orv oiftmrh. tn hold the surphis'iu’er- 




cury. Bmd^s the barometric ttoc'» placed 
adjacciit to it another short one of thie same width, 
cominutin^tatmg with the mercury contained ta the 
bag, whibit being pressed by turning a screw below, 
is, at each olwervation, brought exactly to the same 
mark, 'llto external atmosphere readily nets through 
the substance of the leather, but the mercury, 
from the powtrlul cohesion of its own particles, CtiiiJ 
not be sipieeziil through the pores of that casing 
without >iolcnt eoiiipression. 'J'he addition ofadrag 
within a cylindrical box, omitting the lower tube, 
likewis-e renders tile baronioter easily portable; since, 
fur safe carriage, the itiercur\’ can be screwed up 
light, lo fdl the whole cavity of its tube, but, on 
turning tlie screw again, the column will subside 
mid rest on a hrotul base. 

nirdut i’hc last object which required nice observation, 
Mimi (III lijr. was to estimate the eiiect of heat in diluting the 
miriHici. nu reiuy, and consequently increasing the altitude 
of the equiponderant column. 'I'liis correction 
could not be matlo with any sort of accuracy pre¬ 
vious to the application of the tbennoinctcr, which, 
tliouglt invented half a century earlier than the ba¬ 
rometer, was yet more tluin artotlicr half century in 
miu i'ig at perfeetion. Hero, a mechanical phlloso- 
plier. \’ho nourished at Alexandria about l.W years 
ill fore t.'hrist, has described in his Spirilnlia a sort 
of huge weather-glass, in which water was made to 
1 ise and fall by the vicissitudes of day and night, or 
rather the clianges of heat ami cold. This machine 
had for ages been overlooked, or nwrely coii- 
Invciiiioii sidered in tlie light of a curious contrivance. Hut 
ofilic'l'iiiT-.Smictorio, .the inventor of the famous statical ba- 
inidiii ter, g very learned ami ingenious Italian physi- 

^ eian, who was long professor of medicine in the 

university of Padua, and had laboured to improve Ills 
art by the application eif experimental science, redu¬ 
ced the hydraulic nmchine ol‘ Hero into a more 
compendious form, and thus con.strtictcd, about the 
el()s(“ of the sixti i nth century, the instrument since 
known by the name of the aiM/iennomelcr, which 
lie employed witli obvious advantage to examine tile 
heat of the liuimm body in fevers. Some years af¬ 
terwards, a similar instrument was contrived, per- 
liaps without any coniniunicatioii, bv Drebbel, a very 
clever and scheming Dutch artist, wlio visited London 
in the reign of .lames I., and introduced the know* 
ledge ot' rliat instruuiont into Kngland. 

Ihil this air-thormometcr was evidently of the same 
nature with what has lieen since called the niauometer; 
it could nieusuro only the dilatation or augmented elas¬ 
ticity of the air confnied williin it.s bulb, whether occa- 
sioneil by heat or the diminution of external pressure. 
It was, therefore, considered merely ;i8 a weather¬ 
glass. indicating the state of the atmosphere'; nor ' 
. could its blended impressions, which might separate¬ 
ly affect both the tlierruomcter and barotnetw, be 
tnea distiuguiohed. Had it been more closely 
.studied, it must have led, hy another path, to the 
discov^ 'bf the hitter. But those irregularities to 
w'liieli the Air*thermometer was hence subject appear 
to liiivc created such doubts resi»cctiij'g the accuracy 
j^J^of tJie instrument, as occasioned its being neglected'■ 
long ufterwards. 


IThe ««n»« floqbtry, 
bifiij to thjji. (Irermotteter) b^afi -Its 
After, the j^in^e of the barometer was 
ed, the members 'the Academy del Citnento, "J' 

founded^ Florence .in 1657, and.supplied with libe- 
ral Ihnds by the Grand Duke of Tlisc&by, had, among 
other iuiercsthig physical researches, resumed tlm 
application of the thermometer; and instead of ur, > 
tliey .'Substituted alcohol or spirit of wine, an^er ^ 
veiry expansible fluid not aifected by pressure, whye 
they attached to the tube a scale graduated on a re¬ 
gular plan, though directed by no very precise mea¬ 
sures. The instrument so constructed, but some¬ 
what varied in its form, being copied by Italian art¬ 
ists, was dispersed over Europe under tlie name of 
the Florence Class. From its careless execution, 
however, in the hands of itinerant venders, this ther¬ 
mometer, or rather therinomoscopo, appears never to 
have obtained an established reputation. 

The great object was to bring thermometers to an Attempts to 
exact correspondence. It was expedient, therefore, obtain a 
not only to select a proper fluid, but to adopt an uni- Stamtard. 
form and consistent scale. Alcohol, linseed oil, and 
mercury, had been successively tried. The gradua¬ 
tion was at first drawn from the temperature of cel¬ 
lars smd deep caves, which, indicating thb natural 
heat of the globe, -bad long been considered invari¬ 
able ; but more enlarged experience discovered tlie 
innccuriicy of that supposition, and showed the mean - 
temperature to be materially modified by the latitude 
of the place, and its elevation above the level of 
the sea. Congelation, or rather the inverted pro¬ 
cess, the thawing of ice, or the melting of snow', 
was then found' to remain fixed; a most important 
fact, which had been first noticed by GUrick^', but 
overlooked till a considerable time aflcrwurds. A 
stationary point was hence obtained, from which to 
commence the thermometer scdc. But diffiirent 
modes were pursued for determining the divisions. 

Amontous, reverting to the air-thermometer in spite Amontons. 
of its acknowledged defects, found tliat the elasticity 
of air compressed in the bulb, and able at the tem¬ 
perature of racUing snow to support a column of 
mercury fifty-four inches high, was capable of rais¬ 
ing this to seventy-eight inches, at the lieat of boil¬ 
ing water; and he seemed contented in framing a 
rude standard, with, merely dividing the intermediate 
space into inches and half-inches. . 

But about the same^ or nearly at t!ie beginning Newtoa. 
of the eightetjqth century,' Newton himself cast a 
keen though rApid glaiicc on the subject of heat, 
and proposed -a thermometer of a much simpler 
and more'elegant construction. Having adopted 
linseed oil as a fixed and uniform substance, capable 
of'great 'diiatation, Im discovered by experiment, 
that distinguistiing the capacity of tlie bulb into 
ten thousand equal parts, thb . liquid expanded 956 
pai^, 'fVoni melting mow to blood heat, and 795 
parts to that of boiling'watdlr. These numbers, 
hpweyer, being Inconveniently large, he reduced 
thetn.. somewhat more t^tan. twenty times, adopting 
19 mm $4f‘as the propoi^onal divisions on Ids scale. 

.JK4 being so ^viscid , a substance, was found to 
tridl And collect oh the inside of the .tube; and this 


H 



Barometer, thi^otoeterj though eonatructe^tfiti o right prih* 
niter came io^o, gene^gi 

Roemer. ftbener, the DaOw‘a0!tl(%)pw who made t^^ 

diuovery of the progressive iiio|kin' of light, was the 
first whopropose0nieroury,w’tl||fii«:eftfleid'fbr Jher- 
Mometers; and and A'mentpns t'emarked abtet 

the same time» that it expands Uniformly'with hrat, 
'“Tts^remains nearly stationary at the point of boiling 
Dob. ■'g waw. On this principle, DelWe^ of St PtStersburgh, 
^ ^"' ra MMructed, in 1733, a mercurial thermometer, with 
a descending sc^e, the distance tVom frccsing to 
boiling water occupying 1 S3, or, in round nurnbirs, 
ISO divisions, of whicli the bulb itself contains 
10,000. A more ingenious raetiiod, but perhaps too 
refined, for graduaUng diermometers, was proposed 
Rfiialdiui, by Renaldini in 1694. It consisted in adopting the 
scale in the successive temperatures produced by 
mixtures in the difibrent proportions of twelve parts 
of water at the moment of thawing and of ebullition. 
This suggestion led to a very ipaportant inference,, 
since it proved that mercury expands uniformly with 
equal acfditions of heat, while aloofiol swells constant¬ 
ly in a rising progression. But tjie capital improve¬ 
ment of the thermometer was effected by the skill and 
Pahren- perseverance of Fahreiiheic, whose name has remoin- 
ii<ii’»Tiier. justly attached to the instrument. This ingenious 
Mionic Cl. originally a merchant at Dantzic, wdio hod 

the misfortune to fail in business, was induced, by 
bis taste for mechanics and cliemistry, to have re¬ 
course to the manufacture of thermometers, ns the 
means of gaining a slender livelihood. But not meet¬ 
ing with sufficient encouragement at borne, be re¬ 
moved, about the year 1730, to Holland, the. great 
emporium of the arts, and fixed his Aitura residence 
at Amstcrditni. He now preferred mercury to alco¬ 
hol for filling his thermometers; and, adopting the 
division of Uie bulb into 10,000 parts, he reckoned 
64 of tlicm as the expansion between freezing to 
blood-heat, and 32 as the contraction from the 
same point to what he considered fls exjtreme cold, 
or that produced by the mixture of salt w’ith snowi 
These numbers were extremely ‘convenient, being 
found by a repeated bisection. With respect to the 
heat of boiling water, Fahrenheit discovered the im- 
pDrbint/act, that it varies with the state of atmo¬ 
spheric pressure. Takhig the mean, however, he 
reckoned IgO degrees 'from freezing to ebullition, 
and, theretbre, nuirlced tliis point at 2ia bn- his scale. 
T!.' ONian Tiig thermometer owes its improveihe'ht to Celsius, 
Upsal, ■who in 174.2 jplac^'the com- 
nioun-ui. mcncementof me scale at congelatioi^ahd,divided 
the interval thence to boiling water jhto an hun¬ 
dred degrees, extending such a poriion downwards 
as might be wanted. Thi^ centesimal thpjrmometer 
is exactly the same as what' the JPrench have since 
called the centigrade, whi6h/ .fi^*; its fitniess and 
siiMlicity, deserves to be uii^C^al|^Wopted.’ 

The rnermometer haviii^otien.rthiis Carried by 
successive steps to' perfection,' it wot found by deli¬ 
cate experiments, that, between the points of boiling 
Correction and freezing, the expansion of mercury aBnbunls to 
the fifty-iburth part of its bulk, or that it acquires,'’ 
for eacli degree of, heat, an mcreasa of volume 
amounting to the 54jl2th part 'W .thO centesimal 
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' sca^, pf ^ .g743d piirt ,oA.-.tiib tcale pt’ Falirmi* 

. ■■ A eprrectibh, uu^fprttt ao th.e height of tijp 
iin^rial^lumn in thei^hhc^et^;'be^ 
stvy aecordmg to the changes.^ teia^rature which 
■ if undergoes. In this climate, ^the extreme varia- 
tipb prising from, that cautp.; will seldpni exceed 
' twb-t^ths of an inch, Bqf^if the batometer be 
Eus(>b'uded ia a room, kept al %i agi-eeahle tempe¬ 
rature, the error ocmionM by .the expansiba of the 
mercuiy may, in ordinary cases, be. disregarded, 
since it will scarcely amount to the twcntletii part 
of an inch, 

Since the barometer murks the condition of the 
distant atmosphere, and intimates those internal al¬ 
terations which iwe generally connected with the 
change of the weather, it is particularly valuable at 
sea, by foiewarning the mariner of the approach of 
a storm. But an instrument of the ordinary con¬ 
struction would not answer tin's purpose^ Uie agita¬ 
tion of a vessel on a tempestuous ocean being such 
^ as will not only throw tlie ponderous mercurial co- ’ 
*lunm into violent oscillation, but communicate those , 
sudden siiQcks which must iiitkllibly break the tube. 
Variousattemptshavcaccordingly been made to obtain M^rinp 8i- 
a Marine Barmneier, exempt from risk, and yet suf- rometci. 
ficiently sensible to the variations of the atmosphere. 

The conical or txmdant barometerbe‘ii'ig,from the nar¬ 
rowness of its bore, rather sluggish, was first recom¬ 
mended for that purpose, thouj^i never adopted into 
practice. About the begiuhing of tlie eighteenth 
century, Dr Hook and Amontons severally proposed 
to employ for a barometer on board ship, the mano- 
meter or air-thcrinonieter. To obviate the derange¬ 
ment arising from the infiuence of be.it, tlicre was to 
be placed Ijcside it a .«pirit-of-wine-therniometer, witli •■ 

a ball so large as to give expansions equal to thitse 
of the portion of air confined witliin Urn bulb. The 
diftereuee between the two adjacent columns of li¬ 
quid would therefore measure the variation of exter¬ 
nal pressure. But to procure such a nice adapta¬ 
tion vvoiild prove so extremely ilifficult in practice, 
that most probably this instrument was seldom or 
bver actually constructed, lle.sidcs, the liquid co¬ 
lumn of the manometer, tliotigii light and narrow, 
would yet be mucii shaken by the rolling and pitch¬ 
ing at sea. Notwithstanding tiiesc weighty objec¬ 
tions, however, this compound manometer was 
tried in England, mercury being employed us the 
fluid both of expansion and pressure, and various 
adjustments applied by means of a complex machi¬ 
nery. 

An ingenious and very substantial kind of marine 
barometer was above twenty ycarBsiucdtccommendcd 
by‘Bloiu.^eau, one of llie professors of the naval acade¬ 
my af Breati (&e jtg. 11. Plate XKXIl.) It consisted iJiouUeau's 
of an iron tube, bent below into a syplion, and filled Ba- 
carefully with mercury, which carried a float. For this f"*’*®*®''* 
purpose, a musket-barrel, about three feet long, was 
chosen^ having a very smooth and even bore, and an 
iron breech cfoiely welded to it, insteml of being sol¬ 
dered with brass, which might become corroded by 
.action of the mercury. The lower end of the tube 
bad Qk collar of leather, to which was screwed a piece 



Buromcu-r. of iron, perforaied through its'whole length, aod 
‘ ~ ^ bent into an ftrch, having screwed likewise, with ti 

collar of leather at its other extremity, a vertical 
cylinder of'iron, four inches high, and of the same 
bore exactly as the tube. The contracted aperture 
at cud of the tube, not being exactly in the mid.’ 
die, was not always opposite that of the arch; and, 
therefore, by turning it occasionally aside, the oomnni- 
nication could bo contracted at pleasure, or even ob¬ 
structed entirely. The cylindrical appendix was tt 4 )er- 
ed at the top to a JUtrrow orifice, through which an iron 
wire, attached to a siitoll- ivory float, had been intro¬ 
duced. To prepare this instrument for action, the 
mercury was first boiled in the tube; then the arch, 
filled with hot morciiry, wn', screwed to the end, the 
cock i>i)eiied, and the surplus mercury allowwl to 
■flow over j next the vertiad piece, with its float, was 
screwed on, ami a little mercury addi‘d, to give it 
duo play. The origin of the scale was to be deter¬ 
mined front the comitavisou rvith another good baro¬ 
meter of the ordinary construction; but, owing, to 
the equality of the bows of the opposite tubes, the 
divisions were only half the usual siao, or the inches 
were exhibited by half-iiiclu's. 

This species of barometer i* certainly free from all 
sort of risk, while the facility which, by means of 
turning the arch, it affordjt in checking the accent and. 
descent of the mercury, prevents in a great tncitsure 
the oscillations -of that fluid. If the instrnmt'nt 
wore properly suspended, tlierefore, its indications 
would be tolerably steady and I’egiilar. The chief 
objection to it consists in the diminutive range of its 
scale. 

Jn every marine baromeh r, the main object is to 
give Steadiness to the mercurial column, by retarding 
its motion in the tube; in short, to imitate the equaliz¬ 
ing effect oft he flyin mechanics. Orieformof construc¬ 
tion was, instead of the cistern below, to annex a spi¬ 
ral tube composed of a number of horizontal convolu¬ 
tions. Passeinent, an ingenious Parisian artist, about 
the year nHH, improved on this idea, lie twisted 
the barometer lulx; near the middle, at least twice 
round, and joined to its upper end a wide cylinder. 
But more eflectually to prevent all irregular oscilla- ’ 
tions, he took a tube with a very narrow or capillary 
bor«>, and contracted it below, while he annexed a 
wide cylindrical piece at its other extremity. The 
only thing wanted now to the perfection of this in- 
.strument, wa.« to devise a mode of suspending it that 
should soften the jerks, and allow it generally to 
maintain a vertical position. Our English .artists 
have, by repeated trials, at last succc^ud in sur¬ 
mounting all the ditficulties. The marine barometer, 
nia)iufacture<l by MrCnry ofLondon, ( Seejg. 18, Plate 
XXXll.) is one of ibe most approved kind. It consists 
of a capillary tube, about twenty-seven inches long, 
with s bore scarcely exceeding the thirtieth part of an 
inch, but terminated by a cylinder four or five inches 
high, and nearly three-tentns of an inch in diameter. 
It IS suspended by a spring and jimbols, near thb top 
at; a certain point, which in .each case is discover¬ 
ed by actual trial. By making the suspension lower,. 
it is found, that the agitation of the barometer will-' 
cause the mercury tO' rise a little; while,. by'pla- 
b 


cing tlie stispieM^ higher, ttietimihtttrlli'cqliitt|t Bammwm 
ifrew alwa'fm sh^ devression. The reason- of 


to*. 


Buffew alwayi^ digression, 
curious (digcrvatioS^a.nQt 'well explained. 
bably results from thb'.'different centrifugal tem 
cies Gommunicated-;^ the opposite; portions qf. the 
columns... The swinging; of the hiitrument would 
evidently augment the, pressure of the upper portion 
of the column, while it ditninished that of the undp' 
portion. But this Ibwer portion, being longer tlwi 
the .other, its tendency to descend wqmd be projAiw-- 
tioiially so much gri^ter. About the point of sus¬ 
pension, however, the opposite effects of the centri¬ 
fugal tendencies are balanced, since the superior 
force being employed to set in motion a narrower co¬ 
lumn, the reflux apd efflux of the mercury in the up¬ 
per cylinder must be preserved nearly equal. 

Marine barometers, thus improved, are now very 
generally used, and with great benefit to the public 
service, on board ships of /war and Ibdiamen. To 
facilitate the keeping' of a, register of barometrical' 
observations, the meritorious and indefatigable >Ii’ 
^Korsburgh, hydrographer to the East India Conipa- ip,,;. 
*ny, has lately published a set of engraved ruled 
sheets, adapted for tlie convenience of navigator-s. Wat''#. 

In these plates, the height of the- mercury, from 
twenty-seven to thirty-one inches. Is represented, in 
inches and tenth parts, by horizontal lines, while each 
successive day has a space apportioned to it by ver¬ 
tical bars. The s^atc of tlie barometer at every ob- 
•servation is marked with a dot, and these dots being 
ailerwards connected together, exhibit an irregular 
waved line, stretching across the sheet, and indicat¬ 
ing the series of tlie changes of the w’Cather. At the 
lowest points, from which- the curve again returns, 
a g.nle generally follows. From the observations 
made oft tlie Cope ofGood Hope, during the month of 
May 181^, by an ingenious and active young officer, 

Captain Basil Mall, of his Majesty’s sloop Victor, it 
appears that whenever the mercury fell to 29 ,GO 
inches, a storm ensued ; the column' always rose 
when the gale abated, and when it readmd near 
thirty inches, the weather became fair.- I'hose gales 
oiten came on suddenly, witliout any visible change 
in tlie aspect of tlm sky, but the' marine barometer 
never (ailed to give warning of their approach. 

To cxpl,^n the cause of the variations of the L.a- DifliciiKy 
roinetcr, has- l^g pefpltxtd philosophers. Manyexplain, 
hypotheses have at different times been advanced on 
the subject; hot it would be a mere waste of time, to 
make any detail^ recital of such crude and unsatis- tw. ** 
faciory atteropis. The various and often imaginary 
effects of vapours of heat and wind^ have been em¬ 
ployed in framing an explication of the changes of 
the atmwphere. The fact' thki’ the mercurial co¬ 
lumn g^erally falls before seemed at complete 
variabed^th the intimation of the sflnses, it being a 
notidh .universally prevalent, that the air is heaincr 
when‘the.sky appears lowering'and overcast; ano¬ 
ther ptpof, if it were wanted, how fallacious are all 
current optnions in matters of science. 

Leibhift!,fancying he haddiscovered a new principle 
In hydfb^tics, endeavoured, by a sort of metaphysi¬ 
cal'argument, to demonstrate that, though a body 
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some correspond. •*«« y«p*.‘ 
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^ A«6aeedf Jts-prejB$urG,.pcc^ redaction or aeciunuiatibn^f tins afeorpbm* ^ yT 

«^^winutiem ^ tfie tepth' p&rt of db b^cn.ib ftib'idti. at the obgfervatiotiv' !!^hatevfer atignjenls** * 

_' ■ ' ‘. .2'.'rtheelasftcftvof^jdrwillcausepattofthoJbcumbont ,.: 

' sought, to account fof tne flHidtocyaiieanit'iciavcfoT'the^d a dMni^^ver* 

depri^^ah of the bar«Mncl:er before>.8torm, to tha . tical premre. The offlutc of Wjbd might itiso pro. 
withdrflwiftg f>Pthe veitic^ .pressure of the atino* duce a tonspbitiry reaction ckT’ die atraaspheric 
sphere, «vheti borne swifdy aleng the surface of the.' column. But the^'tyol didtcijity dousists tp'cxplaii)^ ' 
globe-'by a ftbriibntirt motion, Tliis hypothec's at-<|ng why the variations of. the baroiwctef.'BhoUM be ' 
first sight'appears'«ery piausible, and might Seem ' graater m the iiigh latitudes' than between the tro* .. 
farther <a>nlftnied bjr a noted e*perimehtw|iieh most *dy so much exceed in ai) cases the .', . 

authors^.bave admitted without due examination,';, 'quantities which calculation might assign. ; ■‘^' 

Haiiktlwe’* iinqlcsliee, 0 skilful and ingenious e^iei^cntal phi* The influence of heat will account for the semi* 

Etprii- Idsopher* about the year 1701', placed two harome* • diurnal variations of the barometer which are ob* 
tors, aWuthhree feet a8((nder,.ii^ .their imked cis- served, espiacinlly. within Uic- torrid regions. Front- , 
terns in two close square wdodeb bd^tesj connected ^ten o’clock in,the morping till four in tne afternoon, 
by II horizontal brass pipe; one of Chese boxes hud, the mercury generally fcdls'i''but, after'that hour, it 
inserted at right angles, an open pipe on the one 
side, and a second pipe torminatingin a. screw, on 
I he other side; to this end tie adapted a strong glo* 
biilar receiver of about a foot in dlatpebif, whtcli 
had boon charged, by injection from a syi^iige, with 


inetit; 


rii>es again, till ten d’dock at bight, when it drops till 
four in the morning, and theii motmts till ten o’clock 
intlie forenoon.. "Hiese regular changes, which aniount 
to about flifi five-hundredth part of the whole atmo* 
spheric pressure, depend on the prevafe^enf the alter- 


threc or four atmospheres;.then suddenly bpenii^ the . noting land and sea breezes, occasioned by tlie diversi 
stop.cock, and'giving vent for the eseme of tli^ air fled action of the sun’s ravs uoon the carth and water 
through the box ana over thesdiface of the iticladed ' 
cistern, the mercury .sunk equally in both the baro^ 
mctcra more Utan two’inches. ■ t 
Thi4 elegant experiment might be deemed entirely. 
conclusive, ifa mioutc cifcpmstBnce,«9'D.which the sue* ' 
cess really depends, bad not unfurtiimitcly been over 


.ti» I'aiticy. looked, « will be perceived from the inspection of the 
figure which Hauksbee has given, that the exit pipe of 
the box- was considerably wider Ulan thp pipe which 
convoyHd into it tlie stream of air. This flluid, escaping 
from compression, would, therefore, be carried by its 
elasticity as ibtich beyond tlic state of 'equinbriuni; 


fied action of the sun’s rays upon the earth'and water. 
1110 accumulation of air is greatest at four o’clock- 
in the morning and evening, and the mercury then 
attains its higiiest point; but it sinks lowest nt'ten 
o'clock in the morning and evening, when the in* 
cumbent mass has been the most reduced. ' 

A similar reason iviil explain the eftecta of the 
northerly and easterly winds, in elevating tbe tncrctt. 
ry of the barometer in our climate. A chill air, 
witi) enfeebled eiasticity, is thus accumulated, and- 
exerts a predonoinant pressure. - 
The augmented eiasticity communicated to the 
air by thie action of heat or the presence of huimdi- 


while the width of Uie orifice) by facilitating i^,, and the reduciion of the incumbent mass by the 
omission, wonld allow the portion o^aipying the ®ax of winds, have each their distinct influence, in 
box and the, connected reservoir to. ptbaa^e.. its a6* . disturbing - the equilibrium of atmospheric ocean. 
...ij.j .....1—:— >1... 'But the. ofibcts, particularly in the high latitudes, 

much surpiw#. the regular operation of thoile pauses. 


qiiircd expansion. If die pipe of discharge front the 
box iiad been much narrower than the otlj^ir, an op¬ 
posite cfifect must have taken place ;. fb'r.lbe air ac¬ 
cumulated over thedstern, not finding ft'S^ady vent, 
w ouid reinuin in a state of condensation.' )^his curious 
fact is another of the many instgnoea, which liuglit be 
cited to show the great delicacy , and circumspection 
required in performing phiiosaphical- e^xp^ments. 

The same reauItSt however, cad;.be''eih.ibited by a 
very simple apparatus. Let a soiall.bbx, or .father a 
glass ball, have a short narrow tobe ilpserted in the 
one side, and anotlmr wid«;>thbo.^o^oi^ .tothis. 


Tlie only mode, pcthap.i, of removing the difficulty, 
Is to take into consideration the comparative slow¬ 
ness with which any force is propagated through 
the vast body of atmosjdicre. ^ An inequality may 
continue' to accumulate in one-spot, befqre the 
coun^batauciug influence of the distant portions of 
the aerial fluid can aitive to modify result. In 
the ifigher latitudes, the narrow circle of air inay be 
con,siidt;rerl as, hi some measure, insulated from Uie 
expired qcean of utmospheie, and hence, perhaps. 


with a cross'slider of brass, the orifice'. tho,.^variatio>ja of the. barometer are cxinceutrnted 

• *a Ani«,>«a*..K .. ak<.J.V •«v4a.lAaiI a.lhM.ks#«fl mAIM fk tShiaiMA AMy4 *k> .-4 .fll«a..4 AaaJa am XJ(.*A 


at pleasure; and, to the under pitdY .m dle-bali, join a 
long' perpendicular tiibe, bent back iikh.a syplion to 
more than half its height and ‘cobtainjng a double 
cohunn (d' water.. Now;\blow tbrou^t lme'narrow 
tube into'the cavity of toe' hsli, sitode the. orifice of 
voi,. n)/FA«r I. '.••'>-''1- 


thwf, and swelled beyoh'd' toe due proportion. We . ^ , 
'Contonfc..oumeJveS wito„.tltfoWMig out this bint at yy. 
prwent. but hope to be able to resume and discus* .5 ;, 
tod. .aubj^^ at some length under toe article , 
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ItiioiiiPlii- I T was i'eniarkcll in the jprcceiting article, that the 
Miremenis experiment by which Pascal established the 

reality of atmospheric prtap>ure, had likewise suggest¬ 
ed to this ingenious pnilosopher the method of'ile- 
termining the elevations of distant points o» t!»e sur¬ 
face of tne globe. But the first attempts were very 
rude, procewing on the inaccurate supposition that 
the lower mass of air is a fluid of uniform density. 
Different authors estimated variously from eighty to 
ninety tcet ns the altitude, which coiresponds to a 
variation of the tenth part of an inch in the mercurial 
column. The Torricellian tube or cane, as it wjis 
then called, tros, on its first introduction to England, 
carried accordingly to the tops of mountains, or con¬ 
veyed to the bottom of pits and mines, or even let 
down to great dcpciis In the sea. 

Among those experimentHlists who laboured most 
assiduously in tlie study and application of the ba¬ 
rometer in this part of the island, we should mention 
Sinclair. George Sinclair, 'fliis ingenious person had been 
Professor of Pliilosopliy in the University of Glas¬ 
gow, but seems to have conscientiously resigned his 
office soon after the Restoration, rather than comply 
with that hated episcopacy which the minions of 
Charles II. had forced upon the people of Scotland. 
He then retired to tlie village of Tranent, not far 
from Edinburgh, and was employed as a practical 
engineer, in tracing the levels of coal-pits, in di¬ 
recting tlm machinery employed in tiie mines at 
Lcodhills, and afterwards in the great under¬ 
taking of conducting water from the lieights of 
the JPentlands to supply the northern metropolis. 
Though not a profounu mathematician, he was skill¬ 
ed in mechanics and hydrostatics, and possessed no 
small share of invention. Sincl.mr is said to be the 
first who applied to the mercurial tube the name of 
baroscope, or indicator of wight, the more definite 
appellation of barometer, or measurer of xceight, not 
kavmg been appropriated till nuiny years afterwards. 
During bis excursions in ififiS and 1(»70, he employ¬ 
ed that instrument to measure the heights of Arthur's 
Scat, Leadhills, and Tinto, above the adjacent plains, 
lie followed the original mode of using a tube 



'.cr,- 



. .. 

sealedat'die'to|>,.4fth'a paper scalbpastedagaitlM:BaroiBetri 
the side, wluch he carrieu to die- tpp of the moan- 
tain, where nd filled it with raeredf^; and, ihvertbg j 

it iti a.bason, he noted Ute altitude of the suspended 
coluinh, and repeated the. same experiment I”-*’ 
iew;'si s^etTJ'Ude’method rterttunly,—but no bf;ter 
WM'pteewed in EogUmd dUrihg the succeed^^^ 
thirty years. 

In .a small scarce tract, printed in 1688, and bear- 
ing the quaint title of i^roUus -bound with Chains, 

Sinclair gives some Jijdicioos remarks ‘ On the vu- .. 
riations of the barometer, considered as a weather¬ 
glass, and delivers very sound opinions, on the whole, 
respecting, die causes of "the chief meteorological 
phenomena. In a pokt^crijpt to that piece, he pro¬ 
poses a most efficient and ingenious method of 
weighing up wrecks from Ac bottom of the se& It 
jcohsistcd in employing two large nrios, or square 
. wooden boxes, fastened to the sides of the ship, and 
charged with air carried down to them by a succes¬ 
sion of inverted casks, open at the lower end. An 
ark of a cubical sliapc, and twenty'fect in every di- 
nicusion, tbc smallest which he mentions, would, os 
he computes, have a buoyancy equivalent to 448,000 
pouads Troy. It is remarkable that the celebrated 
Mr Watt always employs this very mode, using a 
large gaxometer, floating in a pond dug in die court 
of his manufactory, and charged gr,adually by the 
action of bellows, for raising the ponderous engines 
constructed at, Sobp, and lifting them over hia walls 
into the boafs) which are stationed to. receive them 
in the adjacent canal. * 

In all the conqiutations hitherto made from differ¬ 
ent altitudes of the barometer, the air was considered 
as an uniform fluid; no regard being had to the gra- Kclation of 
dual diminution of density which must evidently take «*“ A'*’’" 
place in ascending the atmosphere. To estimate the Eia'Jucity."^ 
effect of that gradation, it became requisite previous¬ 
ly to determine the actual relation subsisting be¬ 
tween the density of the fluid and its elasticity. This 
was first ascettam^ in England by Townley, who 
inferred from sonic experiments of Boyle, that the 
clastic force whicli the air exerts is exactly propor- 


* Sinclair was author of a well-known little book, entitled, Satan’s Invisible World_ Discovered, which, at 
a former period, was sold at all the public lairs in the country, and devoured with e%erbess and dismay by. 
Uie Scottish peasantry. In a quarto volume, on IMivstaiics, arid the Working ^ Coal-minos, printed in 
Holland, and published by subscription in 1672, he digressed so widely ftdih hiS subject, as to insert ^4 
True Relation of the Witches of Glenlucc. But this was the'folly o^ the-age, witicb wvertu of the most learn¬ 
ed men had not been able to escape. It is painfbl to obsci^c, that James Gregoryj the inventor of Ae rc- 
fif'cting telescope, who, although endowed with talents of.tM, behest order, yet. App^rs jo hhve had a keen 
temper, and to have imbibed on hereditary attac^ent tp foyajftera ail'd eplscopa^, should have stooped to 
aj^titick an unoffending and less fortunate rival. He wro^>a ItUld tract against Sinclair’s'Hydrostatics, with 
the tirie of the Art ^Weighing fanitp, andi under the Alp disguise of irairick Mather, krchbcadle to the 
Univeraitypf St Andrew's. It is apiece ifbll of low'seurrffi^, add memorable only for a very Aon Latin 

C perapp^dtxi to it, containing Ae series firs^ven to relir^&t Ae motion of a pendulum in a circular arc. 

the -Museum,|Aere is a letter of Gregory to ^fiWhSii'lAh Secte^ Of Ao Boyal Socie^, boasting 

'of hia pro/eet, and soliciting information,- with which'to.'cim'^hclife'the pdorabAor. But wiA tdlThiS 
eagerness te hunt down Sinclair, he never toodbea .oh'Springe episode.of Ae witches qjf'Gtetllttce. 
What a piciute of times approachbg so near our owal - - . - 

- • >0 ' . ’ 
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Bwrometrt. tional to its A C^l^on wtis dthsut tfciereto^, itt'th« «tteos^tero« tte 

*““® ****® St^a tqr M»ript^4,Frendt i^oso* demsiQss mast fiiMi'© tfecrtasing 

*'r*"**^,t»her,frow»st^|b^«t»rscriesl5r^pt.rimenti VoU ^eriS. "" ' 

lowing out this ve«y stm^ ^*W» att thought of am- To nvij^ tWs ejogant theoremi Dr Haitey (nni{I> 
puting heights ftnm b8TO«iot<jc0i wservations, by odhinu«rnf!tho bhstexpeWtb^tswbieh had been 
the rules usually'owployed in co|u 9 tmotiag tables of lo» perfonnt^ to determine toe relative densities of air* 
garithms i^aud nadt toerefore, obtmno(isoinc|;lto])se* itoter, and mercury. In ^^rent trials made neat 
... e earth’s tuiface* it was i^und, when thoharome* 


« w- nft doubt by a sort of conjectural process, of tW re- 
* ^^fcStokable result, that the density of tlic atmosphere 
dec reases in a geometncal ptogression, eorrespond-^ 
to the elavatiuns taken aitor an arithmeticalxoe. 
But seemingly not aware of the importance of the 
principle at which he was pointing, Mariottc inime> 
diotely deserted it i and calculating from a repeated 
bisection of tlie column of air between the two $ta> 
tions into successive horizontal strata, he contented 
himself with intorpolatmg tlic densities according to 
a harmonic division, wittcb he next abandoned for 
toe sironhcity of a series with equal dilfereoces. 
This able experimenter hence only sketched out 
a mode of investigating the problem of barometrical 
measurements, without arriving at any very definite 
or consistent rule of solution. 


ter Stood at S9^ inches, that the sir & 84o 85S, or 
§ven SbO .times lighter than water. Taking round 
numbers, toeretbre, and assuming the specinc gra< 
'vity of mercury to be 18^, he reckoned hOO x 
x'80 = 10,800 inches,, or 90 feet, as the altitude of 
an atniosplieric column M^tch, near the surface, 
would exeit a pressure equivaJeat to that of an inch 
of meicury. ror tbo Coefficient, which answers to 
the actual epostitutioo of the atmosphere, Halley 
should have taken the thirtieth part of .4)34&<f45^ 
the modulus of the common System of logarithms, 
01 .0144748. But he proceeded less directly, having 
satisfied himself with taking the arithmeticid wean 
between the difference^ of tlib logarithms of S 9 add 
so, and of those of 30 and .Yl; a compensation of er> 
rois, which gives .014476.5, hardly deviating from 
tile lottner. Hence he gave this simple analogy for 


tioii. 


Rehiton of la 1O86, the ingenious and active philosopher Dr 

Atm<w|)lie- Halley resumed tlie subject, and discovered the law __ __^____ 

anit^Heva^ Uiat connects the elevation of the atmosphere with computing the heights of mountains by the barmne- 
its density; of which he gave a clear demonstration, ter. as hie constant number .Q144765 m to the dtfftr- 
derived from the well known properties of the hy- ence bttxoeen ike logarithms Gie barometric eo- 
pcrbula referred to its asymptotes. Since the height Inmns at the two stations, so is $00 feet to the eleva- 
of the mercury indicates the pressure, and coiise' tion required, Tlie result of this operation is evi- 
qucntly the elasticity of the external air, it riiust 
be proportioned likewise to the density. Where¬ 
fore the breadth of a given mass of air, 01 tlie 
thickness of a stratum which corresponds to a cer¬ 
tain portion of the mercurial colinwi, will be in¬ 
versely 08 this altitude. Let O be the centre of a 
rectangular hyperbola, of which OA and OB are 
tlie asymptotCk; and conceive toe distances OA and 
OB to represent the heights of the mercury at two 
stations. The perpendiculars AC and Bp, which 
are reciprocally as OA and OB, must hence express 
the relative thickness of strata corre^onding to 



equal portions of the barometric scale. Divide AB 
into a multitude of equal so^mehts, apd erect the 
pc^pendiculus EM, FI., Gl^ and HI. The inter, 
eluded spaces, from AC to BO, win dedote toe suc¬ 
cessive thickness of the series of strata into which 
the whole mais of air between ^e two stations is 
subdivided. CoDseqo^tly the ^igremte or mixti- 
lineal space OBAC, which is prtmottjojnid to the lo- 
gvithm pf the ratio of OB to OA, will express toe 
difl^rcoce of atmospheric ^leva^on when toe mer¬ 
curial column mounts Dr<iin,B to,A. Tjikiog equal 


dcntly the same as if the logarithmic difference hud 
been multiplied by the number 6SI7O; a very to¬ 
lerable approxiuiauon at all kcasons ibr u nortoern 
chmate, and quite uccuiate, indeed, if toe mass of in¬ 
tervening air had a medium temperature of |6** by 
Eohrcnheii's scale. Or Holley supposed toat toe ob¬ 
servations themselves might, from tbo influence of 
heal, differ abcut tlie fiitcenth pmt between sum¬ 
mer and winter. But the thermometer was still 
so irajiierfect an instrument, toat it could not be 
appUqd with confidence in correcting such variations. 

The principle which Halley thus investigated®**'**’'' 
- might be derived from a simpler process. Conceive 
the atmosphoic to be divided into a multitude of 
equally thin horizontal strata, it is obvious that each 
successive stratum would, to toe pressure of toe su- 
* pcrincumbent stratum, add its own wight, which be¬ 
ing 08 its density or elasticity, is therefore propor¬ 
tioned to the cOUcLtivc pressure; and, coiisequentiy, 
those densities will continually inciease in gomg 
downwards, exactly in the same way, and alter a like 
progression, as money accumulates at compound in¬ 
terest, where a constant portion of thu aggregate 
fiuid is regularly joined .to toe capital, ouch, in 
lact, is the distinguishing character of a geometrical 
progression, that toe increase or decrease of each 
succeeding term is idways proportioned to toe term 
itself. 1%c logarithmic curve is hence toe best 
adapted for exhibiting the relations which connect 
toe deusitics with the elevations in toe atmosphera; 
thu axis of toe curve expressing toe elevation, while 
each ordinato rraresents the corresponding density 
of the stratum or air. It being a fundamental pro¬ 
perly of the logarithmic curve, that every subtan- 
gent ajiplied to it has the some length, the exact de. 
Mnuimition of this iu the case of our atmosphere, is 
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Barometii Oio only thing wasted for the fins) soladon of tlie 
cal Mea j/enernl prohlOQ]. 

Lleren yepfs after Dr tlalley had giv^ hi* rule 
for bUHnAetrical measureoient*, this philo<>opfa«r had 
an opportunity of applying it to discover the heiglit 
of Suowdon ID North W^es. He found that the 
balronnetei which stood at inches on the sea-shore 
near Catrriarvoo, fell a few hours altti, when planted 
on the summit of the mountain, to “ib 1 lucbcs, the 
altitude having been ascertained previously by a tri¬ 
gonometrical observation to bt 1S40 yiirds. 

Newton’s ** momorable as ihe date of the 

Ciencral first publication of the Ptinctpta, which was drawn up 

Spliiiiun. chicil> It the urgt nt request of ilallO}, from disjoint- 
ed mutt 1 mis that had lain a considerable time in the 
aullioi s bands. In that nnmoiul work. Ntwlop re¬ 
sinned the problem of the gradation of atniosphene 
density, and solved it m that general way wlueh 
suited his penetrating genius. He demonstrated 
ihit, supposing the particles of atr, likcothci bodies, 
to hive then wnglit-or gravitating Uodencydinu- 
nished as the squat es of their distance* from the 
centre of the earth, if those dislancis be taken in* 
harmonic piogression. the corresponding densities ot 
the atmoapiiere will foim a gcometriciu one But 
since the diininution ut attiaition at the greatest 
hv.ight we are abli to reach, amounts only to the two 
thoufiaudth pait of the whole this difference is too 
minute to be* admitted into ptactice , and the simpler 
law first established by the sagaeity of Halley may be 
deemed sulhdcntlj aeeuiate lor eserj real purpose. 

Newton has given a suit ot geometrical solution 
of the* problem. But a nioie pieciee, and, in tlus 
e a-t", a clearer mve<tigaiion, i* obtained bj help of the 
-ivmbols ot tlio intigittl raleuhis. Let i aud a' ex¬ 
press the altitudes ot two stiata ot atniospheie, aud 
1 / and y the corresponding densiti s, tin ladius ot 
the emth suppose fartliei, that t repi^-ents the al¬ 
titude of the equipondeiant colutun wiiuli measures 
the elasticity ot the an binee the densii> ot the 
air depends on the ineiiuibent prtssuu, its decre¬ 
ment must evidently be pinpo'*tiond to Uk weight of 
each superiidded minute stuitum oi to ihedensiij ot 
this stratum multiplied into Us thickness and powei 

ef gravitation. \\ hente — or/y cr I 
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It r be regarded i- inde miteiy gieat in eumpiiison 
of X, the expression wdl pass into e HLog 


ss x whieh is only the common formula 
\ppliration Little seemed w mting therefore* to complete tho 
vtiiit IliM-priictiee of baroincliital measurenn nis but 'u .ip- 
memstrr. plication of tliu tin rmometer, to correct the resu ts 
This instrument, Imwevei, advanced slow y to per¬ 
fection, and more than forty years yet clapx d he tore 
it came into current use. borne nt the eoitmtiilal 
philosophers likewise, biassed, peilms ov i eeiet 
jedousy ot tlie superiority v hieli 1 g Ji h d ac- 
quHcd m KKDte, began to tluow out doubt* re- 

i 


speotifg thq or aceitradf of. Mq- BanAtittrL 

metrlbiu progrtM^ui the ^ 

nouHi, 8 man ^&4our «m wwle 
genmty, but wttprtldih: wrae pK«ene**to speew*- 
five reasoning, b«4 mfibibed unfortunattiy many of the ^ 
prejudices ol the Cartesian aitd Lql^mtzian school*, 

a sad m his capital worki thd lly4fodymmie^ ^ 
came out m 1736, certain vague hypothg^-'’^ 
rcg<u’dtng4hd constitution of the atmoi^here, ' 

duced fiom certam intern^ tphtion^ attinbuti^ 
component strata. The opcdiomi Widia-of those cal¬ 
culations ltd him hastily to deviate fiom the princi¬ 
ple of the geometrical progression of density iti the 
upper regions. In tlus departure he was followed 
by CaSsini and Horrebow, who coni luded from some 
partial observations thw bad made, that the barome¬ 
ter, in Its indications of atino»piierie pressure, u sub¬ 
ject to iiiegularity, and Uiat. near tlte suifacc oi 
the earth, it obeys a ddfinrent law ftom what it ob- 
Liins at great elevation*. A strong light, howevt r, 
was thrown upon the subject i« 1753 by Bouguei, uoiigj 
an able mathematician, and a very skittul and inge. 
niQUs obscivcr, whos with other academicians, had 
been employed tor se*vei<il years in nieosuiitig a dc- 
gice ut the mtndmn ^ung tlie stupendous iidqi oi 
the Aiidis. hi uni the compoiisoii of more that thir¬ 
ty distinct observations. Ije deduced a xiinpie and ele 
guit rule foi eompiitii g heights bv mean* of the ba 
lometer. It is tint the dithreiue between tiu lo¬ 
garithms ot the uuieunal columns at the two sta¬ 


tions being ebminished by oni-th rlitth p ut, and the* 
dcumal point shitted four places to the right, w ill 
exptess the roqiiired elevation in tenm. binte the* 

1 ngiish was to the >renth foot nearly as hiteeo to 
sixteen, tlie rule would be accommodated to out 
raeasiires, and the result expressed in feet, if the lo¬ 
garithmic ditfeii nee were augmented by the tiuitictb 
part, then multiplied by six, and the decimal point 
tlnowm hack to ir places, or what is the *ame tiling, 
if that logarithmic difference were multiplied at once 
by 62 000. But Bouguer imagined, that this rule 
would not hold exactly in Europe, or m the lower 
ugions of the toirid sone; and to explain the devia¬ 
tion he had recourse to the toieed supposition lint 
the particles of air possess difierent degrees ot elasti¬ 
city. Lambert, a phiioso{^e*r oi great originality 
tiHi pdietration, afterwards published some excellent 
leutaiks o» the comparison ot boiometncal uieasuie- 
hirnt* But no mattfna) piogress was made* till 1755, 
when M. dp Luc of Oeiicwa resumed Uie wbject, jx i 
and (iretuily eonibmed expcninant with observation, 
lor th.. space of upwards oftiftet-b VCars, ho prose- 
cut d hi* mquiiics wttli diligence and persuveiancc, 
aided by the peculiar advantages of locd situation, 
in a city abounding with skilful artists, am''seated in 
the neighbourhood ot lofty mountains. Ihe di*eic- 
pifliie* which had hitherto created so much embar¬ 
rassment, proceeded mostly from the inattention of 
observers to the disturbing influence ot heat, and 
puticularly its effect id expanding the air, and con¬ 
sequently augmenting the elevation due to a given 
dim rence ot atmospheric pressure. De Luc’s first 
object was to improve the thermometer of Reaumur, 
which, tliough greatly inferior to that of F^renheit. 
had bven adi^ted in mnee and the adjacent ports of 
(he jto&tinent. Having aeo^taioed that jaerctuy has 
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menti 'ffaii Jn',,177^,, published ifthii^J^c^errfeSjwr' > ^^JO^.feet.alwiief'tnp sea> ,v^^i^ ^ from the 

Us ;W(w^/fra</o«s tie I'Aimisp/ictv/m^ '^’^ed to- :'gpfte«I^levefof 4ttch.pb8prtt^irt^^ 'nio.formula ia; 
draw, espewally in ^gland, a veyy dWidderable dc* v' hdoce, uj ]^ngltsh'j^i;.60,3^ (itf >002$97 cos. - 
grea of notice. .Dr iVfaakelyoe.^ the astronojne^r . / i. + HJGBlJVloWf; wfa^d lati-. 

ted It *■«. niir cverem. nr. >np»i«ir<>£- 1 . r-~ mnn # 8 * ’ ^ w p . 


Sliiink. 

burgb. 


aud Roy. 


royal, .^apted, it to our system- of ■ ,roeas»f^ 
and DV Donloy ipude annotations and comtn’ibhto\ 
on •it. -^' l^t, what was of more importance, other■ 
accurat<^]m>ierr«rs, incited by De,JLac‘s example,; 
entered the siame field of inquiry,; provided with 
inStmipphts of greater delicacy and miRih better 
construction. In 1771i., Sir. Ueg^gO SJ^ttckbuvgh 


tude of the place, .T and t the tcisperatures of the. 
air at the two. stations, ns indicated by the centesimal 
thermometer, and H nhd )l Uie heights ot mercurial 
columns corrected for tlio effects of heat., 

,. This active W'riter has likeadse given tables for ex> 
pediting the calculation of barometried measure- 

— . 1-__.« I___ »___ 




Evelyn visited the Alps, and .combined-frigonomci • inents tin which ho was anticipated, however, by Olt- 


tricaJ operations with corresponding ohsssrvations by 
barometers and, thermometers; from. the' hands qf 
Uamsden; and . about tliis time lilibwisei. .Gcnentl 
Roy not only measured, .with instruments made by 
that excellent artist, some of the prbicipul moun¬ 
tains in Scotland and Wales, but iustitutod a series 
of inonemetrical experiments.. tt resulted from, all 
these researches tliat, for each degree 04 EMifen- 
heif 


air 


mansofRerlin, who published, in l^li^/large Hypso- 
metrical Tables, as they are ciuled, acconimodated to 
the complex formula of LaplapC. .$‘acb tables might, 
no douin, prove useful where vbry frequent computa¬ 
tions are a'anted, as in the case of the redaction of the 
numerous observations brought home by- Baron 
Humboldt, for which, indeed, they were first design- 
ed. But still they contain a needless profusion of 
leit's scale, .mercury expands the ' 9700 th part, and figure?, and hold forth a show of extreroo accuracy 
ir the 45.5^ part .pf their respective bidfcs. . It fur- which die nature of the observations themselves can 

.. j ..... . 1 ... -- 1 ... ---- never justify. Tlie mere caicuJatioh of barometrical 

measurements is a secondary object; the great diffi¬ 
culty is to procure good observations; and to cUrnbinc 
tolerable accuracy with expedition. For this purpose, 
a very port tble barometer is still Wanted;;—an instru¬ 
ment light and commodious, exempt from injury or 
derangement, aud yet tKinsiblc to minute changes of 
atmosplieric pressure. These properties, indeed, arc 


ther appeared tliat the atmosphere has its tempera, 
ture almost unifomly diminished at equal, ascents: 
aud that .the logarithmic difference, reckoning as 
integers the first four digits, expresses in Eng¬ 
lish fathoms the height of an aerial column ns 
cold as the point of congelaticm. General Roy 
proposed likewise another correction depending on 
die enfeebled gravity, aud consequently the aug¬ 
mented altitude of the equiponderant column of ut-. seldom conjoined, dnd one advantage must generally 
mosphere in the lower latitudes, ocfrasioned by the bu sacrificed to obtain another.. 


influence of centrifugal force arising from the earth’s 
rotadou.' ISeyerul.years afterwards, B^^ofessor Play¬ 
fair, in a learned paper, printed in the first volupie qf ‘. 
the Transactims of the Royal Socieiy of E^tnlmryiH, 
examined all. the circumstances which can. affect ba¬ 
rometrical measurements, and discussed , each ques¬ 
tion with the correctness and perspicnity that wv. 
might expect from his distinguished ajbimies. At 


. A barometer of the most improved construction is Mountain 
represented in fig. 19 ; a portion of the tube is shown Baiouirtrr. 
in fig. 1 and a section of its cistern in fig. 21 . 

By help of a screw pressing against the bottom of 
a leather bag, inclosed within a cylindrical ivory 
bo.x, the meroury is always brought up through a 
tubular aperture to the same precise level; or till 
its convex surface api>ears to tout'll a very thin line 


nearly .an equal interval of time, tho celebrated Ea- of light; which is admitted through a slip of ivory 


Formula of place resumed the subject in his Mfcunique Vekste, 
I^plocc. and brought all the conditions together in a very 
complicated formula. Such an .appearance of cx- 
> treme accuracy, however, is.pcrhapi.to be.regarded 
merely as a theoretical illusion, unsuited and iiia}>p)i- 
cable to any real state of practice. Plot has since 
attempted to arrive at a similar conclusion, by scttiiig 
outd prsmt from some carefur experiments on the 
relative density of air aifti mercury, perforhied by 
bini in copjqnctiqn with Aragn. He tliencc infers, 
that, in the latitude of Farts, and at the point of con¬ 
gelation, air, nnder a mercurial pressure of ^Q metres, 
or 29.923 En^ish inphesl is. 10 , 4 ^ .times lighter than 
mercury at toe temparif^qre of at its lowest 


ajqdicd against the side of the chink, or separation of 
tliis tube from a wider one immcdiatel||t over it. The 
lower .end of the mercurial column being tlius ad¬ 
justed, the lengtii is easily measured by drawing 
gradu^ly down a hollow brass tube, divided ai in¬ 
tervals by wide slits, covered on one side by thin hits 
of ivory; till by that softened light a contact is ob- 
. Served with the edge of .a shl and thcconwv. top of 
tlie column. The fine Vernier which dm nmvcable. 
tube carries gives thy altitude of the mercury in 
thousandth parts of an inch. A therinumcter is ukeV 
wise constantly attached to tlm instrument, for tho 
purpose of indicating the tompenitiire of tlie jmer- 
cury, which, from the beat of the hand in carrying, 
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or the of the solar beams, b eoouoQuIy 

warmer the external air. ‘ \ 

This metmtaio barometer b suspended for observa> , 
tion by jimbois from a tripod, a« exhibited ini fig. IS; 
but its several parts con be folded up together into 
a convenient compass, tolerably well fitted for car¬ 
riage, as represented in'fig. 19. The whole apparatw- 
may not exceed the weight of ten pounds, yet even 
this, moderate as it might seem, would be felt a seri¬ 
ous encumbrance by a traveller who is engaged, day 
after day, in the labour of climbing mountains. The 
risk which the instrument incurs, besides, in trans¬ 
porting it imrhaps over rough precipices, imposes a 
pcrfietual constraint, while, to make correct obser¬ 
vations with it, must always require time and pa¬ 
tient attention. A lighter and more compact, though 
less accurate, barometer will generally be preferred 
by the geological traveller, wliose object is rather to 
extend our acquaintance with the altitudes of moun¬ 
tains, than to aim at a supcifiuous and often 'illusory 
precision. The portable insirument, invented by Sir 
Henry Engleficld, aqd represented in fig. 14, will, on 
the whole, answer those views. Its cistern is formed 
of box-wood, siiffioiently tight to hold the mercury, 
without preventing the access and impression of the 
external air. When tliis barometer is inverted^ the 
mercury, therefore, subsides very slowly in the tube, 
which must be firmly -suspended in a vertical posi¬ 
tion. For greater security, the mercury is now put 
into a leathern bag introduced within tlm cistern. 

A very simple and convenient sort of portable baro¬ 
meter was lately invented in France by that celebrat¬ 
ed chemical philosopher M. Gky-Lussac. (See fig. 1 S 
and 16.) Itcodsists-of rather a wide syphon tube, filled 
witli mercury, and sealed hermetically at tlie inverted 
end, having a very fine capUiary hole formed about 
an inch under this, by nicely directing the flame of a 
blow-pipe against the side of the glass, and drawing a 
melted spot of it out to a point. The lower portion of 
the principal branch has its bore contracted to less 
than the tenth part of an inch, to prevent dm mercurial 
column from dividing in the act of inverting it. The 
mercury is boiled as usual, and the tube may be con¬ 
cealed >n a walking ^tick, or lodged, like the complete 
mountain barometer, in a cylinder of brass, with move¬ 
able sliders bearing the divisions of a Vernier at both 
ends. (Sctffig. 17 .) For greater simplicity, however, die 
larger divisions might be engraved on the tube itself. 
This kind of barometer is of ready use, and very lit- 
dc exposed to huxard in carriage. It is commonly 
held ill a reclined or inverted position; but, in mak¬ 
ing an observation, it must be gently turned back, 
and kept perpitndicular till the mercury descends 
through, die contracted boro; and slowly rises again 
in the opposite short branch; the scale is noticed at 
both ends of the incurved column, and die difference 
of those indications gives its correct altitude. 

A modification of the conical barometer, which, > 
in travelling, we liave ourselves employed with great 
case and- advantage, should likewise be mentioned. 
ITie principal part of it consists of a small stop-cock 
made of steel, and represented in' fig. IS. A glass 
tube of .SI or 39 inches long, with a bore of the 
tenth part of an inch bcrinetically sealed at the top, 
and filled with quicksilver, is cemented into the one 
end of the stop-cock •, and into the odier end is ce- 
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tubes -he In.'making ^ nbsgrvation, die . 

co^ »turned, and the ihstrqmentuiiyert^. The up¬ 
per ‘descends ^rdy intbihe loiyer lubgt...---'l 

. ^i ithecomeashfirtened to the proper ultitudo. . 

VRe have already stg^ the principles ofi. t/ie • 

eakulatiqn of haTmaantrical tneasumhbbis j^ocel^ 

But thcib atilt are some points, either assumed or 
overlooked, which may considerably modify the re¬ 
sults. is 'pire^roed, that, at equal successive Heights, 

die temperature of the atmos^ere decreases unitorm- 
ly. This property; however, does not hold strictly, 
and it may be shown fi-om a comparison of the best ' 
observations, that the decrements of heat follow a 
quicker progression in the higher regions,; But we 
shall soon have another opportunity to examine this 
Bubject, and trace out its various consequeficm 

The humidity of the jur 'also materially affects its 
elasticity, and the hygrometer should, therefore, bo 
conjoined with dm thermometer in correcting baro¬ 
metrical observations. But nothing satisfactory has 
yet been done with regard to that subject. The or¬ 
dinary hygrometers, or radicr hygroscopcs, are mere 
toys, and their application to science is altogether 
hypothetical. A must philosophical course has late¬ 
ly been pursued, by multiplying calculations ground¬ 
ed on very loose data, instead of instituting a nice 
and elaborate train of original expcruqpts. 

In the actual state of physical science, it is pre¬ 
posterous, tberefbre, to affect any high refinemebt in 
the formula for computing barometrical measure¬ 
ments. The whole operation may be reduced to a 
very short and easy process. But the simph'city of 
the calculation would be still greater, if the centesi¬ 
mal Uierroometer were generally adopted. It will 
be sufficienUy accurate, till better data.are obtained, 
to assume die expansion of mercury by beat as equal 
to the 5000th part of its. bulk for every centesi¬ 
mal degree, while that of. air is twenty times great¬ 
er, being an expansion for each degree of the 
S50th part of the bulk of this fluid. 1. Cor-Rule fur 
rect the length ^ the mercutitU column at the CoDipniing 
station, adding to it the product of its multiplication 
into twice the diff^eucc between the degrees on the ^remwh. 
attached thermometers, the decimal point being shi/ied 
four places to the If/l, 2. Subtract the logarithm of 
this corrected length'frotr that of ihe lower column^ 
muhiplp ly six, and move the decimalpoint j^ur places 
to the right ; the result is the approximate elation 
expressed in English feet, 3. Corretd this approxi¬ 
mate elevation, by slMing the decimal pnnt three 
places buck, to the right, and midtiplping by twice ihe 
sum tf idte degrees on the detached inermometers t this 
product being now added, will givdihe true elevation. 

If it were judged wordi wmle to make any allow¬ 
ance for the effect of centrifugal force, this will be 
easily done, before the last multiplication takes 
.place, by adding to twice die degrees on the de¬ 
tached thermometers, the fifth part of the mean 
temperature corr^pondiiig .to die latitude, .llie .gj 

mean teinpetature itself .is .fanned by mifltiplying 
the square of die cofime oCdie latitude by sp. 
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Ba(«netri< ' {8^1)11:^*011 t{ieu rulfi^ WO •ha]] wibjojtt «oriie 

e«iM» ireatiiamiiliSs., <j:^ehi.Roy* n«ohth rfXiifeiist 
obseifVedttlbhAhim^r b!» .C^^ Quay, 

rT^y^ at 30,001 incfc^ .&» attBch;^ ihermo- 

^ ' meter i^tcatin]i .|jl*7> and the d^<!;Wa 15.6; while, 

^’'■>1^ on the peak rf StWSrdop, the barifeieter fell to 26.409 

,, inches, and the iStiSieHed and. detached thccniometem 
i'espee^V% lO^tO ihid S*,8. v. Here twice tj>e* 
dirai^'M'eftfieattikchedtheiinpmctera is 119.4, lied 
- guai«etf'the detacj^d tht^ometer is 48“,8,, 

wmch becoinea 50.8, wheti adgmeoted by tlie fifth 
■ 41 :^ ‘ part of the mean temperature on that paranel. Now, 
omittina the .lower decimals, the first correction 
is .00264 X 11.4 = .030, tO be added to 26.409. 
Wherefore, 

lAig. SO.O9I =: 1.4784566 
Log. 26.439 = 1.4222450 , 
Differences: .0561416 
Constant multiplier s: 6OOOO ^ 

Approximate height ss 3.368.496 

And, for. the true height, the correction is 3.37 X 
50.8 = 171.2, which gives 3340 for the final result. 

We shall take another example frem tho observa¬ 
tions made by Sir George Shuckburgh Evelyn, at 
the same period, among the. mountains of Savoy. 
This accurate philosojfiner fdund the barometer, 
placed in a cabin near the base of die Mole, and 
only 672 feet above the surface of the lake of Ge¬ 
neva, to stand at 28,152 inches, while the attached 
and detached thefsaoTneters indicated 16'*.3 and 17'’.4; 
but, another barometer carried to die summit of that 
lofty insulated mpontaia, the mercury sunk to 24,176 
inches, the attached and iletachedthcrmometers mark¬ 
ing l l'’.4and 13®.4. Wherefore, twice the difference 
of the degrees on die attached was and twice the 
sum of the degrees on the detached thermometer was 
6l®.6. Consequently, the correction to be applied 
to the higher column was .0024 X .^.S ^ .009, which 
makes it 4.185. Now, 

Log. 28,152 ss 1.4495092 
Log. 24,185 = 1 ..383.5461 
Difier^e ss .0659631 
Constant multipner ss 6000ft ■ ■ . 

Approximate elevation'= 3957.786 •• 


rectihQ to bh^ap^ied to dm Bx2.00i6 


, t^.'86^I|6ft1id;i>47712l3 

/ ' Log: 14.898 ^;y.mQ 4Q5 

j Dt8e ^<^‘ooioios 
’ Constant muldpliei’as '601100 ; 

. . ^ H '' *" '■■■** rm . . w .»' 

Approtsimate eievatHm fiis']8244s8^ ■.. 

-Now, the d^^enbe of die detached diormohieters 
or 26 . 9 ’ being dpubldd. aiid forthpr iuercas^ by 
.5.8®, the fifth part: moan’ t^p^riture at die 

etlu^or, tnakes'.59®>6 final ebrr^tion tb be ap¬ 
plied is therefore as'18.24 X, 59*.6= 1087, which 
gives i9',332 feet foe the trite mevatfon observed, or 
2140 l^t below the Eummft of Chinibpra^Oi 
These calculations are performed t^ die help ofCalebIstion 
logarithms. It desirable, however, to approxi- 
mate at least to barometrical measurt^nents. with-**”"®"’ 
out such aid. A very simple rule for this ob- 
ject has been given by Frofessdr Leslie iiB''hi» £&- 

menu ^ Gfcanefrj/. . 81110*0 Log, ^ ss 2 M ( l+t + 

5 C-Ts)'5 (^D* ^ 

the modulus of the logarithmic system. When a ap¬ 
proaches to b, the lower terms may be rejected without 

sensible error, or Log. ^=2 M C-Tl) , very near¬ 
ly. Wherefore, in reference to our atmosphere, the 
modulus is expressed'by the equiponderant column 
of homogeneons fiiiid, or 60,000 x .4342945 = 

26,058 or only 26,000 in round numbers; 
whence, as ike sum of the mercurial cotnmns is to 
their difference, mis the constant number 52,000 Jict 
to the approximate height. Let General Hoy's emser- 
vatioii on Snowdon be resumed as aa example: The 
analogy is 30.091 -h 26.439 : 30.091—•26.439, or 
56,530 ; 3.6.12*.52000 '. 8,359, the approximate ele¬ 
vation, differing very little from the loj^thmic residt. 

Tills mode of calculadon may be deemed suffi¬ 
ciently. accurate for determining any altitude that 
exceeds not 5000 feet. But it will extend to great¬ 
er elevations, if the second term of the series be like¬ 
wise taken; which h done by striking off three figures, 
and cubing the half of dits number. Thus, resum- 


To correct this approximate elevation, remove the 
decimal point three places back, and multiply it by 
6]®.6, increased by. 2® .9, the fifth part of the mean 
temperature, corresponding to the latitude; but 
.8.96 X 64.5 = 255.4; and 3957-8 2.15i4 a= 4213. 

Hence foe summit of the Mole is 4885 feet above 
tho lake of Geneva, or 6083 feet abpve foe level of 
foe Mediterranean Sea. 

The last cxamjpfo we shall give is drawn from the 
observation which Baron Hun^ldt ini^e among the 
Andes, neat foe summit of Cfaimbora'(o,.foe highest 
spot ever approached by man. * This Celebrated tra¬ 
veller found there,' that foe barometer fell to 14,850. 
English niches; die attached thermometer in the 
tent being at jft®, and foe detachefi in open air be¬ 
ing i.6® under zCro.. But foe kame barinneter, carried 
down to the shore of foe Pacific Ocean, rose exactly 
to 30 inches, while both fob Attached and detached 
thermometers stood at 2'5®.8. Cdoteqitendy foe cor¬ 


ing the mensuratloti of Chimborazo; 44.895115.105 
1 1 52,000; 17,496,and (8.75)®= 670, making together 
18,166 for a nearer approximation. 

The caioidation of barometrical measurements, in- Baromrtiiu 
eluding the corrections required, is rendered mostdcalc. 
easy and expeditious by means of a sliding rule made 
by Mr Cary, optician In. London. .,T^'small in¬ 
strument should always, go'alopg wlfo .qiooatam ba¬ 
rometers, and it will beifonod a very agitable com- 
panidn jUt every geological ^veller. 

. Hut'^rtabie barometers, in spite of ewry precau- 
tiou» are yet so liable to be broken or deranged, tliat 
other auxiliary.mcthods are desirable for ascertaining 
distant elevation's; In this view, foe variation of the 
bailing point of watet was proposed by Falirenheit, as 
far back as the year 1724, the idea having occurred to 
him, as it had done before to Amontons, while engaged 
with experiments to perfect his thermometer. Little 
regard,however,seems to have been paid to the su^es- 
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IturooMiii- til'll,tillDeLucandSnussore n}sx]*e"aiievi^ofobsem- 

Biucmcni t’b«UUfon. elevatiiijia 

above the surtiice. About ^ince, Ciwal* 

lo attoiuptetl to revive the sememe of Falucalieit, 
but cspem-nced much dijficuity in pt'i^enting tiie, 
jn'O^uiar starts of the tliehiionieter plunged in hoil- 
in^r, water, Tlic best_aud forest, way ot oxaniiniftg 
tlie lieat of ebullition, is to suspend llie bulb of the 
ihunnomctcr in the confined steam, ,is U rises from 
tlic water; and this mode, we ntiderstand, has very' 
lately been resutned, with great prospcCf of siteceSSy 
by tiic Rt’v.-rcnd M'l* Wollaston, 

Tom|v>ra- 'file heat at wliicli water boils, or passes into (he 
Boiiu/ furin of steam, depends on the weight of flic siiper- 
Water^jp, iuciiiiilieni atnn»j|ihere. lly diminishing this pres- 
plieil toW sure, the point of tivillition is always lowered. It 
Mi‘i.Mifa. ajipear.s that, wiiilu the boiling heat sinks by equal 
ll’l' I’f dilrerences, the corresponding atmospheric pressure 

‘ ‘ docreaftes exactly, or at least extremely nearly, in 

a geometrical progrtssion; it being found that 
every time such pressure is reduced to one half, die 
temperature of boiling water sufiers a regular diniiuu^ 
tion of about eighteen centesimal degrees. This, 
beautiful fchtllon assimilates with the law whicli con< 
necta the density and elevation of the successive strata 
of the atmosphere. The interval noticed between the 
boiling points at two distinct station.s must be pro- 
portks^ to their liift'erencc of altitude above the 
level of the sea. We have, therefore, onlv to deter* 
mino the coefficient or constant uiultiplicr; w'hicli 
may be discovered either from an experiment under 
(he.rarefied receiver of an air-pump, or from an ac¬ 
tual observation performed at the bottom and on the 
top of shine lofty mountain. We shall prefer at pro- 
sent the cSiservation made by Saussure oh the sum¬ 
mit of Mont Blanc. This diligent philosopher found, 
by means of a very delicate thermometer constructed 
on purpose, that water which Imllcd at 101 in the 
plain below when the barometer stood at 30.534 
Knglish inches, boiled at 86“.‘24 on the top of that 
mountain, while the barometer had sunk to 17.JS6. 
Wherefore the distance between tbe points of ebulli¬ 
tion, or 1.5.38 centesimal degrees, must correspond to 
an approximate elevation of 1.5,050 feet; which gives 
feet of ascent for each degree, supposing tlie 
me^ t^perature of tbe atmospheric column to be 
that of congelal ion, But it will he more convenient 
to asiiutue 1000 fur the constant multiplier, which 
corresponds to the temperature of 5^''. 

To reduce this very simple result into practice, it 
would be requisite to have a thermometer with a fine 
capillary bore, and nicely constnteted, the stem six 
or eight inches long, and bctiring ten or a few more 
degrees froln the boiling point; these degrees to be 
divided itito twenty or perhaps fifty equal parts en- 
gravt^ on the tube, wliich should be rather thick, 
apti iieiihiuiating iii a bulb ol‘ obout half an inch dia¬ 
meter. . 'fhis Uiernioraeter, being fitted with a brass 
ring two [ inches above the bulb, should screw into 
the narrow neck of a small copper fltisk, which holds 
some water> hn^ n hole {K'rforated near the top ' 
for allowing the steam >10 escape. Hie Water may 
be made, tor l>6i] by th'e application of a lamp. Th.e 
difference betireea the indications of the thermomci , 
ters at the two stations being multiplied by u thod^'- 
i^^nd feet, will give the elevation corresponding to A 
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ipehn'tetp'paratl^.can easily be applied.***■*' 
correct bcii^blej^[ be aft«;rwa.^« „ d<He^iiie^.;'tiie 
■ same thoaswiid, Ve^rned as a ,^oUi|>lier, may «ai<ly 
be adapted to anbiiier tdhiperatufe..;, 

His method df measuoBjg 'eleva^ous on the 8uri«.A}ai<e of 
face of the globe-is,' thwi^i^i',feapwle of.great lm-t<^ctoVer- 
ptbyifiB^t,-and might advantage 

m la tanety of cases wliw^yfemalabpB , 

r^neter are not castly oblim^:"»« ^pplicattpri wb dd 
be Impoitai > t to' jphj^ii^i geography, .in,. nsdb» - 
taioiiig the capitaf points for tracing the outline of 
this profile Or verticid section' of any country. 'J'he 
common .ihilpitv which exhibit mere superficud ex¬ 
tension, quite insufiwiitfut to ,repre.«ent the great 
features of paturejiVnc'e the climate and productions 
of any place depend as ipuOh on its elevation above 
tbe sea as its latitude. Scientific travellers have ac¬ 
cordingly turned their attention of late years to the 
framing of vertical sections, /Vs a specimen, we give 
in fig. 122, from H.urabo)dt*a Geo^raph^ of PluTtln, a 
section across the Atricrtcan' Continent, one of the 
best and most interesting' that .has yet appeared. 

It consists, in fact, of four combined sections, tra- 
versipg through an extent of 425 miles. The lino 
begins at Acapulco on the idiore of the Pacific Ocean, 
and runs 1,95 miles, about a point of ttie compass 
towards the East of North, to the city of Mexico; 
then 80 miles, a point lo the South of East, to Ea 
Puebla de-los Anj^les; again ii holds a North-East 
direction of 70 miles, to the Crux Blanca; and finally 
bends 80 miles East by South, to Vera Cruz, on the 
coast of thi^ Atlantic. A scale of altitudes is annexed, 
which shows tlie vast elevation of the table-land of 
Mexico. An attempt is likewise made in this profile 
to give sonae idea of tJie geological structure of the 
external crust. Limestone is represented by straight 
lines slightly iuelined from the horuonta} position: 

Basalt, by str,|^ght lines slightly reclined from the 
perpendicular; Porphyry^ by waved lines somewhat 
reclined : Granite, by confused hatches : Amygdaloid, 
by confused points. 

By this mode of distant levelling, a very interest. Tlic Ca»- 
ing discovery, in anotitcr quarter of our globe, has P'**“ heiow 
bcien Recently made by Engelhard! and Parrot, two||J“ 
Prussian travcilbrs.. , Hey praceeded, on tlie I3th 
July 1814, from the mouth of the Kuban, at the 
island of Tacnan, on the Black Sea; and, examin- . 
ing carefully every day the stitte of the barometer, 
they advanced with fitty-one observations, the dis¬ 
tance of 990 wersts, or 7(1 English miles, to the 
mouth of tbe Terek, bn the margin of the Caspian 
Sea. Similar observations were repeated and mul¬ 
tiplied on their return. From a diligent comparison 
of the wliole, it follows that the Caspian is' .h. 34 Eng¬ 
lish feet-bjelow the level of the Black Ska. That the 
Caspian redly occupies a lower level than the Ocean, 
bad bccnVsUspectcd before, from ti comparison of 
some registers of barometers kept at St Petersburg, 
and on the borders of that inland sea; but the last 
Observation places thi> question beyond all doubt.' 

It ^tfaer appears, that within 250 wersts, or 189 
inties, of the Caspian, tbe country is already depress- 
^ tO!,the levc,l of thp Ocean, leaving, therefore, an 
iibthense bason, ftqtn which'the waters are supposed 
to have retired by a sabtewanean percolation, (n-) 
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Bsrtacks. BARRACKS. Till the middle ot'the ycftr 1792, 
'Ti . when there was n prospect of a war with rcvolu* 
Historical tionary France, and the British ministry were ap- 
. 0 icoj. prcjicngive of disturbances iit this country, bar¬ 
racks were neither very numer^s, iw were they un¬ 
der tile control and tnanngement of a separate and 
peculiar Board. Till titat time, they were built un¬ 
der the authority and directions of the Board of Ord¬ 
nance, by whom they were supplied with bedding 
and the necessary u^nsils. Any extra articles t'lat 
were requisite were supplied by the secretary at war. 
In 1792, orders were given by the ministry to build 
cavalry barracks with (he utmost despatch, and the 
deputy-adjutaiit-general was diicclod to superintend 
the building and fitting them lip. In January ]79,1, 
he was apjioinicd superintendant-gcneral of bar¬ 
racks ; and, on the Ist of May that year, the King’s 
warrant was issued for their regulation, Greater 
powers were given to the superintendant-general in 
llie year 17,01; but as these seemed to interfere with 
tlie duties ami powers of the Board of Ordnance, a 
new warrant was issued in the year l79-'>, defining 
and limiting the respective duties and powers of the 
Board of Ordn.niee, and tlie superintendaut-general, 
or barrack-imister-genoral, as he was now called. 
In the year ITO^b (he barrack-olScc establishment 
covl^i'.ted of u barrack-ma-stei-gencral, witli two’ 
clerLs; a deputy-barr.'ick-mastcr-general s an assist- 
ant-biiiTack-niaster-general, with three clerks; an 
accountant, with five clerks; an assistant-barrack- 
ma.ster-gencral for the general inspection of bar¬ 
racks, ami six other assistaiif-barrack-niasters-geno- 
ral for the particular inspection of barracks in dift’er- 
ent districts; five clerks for general business; one 
a-ssisiiint-biirrack-masler-genoral for the building 
bmiich ; one checking clerk, ami seven other clerks; 
two architects ami surve,>(>i'Si one assistant-barrack- 
master-general in North Britain ; with two assistants 
and clerks; one treasurer; and three other assistant- 
barrack-master.^-general for general duties, and visit¬ 
ing barracks. The salaries and extra pay of these 
olllccrs amounted, in ITJlfi, toL.p.M'l, 17s. 2d. The 
estahlislimeiu w.is afterw’ards considerably increased, 
fn proportion as the number of barracks throughout 
tlie kingdom increased, and by the creation of some 
new offieei’s. among whom was a law clerk. In 180(), 
the salaries amounted to L. 19,329, 4s. lOd. 

Oilirial Kc During this year, the commissioners of military in- 
o»rl^ 10- quiry began their duties; and their first reports were 
|{ "ii'uok'. barrack establishment: In the ar- 

’' ' rangement of this establishment, and in the mode in 
whieh its duties were performed, particularly with 
respect to tlie supplies of coals, Ac. to the different 
barracks, tmd the contracts for building them, they 
jmintfcd out many things that were highly objection- 
id)le; and concluded their reports by recommend¬ 
ing that the offices of barrack-master-gencral, and dc- 
puty-barrack-master-gcneral.shouldbetotallyabolish- 
cd, ami that the superintendence of the barrack es¬ 
tablishment should be vested in commissioners. This 
suggestion, and smite others relative to the mode of 
transacting tlie business of the department, and pre- 
vcifting useless and extravagant expenditure, have 
\ Sow AI been followed; and the barrack establishment is now 
■,iii!;eiii( lit, (iruler the direction of four commissioners, one of 
\l'r., JI. I’AUT I. 
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whom 18 generally a luiUtory man. The mode of Byra^ 
writing letters in this public department is de8erviisg'"^''V’^ 
of notice and imitation, as secdHng despatch and ac¬ 
curacy. A sheet of paper being folded in the mid¬ 
dle, otficcrH of the department, who address the bar¬ 
rack-office, write their letters on.tlio left side; and, 
along with the original letter, send a duplicate in the 
same form, and signed also. On the blank side of 
the duplicate Is written official answer from the 
barrack-office which is sent; and, on tlic hrigiual let¬ 
ter, winch is preserved in the office, is copied the an¬ 
swer: each party has thus an exact copy of die whole 
correspondence. 

As it frequently hupperied, tliat it was alistilutely CUaw iu 
necessary to build barracks on an eniergCBcy, when 
there was no time to summon a jury to value the 
land before the commencement of the building, and |jdrfacli»r 
as most person.s were averse to have barracks near 
their dw'eliing-housea, or oven on their property, 
Government wa.s often obliged to pay an extrava¬ 
gant jiricc for 4he land which they needed for their 
erection; in order to remedy .this evil, it was provid- 
' cd by the act, usually called the defence act, i.'hl 
Geo. III. cap. 53, tiiat Justices of die Peace might 
put any general officer into the possession of such 
ground ns he. iiiight deem 'fit for the erection of 
barracks;—the vaTuc of it to be sctticil afterwards 
by a jury;—provided, however, the necessity for 
such ground was certified by the I.ord'Lieutenaiil, 
or two Deputy-Lieutenants of the county. 

Barracks throughout dm country arc more immcr 
diatcly under the management and care of the assist- 
ant-barrack-masters-gcucral, and the resident bar¬ 
rack-masters ; the former are at tached to districts; the 
latter to particular barracks. The following arc the 
districts in Great Britain : 

1, Northern, containing Northumberland, Cumber- Bauac-k 

land, Westmoreland, and Durham. lihtiici'. 

2. York, containing Yorkshire. 

.S. Eastern, containing Norfolk, Suffolk, Cambridge, 
Huntingdonshire, and all Essex, except Tilbury- 
fort. 

4. Southern, containing Kent, Tilbury-fort, aud 
Sussex. 

r>. Soutli-western, containing Hampshire and Dor¬ 
setshire. 

(). f.sle of Wight. 

7. Western, containing Devonshire, Cornwall, and 
Somerset. 

8. Severn, containing Gloucestershire, Worcester- 
shire, Herefordshire, MontnouUishire, and South 
\Valcs. 

9. North-western, containing Oieshlire, Shropshire, 

Lancashire, North Wales, and the Isle I'f 
Mao. ^ 

10, London. 

11, Home, contitining Middlesex, Surrey, Hertford¬ 
shire, and ptirt of Kent. 

12, North-inland, containing Derbyshire, Notting- 
hamshiro, Staffordshire, Warwickshire, Leicester 
shire, aud ilutlaiHlsbirc. 

13, Soutli-iniand,contaiiHng Bedfordshire, Northatnp- 
lousliiro, Oxfordsliirc, and Buckinghamshire. 

14, Jersey, Guernsey, and Aldertiey. 
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Nortiiern, contaiiiiii^ ClaitJiness, Sutberiaiid, llo«- 
sliire, Iiivernesis-shirc, Nairnshire, Moraysliirc, tmd 
BuiifFshirc. 

Western, containing Aberdeenshire, Argylcshirc, 
Ayrshire, * Bute, Kincardineshire, Lanarkshire, 
Renfrewshire, and Wigtonshirc. 

Centre, containing Angus-shire, Clackmannanshire, 
Dunbartonshire, Fitesliirc, Kinross-shire, Perth¬ 
shire, and Stirlingshire. 

SoiithQrn, containing the Lotliians, Berwickshire, 
Pef;bles-shire, Selkirkshire, Roxburghshire, and 
Dunifries-sliirc. 

Numljpi of On the 1-Mb of July 180.5, there were in Great 

Uarrat ks in Britain and Jersey, &c. 

J SO.'i. ^' 

Kstablished barracks of brick and stone 84 

A . -of wood - 12 

Temporary barracks - - - 75 

-I . . - . rented > 41 

212 

The annual rents at this time amounted to 
L. 40,2.31. The whole of these barracks were cal¬ 
culated to accommodate nearly 100,000 foot and 

Apcoramo- 15,oofr cavalry. In the cavalry barracks, ficld-ofli- 
cers have two rooms each; captains one; subalterns, 
**** stufl', and quarter-masters, one; serjeants of each troop 
of dragoons, and corporals of each troop of horse, one; 
eight rank and file one among them ; and two rooms 
are allowed for the ofiiccrs'mess. In infantry barracks, 
field-ofiiccrs are allowed two each; captains one; one 
is allotted to two subalterns; the staff has one; twelve 
non-commissioned officers and private men, one a- 
mong them; the serjeant-ninjor and quarter-niaster- 
seijcant, one; and two arc allotted for the officers’ 
mess. Tlic barracks are supplied by the barrack-office 
witli beds, bedding, sheets, blankets, towels, house 
and stitble utensils, coals and candles: beer was for¬ 
merly supplied, but now an allowance is made in¬ 
stead of it. Puruge is supplied by the conmiissariut. 

'I’he expence of erecting barr.'icks must of course 
greatly dc-peud on the price of materials at the time, 
and, in some measure, on the part of the kingdom 
where they arc erected. In the year 1805, perma¬ 
nent barracks for a battalion of 800 men, in the south 
of Knglaud, cost L. .37,000; and barracks for 1200 
infantry and 400 cavalry L. 60,000. 

Kxpcnrr The following statement exhibits the several par- 
ticulars of the total e.\pence incurred by the nation 
fur barracks, and the barrack-office, in Great Britain, 
between the 25th of December 1792, and tlic 10th 
of November 1804; 

Buildings .and purchases of land, L.‘{,980,225 5 8 
Forage, -. - - 846,246 7 10 

Beer, - - - 643,030 9 6 

t.’oals, candles, furniture, rents, 
repairs, sufiplied by barrack- 
masters, and salaric-s., - 1/18.5,487 8 

')!!ice-e.stahlishmcnt, - 2.56,129 10 

t ees at War-offee, - - 80,346 •{ 

liiMirance. - » - 1,51,9 2 

.AddiiinMid rents, - - Sd^StiO 13 
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Lodging-money to oiScers, 139,582 16 0 Barracks 

Engines, - - • 11,366 0 5 jJ 

Bedding, furniture, &c issued by 

the &rrack-office, and in store, 1,357,215 ' 

Miscellaneous, - - 35,498 

Total, L. 9,024,00.5 8 9 

The annual expence, during the last war, varied Prpsent 
front' L. 350,000 to L. 500,000; in the year 1814, it Expence, 
was L. 309,826. The peace estimate for 1816 is 
L. 173,500. In Ireland, where barracks arc more 
nuttlerous, the expence, in 1814, was L. ,360,515, 
and the peace estimate for 1816 is L. 21.3,000. 

See first, second, third, and fourtli lirports uf the 
Commixsiotiers of Military Inquiri/, 1806 ; and the 
Finance Iteports and Estimates laid before Parlhuiient 
for the years 1814 and 1816. (c.) 

BAHIiy (James), an eminent painter, tvas born 
at Cork, in Ireland, October 11, 1741. llis father 
had been a builder, and at one time of his life, a 
coasting trader between the two countries of Eng¬ 
land and Ireland. To thi.s business of a trader wa- 
James destined, and lie actually made, when a lio}, 
several voyages; but these voyages being forced up¬ 
on him, he uii one occasion ran uvtay from the .-hip 
and on others discovered such an aversion to the liti 
and habits vif a sailor, as to induce his father to quit 
all hopes of him in this line, and to .Miticr him ti. 
pursue his inclinations, which led him to drauing 
mid study. Wlien on board his father s ve.sst l, in¬ 
stead of handling sails and roju's, and cliinbiii!' tin 
mast, he was generally occupied with a piece of 
black chalk, sketching tlic coast, or drawing figures, 
as his fancy directed him. AVhen his J'atlicr i'oiind 
that the idea of making a sailor of liim must lx. 
given up, he permitted him to acquire as nuich in¬ 
struction as the schools of Cork alforded; hut long 
retained his aversion to the chalk drawings, u'ith 
which the floors and walls of the house were cover¬ 
ed ; the boy being always engaged in some attempt 
at large figures, and early catching at the mean.- ol’ 
representing action, attitude, and pas.siuii. It was 
at a very early period of hi.slife that some liook.-i'ller 
in Ireland, undertaking to reprint a set of fables or 
embleiiis, young Barry (tffered to furnish tlii' draw- 
ing.s. and, (IS it is beln ted, helped to etch tlie en¬ 
gravings, such as tliey acre. At the schools in 
Cork, which he was sent to, he was distingui.siu d by 
his parts and industry above his school-fellows; his 
Imbili. differed from -thosi' of ordinary boys, as he 
seldom mixed in their games or amusements, but at 
those times stole off to his own room, where ho 
worked at his pencil, or was -studying .some book 
that he had borrowed or bought* He would s{>end 
whole nights in this manner at his studies, to tiic 
alarm of his mother, who dreaded his injuring his 
health or setting filrc to the house, and who often 
kept up bis sister or the servant to watch him. 

His allowance of money he spent in buying books 
or candles to read by; he sometimes lucked him¬ 
self up in his room for days, and seldom slept up- 
oii his bed, or else made it so hard as to take 
away the temptafion or luxury of lying long in it. 

Perhaps the unsocial and ascetic turn of his temper, 
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which thuft tfarly mehifcst^d.. itatelf, ffligNt be re- ' 
’'marked as tlie source both of the misfortunes of his. 
life, and of the defects of his ^nius. Common hu> 
inanity, a sense of pleasure, ancha Fvmpathy with tho 
feelings of those around us, is il#t more necessary to 
success in life, than it probably is to success in the 
line arts. Few things can be more fatal to the ailist 
than this sort of indiilerence to the common pica* 
sures and pursuits, of life. If aftbeted, it is bad; if 
real and constitutiimal, it is even worse. It stQ?k 
to poor Barry to tbcliist. It is not to be understood 
tiiat, at this period of his life, he led the life of an 
absolute recluse, for he could and did ocensionally 
join in any feats going on in the ncighbourbood, and 
was not iK'hind other buys in such pastimes and mis- 
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during his lifetime. Hc was. I^id at one time . 

bai^e been destined for the priesthood, but for tfiis 
report there is no authb^y. He, however, always 
continued a CatlioUc, and in tho decline of life mani¬ 
fested ratltcr a bigoted attachment to the religion of 
his early choice. For a short interval he had a little 
w.ivering in his belief of reveaied'reiigion in general; 
but a converaation with Mr Edmund Burke put an 
end' to tin's levity. A book which Mr Burke lent 
him, and which settled his mind on this subject, was 
Bisliiip Butler’s Analogy s ond as a suitable reword, 
iio l.a-t placed this Prelate in the group of divines, in 
liis )iieturc of Elysium. 

Aliinit the age of seventeen he first attempted 
oil paintings; and between tliat and the age of 


chief as boys are usually fond of. An adventure twoniy-two, wlien he first went to Dublin, he 
which happened to him about this time, and whicli produced several large ones, which decorated his 
left a strung Impression on his mind, is worth men- father's house, and represented subjects not often 
lioning here. In one of his rambks in the neigh- bandied by young men; such as/Eneas escaping with 
hourhood, he entered, one winter’s evening, an old, his family from the fiames of Troy; Susanna and 
and, as lie thought, an uninhabited house, situate in the Fdders; Daniel in the Lion’s Den, dec. At this 
a narrow byc-iane in tlie city of Cork. The house period, iie also produced the picture whidi first drew 
w'as without doors or windows; but curiosity impelled *hini into public notice, launched liim on an ampler 
him to iMifiT, and, after mounting a rotten staircase, theatre tlum his native town of Cork afforded, and, 
wliich conducted to empty rooms on different floors, above all, gained him the acquaintance and patron- 
ho arrived at tlie garret, where he could just discern,, ace of Mr Burke. This picture Was ibundeq on an 
by the glimmering light of a few embers, two old old tradition of the landing of St Patrick on the sea- 
and emaciated figure.s, broken by age, disease, uod coast of Casiicl, and of tlie conversion and baptism 
wont, sitting beside eacii otiier, in tlie act, as far as of tlie king of that district by the patron saint of 
their palsied efforts would permit, of tearing each Ireland. The priest, in the act of baptizing his new 
other's faces; not n word being uttered by either, but convert, inadvertently tlie spear of the crozier 

with the most horrible grimaces that ni.slice could ill' in ilie foot of tho'monarch. The holy fiitlicr, ab- 
veiit. They took no notice of his entrance, but went sorbed in the duties of his office, does not perceive 
cii witli tliclr deeds of inutiinl hate, wlitcli made wlmt he has done, and the king, without interrupt- 
-iieh im impression on the boy that ho ran down ing tin; ceremony, bears the pain with immoveable 
.^i.iirs, making his own leflcctions, whicli lie after- foriitiulc. This incident, together with tlie gestures 
wards found verified tliroiigli life, that man and all aiul expressions of tho attendants, certainly formed 
animals are malicious and ci'uil in proportion as they a good subject for an histprical picture; and Mr 
are imiiotent; and that age and poverty, two of tlie lljUTy's manner of treating it was such as to ensure 
vAorst evil.s in liiinian life, almost always add to the ca- him the applause and admiration of the connoisseurs 
iamities inherent in them by arts of tlicir own creating, of the metropolis of the sister kingdom, wiierc it was 
In general, liis great desire to improve his mind led exhibited in 17fi’2 or 176;}. Mr Barry took this 
him to seek tlie society of cdnealed men; wlio were picture with liiin to Dublin ; and afterwards going 
not averse to receive, him, seeing liis active and in- to tlie exhibition room, being deiighted with tlie en- 
quisitive dispo.sition, and ids seriousness of manner, comiuuis it received from tlic spectators, lie could 
couclicd under a garb tlie plainest and coarsest; for nut refrain ficni making iiimself known as the paint- 
lie adopted this kind of attire from his childhood, not er. His pretensions were treated with great con- 
from all'ectalioii, but from an iiidilference to all dress, tempt by the company, and Barry burst into tears of 
Having a retentive memory, lie profited by his own anger and vexation. But the incredulity of his 
reading, and by tlie conversation of others, who di- Iicarers was a compliment paid to the real or sup- 
rbeted iiim also in the ctioii-c of books. As his (i- posed excellence of his painting. It a{>pears that a 
nances were too low to make many purchases, he Dr Sleigh, a physician of Cork, and a sensible and 
hurrnwed books from his friends, and was in the amiable man, was first instruincntiil in introducing 
practice of making large extracts from such os he young Barry to the notice of Mr Dufki' During 
particiiiurly liked, and sometimes even of copying tlictr early acquaintance, having lallen into a dispute 
out Uie whole kook, of wliicli several specimens were on tlie subject of taste, Barry quoted a passage in 
found among his papers, written in a stifl'school- support of his opinion from theon/4c .SV/Vnac 
hoy’s hand. As his industry was cxctissive, liLs ad- and Be«uij/kl, which had been ju.st then publislied 
\ aiiccs in the acquisition of knowledge were rapid, anonymously, and which Barry, in liis youthful ad- 
aiid lie was regarded as a prodigy by his sdiool-fet- miration of it, had, it seems, transcribed entire, 
lows. His mother being a zcaluus Catholic, the son Burke affc'cted to treat this work as a tlieoretical ro- 
could not avoid mixing at times in the company of mance, of no authority whatever, wliieh threw Barry 
priests resident at Cork, who pointed out to him into such a rage in iu defence, that Mr Burke 
books of polemical divinity, ot which he became a thought it ncrossary to appease Iiim by owning him* 
great reader, and for wliicli lie retained a strong bios self to be the author. The scene ended in Barry’s 
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Hariy. running to embrace him, and showing him the co|)y 
oi the work, which lie htid been Bt the pains to tran¬ 
scribe. He passed bis time in Dublin in roiHling, 
drawing, and society. While be resided litre, an 
anecdote is preserved of him, which marks the cha¬ 
racter of the man. He bad been enticed by bis 
companions several times to carousings at a tavern, 
and one night, <is he wandered home by himself, a 
Ihotiglit struck him of the frivolity and viciousness 
of thus mis-spending his time : the fault, he iinugined, 
lay in his money, and, tlicrefore, without more ado, 
in order to avoid the uiorrow’s temptation, he tlirevv 
the whole of hi$ wealth, wliieli perhaps umuuuted to 
no great sum, into the Liifey. and locked himself up 
at his favourite pursuits. Alter a residence of seven 
or eiglit muntlis in Dublin, an opportunity offered of 
nccompaiiying some part of Mr Burke’s family to 
London, which he eagerly embraced. 'I’his took 
jilaeo sometime in the year 17()4, when lie was tvventy- 
iliree years of age, and with one of those advantages 
which do not iiKv.'iys fall to tlie lot of young artists 
on their arrival in the British ciipital, that of being 
ii eomniendcd to the acquaintance of the most cmi- ' 
nent men in the profession by the persuasive elo¬ 
quence of a man who, to genius in himself, added 
the rare and nublo quality of encouraging it in 
others; this was Mr Burke, who l»»st no time, not 
merely in making Barry known, but in procuring for 
liiiii the lirst of all objects to an inexpericiieed ainl 
destitute young artist, employment. 'I'his cm|iioy- 
nieiit was chieHy that of copying in oil drawings by 
Mr Stewart, better known by the name of Atluaiiaii 
Stewart; and whctlier it suited the ambition of Bar¬ 
ry or not, to be at this kind of labour, yet there can 
he no doubt that be profited by his connection with 
such a man as Stewart, and had full leisure to ciist 
Ills eye about, and to improve by the jjeneral asjiect 
of art and artists that occupied the period. 

Mr Burke and his other friends thinking it important 
that he should be introduced to a wider and nobler 
school of art than this country uil'orded, now came 
forward witli the means neccssai'y to aceoniplish this 
object: and in the latter end of iTbS Mr Barry pro¬ 
ceeded to the Continent, where he remained till the 
beginning of 1771, studying his art with an euthu- 
siasin which seemed to augur the highest success, 
and making observations 011 tlu> difforent r/ir/if^teuvres 
of Italy with e<|ual indepcncleiice of judgment and 
nicety of discrimination. He wius .'.upported during 
this period by the frieinlly liberality of the Burke 
family (Edmund, VViliiam, and Hichurdi, who allow¬ 
ed him forty pounds a-year for his necessary exfien- 
ditiire, besides net'asional remittatiees for particular 
purposes He procceileil first to Paris, then to Koine, 
where li reuiaiiicct upwards of three years, from 
thence to Ftorenre and Bologna, and home through 
Venice, His letters to the Burkes, giving an ac¬ 
count ol‘Michael Angelo, Bapliae!, Titian, and Leo¬ 
nardo da Vinci, sliow a complete insight into the 
characteristic merits of their works, and would make 
us wander (if the cus:* were at all singuiarl how he 
could enter with such force, delicacy, and feeling, 
iii'o excellencies of which he never transplanted an 
atom into his own works. lie saw, felt, and tnrole f 
his Impressions were profound and refined, but the 
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expression of them must bo instantaneous, such as ^ Bawy. 
gave the results of them with a stroke ot the pen, as,' 
they were received by a glance of the eye, and he 
could not wait for the slow process of tiie pencil for 
embodying his conceptions in the necessary details of 
his own art. It was his desire to make tiic ideas and 
language of painting coinstaiitaneous,—to exjircss 
abstract results by ubsiract mccbunicul means (a 
thing impossible),—to .stamp the idea in his mind at 
once upon the canvas.s, without knowledge of its 
parts, without labour, withour’patience, without a 
moment’s time or thought intervening between what 
he wished to do and its being done, that was per¬ 
haps the principal obstacle to his ever attaining a 
degree of excelleuee in his profession at all propor¬ 
tioned eitlier to his ambition or his geiiiu.-'. It is 
probable, that, as his hand had not tlie patience to 
give the details of objects, his eye, from the same 
habit of mind, hud nut the power to anuly/.e them. 

It is possible, however, to see the results without the 
.same laborious proce.ss that is necessary to convey 
them; for the eye sees faster than tlie hand can 
move. 

We susjiect Mr Barry did not succeed very 
well in cojiyiiig the picture.^ lie so well doscrihes; 
because lie appears to have copied but few, only out; 

*oi' llapliael, as fur as we can find, and three from 
Titian, whom he justly considered as the model of 
colouring, and as more perfect in that department of 
the art than either Hapliaei or Mieliiu-l .Angelo were 
in theirs, expression and form, the highe.-t exeel- 
leiice in which he conceives to have been possessed 
only by the ancients. In copying from the antique, 
however, he manifested the same aversion to luhour, 
or to that kind of labour which, by showing us our 
delects, compels us to make exertions to remedy 
tlieni. H(' made all iiis drawings i'rom the antique, 
by means of a tlr/ineator, that is, a mechanical in¬ 
strument, to save the trouble of uci)uiring a know¬ 
ledge both of form and proportion. In this manner, 
equally gratifying to his indolence anil his self-love, 
he is stated to hare made numberless sketches of the 
antique statues, of all sises, and in all directions, 
carefully noting down on his sketeh jiaper their se¬ 
veral nicusureuients and proportions. 

The consequences are before us in Ins pictures; 
namely, that all tho'C of his figures which he took 
from these lucmoranciunis are deficient in everything 
but form, and tliat ait the otlicrs are equaily deficient 
in form and everything else. If he did not employ 
his peneii properly, or enough, in eopying irom the 
Diodel.s lie saw, he employed his tiiouglits and his 
pen about them with indcfutiguble v.eai and spirit. 

He talked well about them; he wruie well about 
tlieni; he made researches intp all the collateral 
brunches of art and knowledge, sculpture, arcliitec- 
ture, camens, seals, and intaglios. There is a long 
letter ot his, addressed to Mr Burke, on the origin 
of the (iothic style of architecture, written, us it 
should seem, to coiivineo his friend and patron of his 
industry in iicgleeling his proper business. Soon 
after his arrival at Home, he bt came embroiled with 
the whole tribe qf connoisseurs, painters, and patrons 
there, whtJthcr native or foreign, on subjects ol’ virtii; 
and he continued in this state of hostility with those 
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Barry, around him while he staid there, and, indeed, to the 
end of his life. One nught be tempted to suppose, 
that Barry chiedy studied his art as a subject to cm- 
pJoy his dialectics upon. On this un<brtun.ate disposi¬ 
tion of his to wrangling and controversy, as it was 
likely to aflect his progress in his art and his progress 
in life, he received some most judicious advice from 
Sir .loshua Reynolds and Mr Burke, his answers to 
which show an admirable self-ignorance. On his ir¬ 
ritable denunciations of the practices and tricka of 
the Itnlian picture-iTSalers, Mr Burke makes a re- 
ileelioii well deserving of attention. “ In particular, 
you may be assured tiuit tlie traffic in antiquity, and 
all tlie enthusiasm, folly, and fraud, which may be in 
it, iirver did, nor never can hurt the merit of living 
tirlhls. Quite the contrary, in my opinion; for I 
have ever observed, that, W'hatever it be that turns 
tlic minds of men to anything relative to the arts, 
even the most remotely so, brings artists more and 
more into credit and repute ; and though, now and, 
then, the mere broker and dealer in such things runs 
away with a great deal of profit, yet, in tlie end, in¬ 
genious men will find themselves gainers by the ilis- 
positiuns winch arc nourished and diffused in the 
w in id by such pursuits.” Mr Barry painted two pic- 
tun.'S while abroad, his Adam and Eve and his Fhi- 
loctetes. The first of these he sent home iis a spoci- ' 
men of his progress in the art. It does not appear 
lo have given mueii satisfaction. Plis Philoctetes hb 
brought home vvitli him. It is a most wretched, 
..■t>ar.->e, uuclassieal performance, tlie directly oppo¬ 
site to all tliul he thought it to be. During his stay 
at Konie, ho mndu an excursion to Naples, and was 
highly delighted with the collections of art there. 
All the time he was abroad, Mr Burke and his bro¬ 
thers not only were punctual in their remittances to 
him, but kept up a most friendly and cordial cor- 
ri'kpondencc. On one occasion, owing to the delay 
of a letter, a bill which Barry had presented to a 
banker was dishonoured. Tins detained Barry for 
some time at the place where he was in very awk¬ 
ward circumstances, and he had thoughts of getting 
rid of his chagrin and of his prospects in life at once, 
by running away and turning friar. For some time 
previous to his return to England, Mr Hamilton (af¬ 
terwards Sir William) appears to have been almost 
the only person with whom he kept up any intimacy. 

It was on Ills return home through Milan that he 
witnessed, and lias recorded with due rejirobation, 
tlie destnietion of Leonardo’s Last Supper, which 
two bungling artists were employed to paint over by 
order oi‘ one Count do Firmian, the secretary of 
state. 

In the spring of 177L Mr Barry arrived in Eng- 
'iiiid, after an absenqp of fivv‘ years. He soon after 
produced his picture of Venus, which has been 
eoniparod to the (iaiatea of Kaphuel, the Venus of 
Titian, and the V'enus of Medicis, without reason. 
Mr Barry flattered liiniself that ho hud surpassed the 
i'ainons statue of that, name, by avoiding tlie appear¬ 
ance of maternitjf in it. There is an engraving of it 
by Mr Valentine (ireeii. In 1773, he exhibited his 
Jupiter and Juno on Mount Ida, which ivas much 
praised by some critics of that day. His Doatli of 
General Wolfe was considered as a- falling off from 


his grjeat style of art, which consisted in painting 
Greek subjects, and it accordingly is said to “ ba.ve * 
obtained no praise.” His fondness for Greek costume 
was assigned by his admirers as the cause of his re¬ 
luctance to paint portraits; as if the coat was of 
more importance than the face. His fastidiousness, 
in tliis respect, and his frequent excuses, or blunt 
refusals, to go on w'ith a portrait of .Mr Burke, 
which be had begun, cau.sed a misunderstanding 
with that gentleman, which docs nut appear to 
have been ever entirely made up. The dittbrence 
between them is said to have been widened by 
Burke's groiving intimacy with Sir .fosliua, and by 
Barry's feeling some little jealousy of the fame and 
fortune of his rival in an humbler wal-k of the art. 
He,'about the same time, painted a pair of clas¬ 
sical subjccLs, Mercury inventing the lyre, and 
Narcissus looking at himself in the water, the la.sr 
suggested to him by Mr Burke. He also paint¬ 
ed an historical picture of Chiron and Achilles, 
and another of the story of Stratonice, for which 
lost the Duke of Uichniond gave him a hundred 
•guineas. In 1773, there was a plan in centem- 
platioii for our artists to decorate the inside of St 
Paul's with historical and sacred subjects; hut this 
[ilan fell to the ground, from its nut meeting with the 
' concurrence of the Bishop of London and the Arch¬ 
bishop of Canterbury, to the no .small mortification 
of Burry, wlio had tixed upon the subject he was 
to paint,—the rejection of Christ by the Jews when 
IhlatC proposes his release. In 1775, he published 
An hupiiry into the real and imagiiiari/ Obstructions 
to the Ac(]ui\ition (J'llic Arts in England, vindicating 
the capacity of tlie EnglMi for the flne arts, and 
tracing their slow progress hitherto to the Reforma¬ 
tion ; to political .and civil dissension.s; and, lastly, 
to the general turn of the public mind to mechanics, 
inarmfacturcs, and commerce. In the year 1774, 
shortly after the failure of the scheme for decorating 
St Paul’-s, a proposal was made, through Mr Valen¬ 
tine Green, to llie same artists, Reynolds, West, 
(!ipriani, Barry, &c. for ornamenting the great room 
of the Society for the Kncoimigemeut of Arts, Ma¬ 
nufactures, and Commerce, in the Adeiiihi, with histo- 
rieal and allegorical paintings, I'his proposal wa-s, at 
the time, rejected by the artists thcm.'.elvcs ; hut, in 
1777, Mr Burry made an offer to paint the whole 
himself, on condition of being allowed the choice of 
his subjects, and being paid the expence of canvass, 
paints, and models, by tlie Societ). 'Fltis ufti'r was 
accepted, and he finished the series of pictures at the 
end of seven years, instead of two, which lie had 
proposed to himself, but with entire satisfaction to 
the members of the Society, for whom it wa.s intend¬ 
ed, and who conducted themselves to him with libe¬ 
rality throughout. They granted him two exhibi¬ 
tions, and at different pcriod.s voted him ."lO guineas, 
tluir gold medal, and again ilOO guineas, and a sent 
among them. Dr .lohnsoii remarked, when he .-aw 
the pictures, tliat, “ whatt'ver the hand h.ul done, the 
head had done its part.” TiuTC was nii excellent 
anonymous criticism, supposed to be by .Mr Burke, 
published on them, in answer to some rom.irks put 
Ibrth by Barry, in his tlescrijitive catalogue, on the 
ideal style of art, and the iicccs.sity of size lo gran- 
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Bariv. dour. His notions on both these subjects ore very 
ably controverte<), aiul, ituleed, they are the rock on 
which Barry's genius split. It wouitl be curious if 
Mr Burke were flic author of these strictures; for 
if is not iinjirobablc that Hnrry uas led into the liu>t 
error, here deprecated, by that author's i-'-wny on the 
Siitiiime mill Jifinili/iu', The series consists of six 
pietun's, Klumiiig the jirogress of huntan culture. 
The tirst represents Orjiheus taming the savages by 
his lyre, 'flic lignrc of Orjiheus himself i.s more 
like a drunken bueehunal than an inspired j>oet or 
lawgiver. The only part of (his |.ictiire wJiicli is va- 
(unhle is the huekgroiind, in one part of which a liou 
is seen ready *to dart tijum a family group milking 
near a cave, and, in another, a tyger is jiursuing a 
horse. 'I'here is certainly a scope of thought and 
picturLS(|ue invention, in thus showing indirectly the 
jirotection which civilization extends, as it were, over 
hoth man and animals. The second jiielure is a (tic- 
eian harvest, wliich has nothing (Jrecum in it. But 
we cannot apjdy this censure to the third picture of 
the Olympic games, some of tlie figures in which, 
and the jiriiicipal groiiji, are exceedingly graceful, 
classical, and finely conceivi-d. This picture is the 
only proof Mr Barry has left ujion canvass that he 
was not utterly insensible to the beauties of the art. 
The figure of the young man on horseback really 
reminds the spectator of some of the Elgin marbles; 
and the outlines of the two youthful victors at the 
games, supjiorting their father on their shoulders, arc 
excellent. The colouring is, lunvever, as bald and 
wretched in thi.s jiicture as the rest, and there is a 
great want of expre.ssion. 'J’he fourth picture is the 
triumph of commerce, with Dr Burney swimming in 
the Thames, with his hair powdered, among nakcil 
.«ea-nyiiiphs. The fifth, tlie Society of Arts, distri¬ 
buting their aninnil jirizes. And the sixtli represents 
Elysium. This lust jiieture is a collection oi‘ carica¬ 
ture d jiortrails of celebruted individuals of all ages 
and nations, strangely jumbled together, with a Imge 
allegorical figure of Betribution driving Heresy, Vice, 
and Atheism, into the infernal regions. The moral 
design of all these jiietures i.s much better explained 
in tlie catalogue than on the canvass; and the ,'ntist 
has added none of the graces of the pencil to it in 
any of them, with the excejition above made. Mr 
Barry ajipi'ars, liowever, to have rested Jiis jireten- 
sions to fame as an artist on this work, for he did lit¬ 
tle afterwards but paltry engravings from bimsoif, 
and the enormous and totally wortliless picture of 
Pandora in the assembly of the gods. His self-de¬ 
nial, frugality, and Ibrlitude, in the prosecution of his 
work at the Adcljilii, cannot be- too murli apjiiuiuled. 
He has been beard to say, that at the time of his 
. undertaking it. he had only Kis. in his pocket; and 
that he had often been obliged, al\c‘r painting all 
day, to sit up at night to sketch or engrave some 
design for the jninisellers, which was to supply him 
with his next day's sub.si.stcnce. In this manner he 
did his prints of .lob, dedicated to Mr Burke, of the 
Birth of Venus, Poieiuon, fleitd of Chatham, King 
l.(>ar, from the picture jiainted for the .'^hakes[>ear 
gallery, Ac. His prints arc caricatures even of his 
picturu.s : they seem engraved on rotten w ood. 
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Soon after Mr Barry’s return from (lie Continent, Barry, 
he was chosen a member of the Uoyal Academy;’ 
and ill 1782, was appointed professor of painting, in 
the room of Mr Penny, with u s.ilury of Jj. .‘;o a- 
ycar. The lectures which he deliveml from the 
chair were full of strong sense, and strong advice, 
both to the studeuts and ucademiciiuis. Among 
other things, he insisted nuicii on the ncces-sity ot' 
purchasing a collection of pictures by the best mas¬ 
ters as models for the students, and projioscd seve¬ 
ral of those in the Orleans colTection. This recom- 
mendaliun was nut relished by the acadeniici.ms, 
who, jierhaps, thought their own jiictnres the best 
models for their several pujiils. Bickerings, jea¬ 
lousies, and quarrels arose, and at Iciigll) reached 
Mich n height, that, in ITJ)}), .Mr Barry was cxjn iled 
from the academy, soon after the ajiiiearaiice of his 
Letter to the DUcitmUi Society ; a very aiim.'.ing, but 
eccentric jiublication, full of tlie liighesl eiithiisia^m 
for his art, and the lowest coiiternjit for the living 
jirol’cssors of it. In 1800, he undertook a design or 
drawing to celebrate the union of the two kingdoms 
of Great Britain and Ireland. The jirofits of tlie 
two cxhihilioiis of the Adeljilii jiietures are s.iid to 
have amounted to above L. 500. Lord Romney' 
jireseiited him witli 100 guineas t’or his jiortiail, 
which had been copied into one of the jiietures, and 
he had 'JO guineas for ahead of Mr Hoo|;ei'. He 
jhohably received other sums ior portraits intro¬ 
duced into tin* work. By extreme frugality he 
contrived, not only to live, but to .'■ave money. 

His house wa-s twice robbed of sums which he 
kejit by him; one of the times (in 17})t) of iiji- 
wurds of L. 100; a loss which was made uji hy the 
inunificenee of T.ord Railiior, and by that of Ins 
friends, the Hollis's, Alier the lo-ss of his sa¬ 
lary, a suhsrrijition was set on foot by the liarl 
of Buchan to relievo liini from his ditfieubics, and 
to settle him in u larger house to linisli his jiieture 
of J’aiidora. The subscription aiiioiinled to L. TOOO. 
with which an annuity was bought; hut of (his he 
was prevented from enjoying the benefit ; for, on the 
(ith of I'chruarj J8()ti, he was seized witii a pleuritic 
fever, and as lie neglected nn^dicul assisttinee at first, 
it was afterwards of no us<;. After lingering on liir 
it I'ortnight in considerable pain, hut without losing 
his fortitude of mind, he died on Ihe'J'Jtl of the same 
iiumtli. On the l.lth of .Vlaicli, tlie body was taken 
to the great room of (ho Society of Ait.-t, and was 
thence attemled, the I'ollowing day, h) u nuinevoiis 
and rosjiectable train ci his friends to the calhedr.ii 
of St Paul’s, where it was dejiositod. 

Mr Barry, as an artist, a writer, and a man, w as dis- 
tiiigui-shed by gieat inequality of powen and extreme 
con trad lotions in character, llewasgros.. and refined 
at the same time; violent and urbane , .sociable and 
sullen; inflammable and inert; ardent and jihlegmatic; 
relapsing ironi enthnsiusni into indolence ; irritable, 
headstrong, impatient of restraint; cajitious in his 
intercourse with his friends, wavering and desultory 
in las profession. In his personal habits he was 
careless of apjiearanccs or decency, jiciiurinus, slo¬ 
venly, and squalid. He regarded iiothiiig but his 
immediate impulses, confirmed into incorrigible lia- 
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bits. His pencil was under no control. His eye derived from other sources, and train himself in those 
and his Imnd seeinc-d to receive a first rude impulse, habits of nice discrimination of symptoms, and of 
to which it gave itself up, and paid no regard to any prompt decision in practice, wiUiout which learning 
thing else. The strength of the original impetus is of little avail in the actual exercise of the art. Me 



only drove him farther from his pbjiict. His genius 
constantly dew off in tangents, and came in contact 
with nature only at salient points. There are two 
(Irawings of Ins from statues of a lion and a lioness 
at Home ; the nose of the lioness is two strait lines; 
the ears of the lion two curves, which might be mis¬ 
taken for horns; us if, after it had taken its first dircc' 
tioD, he lust the use of Iiis hand, and bis tools work¬ 
ed mechanically and iiumotoiiously without his will. 
His enthusiasm and vigour were exhausted in the 
concejition ; the execution was crude and abortive. 
His writings are a greater aeijuisition to tlic art than 
his paintings. 'I’he powers oi" cojjversatton \vcre what 
bo most excelled in; and the influence which he ex¬ 
ercised in this way over all companies where he came, 
in spite of the coarseni'ss of liis dress, and the fre¬ 
quent rudeness of his manner, was great. Take him 
for all in all, he was a man of whose memory it is 
im[>ossiblc to think without admiration as well as rc- 
grot. ^ (z.) 

UARTHEZ (I’aui. JoskviiI, one of the most ce¬ 
lebrated physicians of the University of Montpellier, 
tqnally remarkable for the variety and extent of his 
erudition, us for the vigour of mind displayed in his j 
abstruse speeulations. He was born on tlie 11th ow 
December at Montpellier, and received his 

e.iriy ednciition at Narhonne, where his family re¬ 
sided, and afterwards at 'I'ouluuse. He soon gave 
decisive indications of those talents with wliicli tia- 
tnre hud endowed him, and whicli destined him to 
oeeup3’ a distinguished station among the learned 
men of the age. Ardent in his pursuit ofknowlt*dge, 
and uniting great quickness of apprehension, with a 
teiuieious memory, Idsj'rogress in every study which 
he attempted was more than ordinarily rapid; he 
had a remarkable facility in acquiring languages, and 
at an early age, had made himself master of the an¬ 
cient and of several modern ones. He seems to 
have been for some time uncertain what profession 
lie sliuuld follow; hut having at length, at the insti¬ 
gation of his father, commenced the study of medi¬ 
cine at Montpellier, in 17 50, lie pursued it with 
engerness, and his success was proportiuimte to his 
exertions; for, in t7,7.S, when he had only attained 
liis 1 <)th year, he received his doctor’s degree. He 
afterwards occasionally visited Paris, where he con¬ 
tinued to pursue his studies with indefatigable in. 
diisiry ; and attnieling the notice, not only of those 
who were following tlie same objects, but of those 
n ho could better appreciate the full extent of his at¬ 
tainments, was adniittod to tin society, and acquired 
tlie friendship of the most distinguished literuti of 
that period. In IT-Ki, he obtained the appointment of 
physiemn tuthe militaryIiospital in Normandy,attach¬ 
ed to the army of observation commanded by Marshal 
Destrecs. The zeal and assiduity with which he dis- 
«. Iiai'ged tile duties of hi.', new oHice were most exem¬ 
plary. He soeniud determined to profit to the nt- 
mo.st by' tlie extensive field of observation which tvas 
tliiis ojieni'd to him, and in which he could pat to 
'lie te.'rt ol e.xperience the knowledge which lie had 


spent his whole time at tlie hospital, and oilen pass¬ 
ed the night by the bed-side of his patients. Though 
naturally of a good constitution, his strength was not 
commensurate with the ardour of his mind, and the 
tasLs in which he engaged were frequently under¬ 
taken without duly appreciating the physical powers 
necessary for accomplishing them. His health 
sufl'ered much from the intensity of his application, 
and he was often very near falling a sacrifice to 
fevers and other disorders, which he cahglit from the 
paticnt.s in the hospital, whom he was attending too 
closely; and he thence became liable-ever ullcr to 
attacks of dysentery and bilious lever. 

3iany of the observations and iiu}uirie.s, which lu 
made during this period, were published in the Me¬ 
moirs oj the Academy of' Scienefs: and two of liis 
first protluctions were crowned by tlie Academy 
of liiscriptioiis.- In 1757, his services were required 
» the medical stafi’oftlie army of Westphalia, where 
lie had the rank of consulting physician. On his re¬ 
turn to Paris, he contributed several articles to the 
journal des Savanls, and to the Encychfi-die; and 
was, indeed, considered for a time as one of the edi¬ 
tors of the former of those works. In 17(il. he be¬ 
came candidate for a medical professorship at Mont¬ 
pellier, which he fortunately succeeded in obtaining, 
and ill w'bich his abilities as a teacher soon shorn' 
forth with unrivalled lustre. His success was the 
more hououruble, inasmuch as his colleagues, La- 
mure, Leroy, and Vend, were men of distinguished 
re|iutntion, and had raised the school to a high pitch 
of celebrity. But the singular perspicuity, and pre¬ 
cision of method, and the peculiar grace and facility 
of elocution, with which Barthez convcycti to his 
hearers the ample stores of knowledge of which he 
was in jiosscssion, soon attracted a crowd of auditor;, 
ivlio spread his fame in all directions. He taught in 
succession all the branches of the medical art; and 
pronounced, at the opening of the session in 1772, a 
Latin oration on the ViUd Pniiciple in man; which 
was publisiied in the following year. About the 
same time appeared his w'ork, entitled, Sowi Dor- 
irina de runcliottibm CorjMris Uiimuiii. 'J'hese two 
works contain a sketch of his peculiar doctrines in 
physiology ; doctrines whicJi lie more fully explained 
in a subsequent book, under the title of Nouneaitx 
Ell-mens dela Hciinrc dr VHomme, 8vo, Montpellier, 
1778 ; and of whieli wc shall presently give an ac¬ 
count. 

In 1774, he was created joint chancellor of the 
university, with the certainty of succeeding singly t«* 
the oitiee on the death of his colleague, which liiip- 
jiened in 178(5. He afterward-, took the degree of 
doctor in civil law, and was appointed eounscllor to 
the Supreme Court of Aids at Montpellier. In 
1780, he was induced to fix his residence in Pari.-*, 
having been nominated consulting pin-ii-ian to the 
King, with a brevet of counsellor of state, .and a pen¬ 
sion of a liuiidred louis. Honours now erowilcd up¬ 
on him; ho w.as admitted free a.s.soc iiiti' of the Aca¬ 
demics of Sciences and of Inscriptions, uoU appoint 
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Uaitlio/. c<l first ifiiysidan to Uic Duke of Orleans, in tlic 
room of'fronchiii. lli# rc‘]>utation increased in pro- 
jiurtioii as I)is nicrils could be displayed on n wider 
tluaitro. He practised as pliysieiun at I’aris for 
nearly ten years, and received the most ilattciinj' 
testinmnials of public approbation. 

This brilliant career vuis .suddenly interrupted by 
the j;real political revolution whiHi broke out at tliks 
pe aod, and In uhieh tlie interests of every iiidivi- 
dnal I'rance, houever traiupiii his pursuits, or ob¬ 
scure Ill.- station, were more or le.'S immediutely af- 
lected. 

It v,a-' the occasion of I’arilici! quittiiifj Paris, and 
si'i'kinr ill his iiali\c province tliat traiujuillity and 
repe-.e, wlncli the sl'uiny a.sjrect of the tiiiic.s for¬ 
bade him tv/ l.ope for in a more conspicuous station, 
huldii'u, as lie iiid, o|)iiiions so much at variance with 
the new orih'r t>f tliiiif.,-;. Though he liad lost the 
gr.'ater pari of Ins ibilune, uevptired by sv) riuieh la- 
I'.oiir, and was deprived of the honours to ivluch he 
possessed so just a claim, he victermiued. upon his re¬ 
tiring to C'arcassonc, that he would jr.ipdisc bis pro¬ 
fession gratuitously, and devote all Ids leisure hou - 
to the speculative studies connected with it, whiih 
hud been the ruling passion of his life. It was i.< 
this retreat that he gave to the world his NumeU . 

ih's Mom t mem tie I’Homme rt dr.\ /liii- 
vitiut, wliieh appealed in 1791>. quai'to; and it was 
at this period, also, that he coinpose'd his work on 
III):'!, a disease lo which his attention had been natu- 
r.ilh directed, in conseciuencc ol'his having fre<|iient- 
1\ sutfered under its attacks. 

An oeeasion soon oecurn-d which demanded his 
services, and he once more ciiiergcd from his rctirc- 
incnt, and rojraired to tiic> heud-ipiarters of tlie army 
of the Eastern Pyrenees, wliere a eonta^pous fever, 
originating from tlie ue'cumnlation of sick in the mi¬ 
litary li().s|)ituls of Per))ignan, was coimiiitting greait 
ravage.s. The progress of this contagion was effee- 
tually arrested by the adoption of the measures which 
lie advised. 

On the iv-cstahri.slimcnt of the College of Medi¬ 
cine at Montpellier, Ha’’tlux was naturally looked up 
to Us the pi.T.soii hest calculated to levive its former 
fiiii(<. Hut age and jnfirinity o|!ciated to dissuade 
liim from resuming the laborious ollice of a leaelier; 
.lud he was aecordiiigly nominated lionorary pro- 
j’e.sMir. It was in this v-.ijiacity that he pronounced, 
in JSoi, ]>{'■ J)isioit>s xxr le gntie d'1 lijipoetntc, on 
tlic snleiiiii inauguration of the bust of tiie father of 
medicine in that school. In tlie following year, he 
received .-eveial marks of favour I’rom tlie new go¬ 
vernment unikr lionaparte ; he wa.s nomimiti'd titu¬ 
lar physieian to the government, and afterwards coii- 
viultiiig physiei.in to the Einjieror, and member of 
the Legion ol'llvinour. 

ili.s Truth'di\ Mtdiidif.' fi'oi(//n/4c'!, ill two volumes, 
octavo, appeared in Itiiig; and he alterw arils oecu- 
pied himself in preparing for the press a new idition 
of liis lilemeni do la Seieuee de !'Homme, of whicli he* 
but just lived to .see the publication. Ills hcaltli 
hail been declining for some year.s liefore his death ; 
he wa.s subject to attack.s of melaiiclioly, w Im-h ob- 
■’siod him to de.sist from pursuit that ^ ' ' ' 

application, and at icuglii iiidviccJ him to 


change the scene altogether, and .«cek relief amidst 
the society and aniasenients of the capital, w-herc he 
was generally honoured and esteemed. Soon after 
his removal to Paris, sym|)toms of the stone mani¬ 
fested lliiiiiseivcs, and increased so much in severity, 
tliathewas advised tosuhniit to the operation of litho¬ 
tomy, as allording the only means of arresting a linger¬ 
ing and painful death. But he constantly refusevl to 
undergo the pain and risk to which it would have ne¬ 
cessarily exposed liiin, till, after long protracted suf- 
• fering, during which he had^n vain exhausted all 
the rt'sourees of mcdieiiie, he was suddenly relieved 
by a syinptcniatie spitting ofblood; this hietiiorrhage, 
however, w.as jiregnant with new dangers, and. by 
its continual recurrence, was the iimnediate oeca.sion 
of Ids death, on the LOIh of October LSOfi, in the 
7iJd year of his age. .As we have already statv-d, lie 
liad piihlislied in the same year a second editic.n ol 
Ids Soieeetm.T Kleowns de la Sciernr di rHovtoie. He 
bcipu allud Ili.s hooks and nianuscripfs to M. Lordat, 
vvlio, ill consequence, published two volumes of (Vm- 
i<iilifi!iuiis de Medechie, 8vo, I’aris, 1810, to wliich he 
prefixed a preface of Ids own. Previous to the ap¬ 
pearance of this work, however, a eollcction of con ■ 
sullations of Barthc:'., and ol’ some otiicr physicians 
of P.vris, W.1S given to tlie world by ^iaint-l.r.xin ; hut 
it appears to have been unauthorized by those to 
whom he had eoiitided his papers, and I'ontaiiis but 
'a'vv oi’ the consultations which were aftcrwanl.- pub¬ 
lished by M, Lordat. -Another iiostliuiuoii.-, work ol 
Barthc/, the Tnxih' du llemi, preceded by some ac- 
eoiint of his life, was edited in 1807 by his hrollier, 
M. B.irthor de Mannoriercs, who is known as the 
autlior of agrieult\]iral esstiys, and projects for im¬ 
proving the maritime coast of Ltdignedoe, together 
with .some translations from the oriental languages , 
and wild has been mistaken, in a recent hiographieal 
work, for the subject of the jirisent aiticlo. 

Burtlicy; has enjoyed a much higher reputation on 
the Continent than in this country, wliere, indeed, 
his writings are hut little known. The work which 
has chiefly contributed to estahlisli his fimie, ami 
whicli contains the devdopciuent of his peculiar opi¬ 
nions on physiology, is the Notireituj l-'.lnoetis de. la 
Seieitee de I’Homme, It is not w'littcn, Iiowever, with 
the simplioity and cleanie.ss wliich might have been 
expeited from one who had been in the coiislani 
htildf ol' iii.slrneting others, and wliosc lectures wire 
generally admired us possessing those (jualitics in an 
eminent degree. He .sppears to have been early im- 
pres.-cd wltli tin fulilil > ofall the theories thatliad been 
liitnerto advanced in explanation of the phcnoim'na 
presented by living beings, and to have been incitid 
to the hold attempt of raisiiig a new system opon 
more rational and solid foundaiions. In the prelimi¬ 
nary discourse to the work we have alluded lo, he 
lays down, with great correctness, the fundamental 
])rineiplcs of the method of pInlo.si>plii/ing in the na¬ 
tural sciences. Tlie common object of these sciences 
lie states to be the research into the causes of natii- 
rui plienoinenii,, in us far as they can be learned hj' 
experience; and shows that we have no direct know¬ 
ledge of these causes, except as inanife.sted by such 
of their effects as we perceive. In the infancy of 
pJiilo.sophy, numerous causes arc assigned to t'hesg 
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Hvtficc. appatentiy dirersifled effactc { during ita advance' 
tuent, and in proportion aa tfe similarity of rffecta, 
which had been referred to different causes, ig esta¬ 
blished, die number of these assigned causes becomes 
more and more circumscribedr Although the real 
nature of the agents producing those general facts, 
to which wc ultimately arrive by following this me¬ 
thod of induction, be absolutely unknown, yet, in 
reasoning concerning them, wc find it convenient to 
express tliera by a h^mc, as if they were really kno'vn 
to us; in the same way as in prosecuting an alge¬ 
braical calculus, wc must employ characters to ex¬ 
press the unknown, as well as the given quantities. 
But the distinction should ever be kept in view; and 
we should err greatly were wc to imagine that we 
could derive any ultimate advantage by.the substi¬ 
tution of other .symbols, which differed from them 
only in apjicarance, or which involved tlie admission 
of some hypothetical principle. 

Such are the rules by whieli he professes to be 
guided in his owm invc.stig.ations; and such die tests 
by which he examines and passes judgment upon the 
doctrines of the different sects of Aniinists, Mecha¬ 
nicians. and Chemists, which had successively pre¬ 
vailed before him in the schools of raodii'ino, and alstv, 
upon the more recent doctrine of the Solidists, whicli^ 
W.I8 tJicii becoming tUslnonnlile. In the review w'hiclif 
he gives of the opinions of the several leaders gf 
these sects, he displays an accurate acquaintatme 
with the wide circle of medical litcratnre. But, in 
the prosecution of his plan, he shows, what the ex- 
aiiqile of others has so often proved, that it is easier 
to overthrow than to build a system ; and he evi¬ 
dently violates the strict principles of induction, and 
of cautious limitation to the province of philosophi¬ 
cal iiKjuiry, which he had jircscribcd, when he en¬ 
gages in die task himself. lie sets out with endea¬ 
vouring to establish a gradation among the cause.s 
which operate in producing motion. Tiie simplest 
of these is the force of impulsion; that of gravitation 
appears to him less simple; and still less so those 
of electricity and magnetism. The principles which 
regulate chemical affinities are more complicated, as 
well a.s those which are concerned in the crystallizH- 
tion of bodies. But the forces which produce the 
phenomena of living vegetables and animals are of a 
more rt-linod order, and .are all referable, according 
to Barthez, to a single cause, which he denominates 
the vi/a/ prhtcij)/^, or prinriji/c of Uff. Ilaving es¬ 
tablished this dogma, lie proceeds to discu.s.s a va¬ 
riety of abstruse questions that have been .agitated 
on the subject, such as whether the vital principle 
li.as an independent existence, distinct from the or¬ 
ganized body which it animates ; and whether it be 
a modification of the soul or rational mind. Ho 
gives an elaborate historical sketch of the opinions 
of philosophers from the earliest times respecting the 
nature of life, tracing the different sentiments enter¬ 
tained by the followers of Aristotle and Descartes, 
together with the Sl ihlians and Boerhanvinns. on the 
one hand { and those of Pythagoras, of Plato, and 
the sect of Stoics, on the other; the former not ac¬ 
knowledging any principle of life distinct from either 
matter or mind; and the latter admitting .<uc h a 
principle attached to the living body. A third clajss 
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of philosophers is noticed, at ttie head of which he Byd wz. 
places Bacon, and with which he associates Leibnitz, 
Cudworth, Van Ilelmont, and Hoffman, who liave re¬ 
cognised the existence of a vital pow’or different from 
the ordinary physical properties of matter, and at 
the same time totally distinct fitwn the soul. After 
expending much useless armmient in refutation of 
the Stahlian doctrine of the identity of the vital with 
the thinking principles, and devoting a long chapter 
to the consideration of doubts as to our means of de¬ 
ciding the question, he shows himself strongly in¬ 
clined to the belief that the principle of life is some¬ 
thing which has a separate existence, diStinct from 
any modifieatiou, either of matter or of mind. There 
is little doubt, indeed, that this was his linn per¬ 
suasion, as he reasons from it in niian^parts of lii.« 
work, though he seems averse to declare it, without 
qualification, while he is discussing these questions. 

Ilaving thus personijivily as he very aptly expresses 
it, this new principle of Ji^ he appeals to it for the 
solution of every difficult. It is tifc master key 
which every secret, and renders all tlie ope- 

^adrons of the living animal body perfectly intelligible, 
/rritability and sensibility are at once the direct ef- 
fect.s of this universal agent. All the modifications 
of these properties, and, in a word, every pheno¬ 
menon of life, which is not obviously the result of 
physical laws, are but so many immediate operations 
of the vital principle. To this fertile source he re¬ 
fers not only the ordinary muscular contractions, but 
also the sioiver and less sensible motions which take 
place in the iris, in the vascular system, and, in ge¬ 
neral, in those parts in which no nmscnlar structure 
can be discerned : eflfccts which he attributes to the 
Ionic power of the vital principle. He contends for 
the existence of another poivcr in the fibres, still de- 
riveil from tlie same source; namely, tlie power of 
elongation, after they have been contracted; a power 
which lie thinks quite distinct from the other nic- 
ehanical properties of the fibre, and of which the 
operation is exemplified in the dilatation of the pupil, 
the extension of the corpora cavernosa, and of the 
nipples, and in the dLastole of the heart itself. He 
plumes himself more particularly upon his supposed 
liiscovery of a new .-ipecies of force, distinct from the 
muscular power, which he terms the/ori'c /i/'fi.rrd «/- 
hint ion, and of which he infers the existence from the 
cirounislancc of the tendo .^chilh-s being ruptured, 
aiid of the pa/rliti, and head of the o\ I'li/rix being 
fraclured. on some oce.tsions, by an .apparently slight 
exertion. Ho avails hiiiiBelf of this principle, also, to 
explain the phenomena of ietanut, and other spas¬ 
modic afiiitiions. 

In a subsequent part of the work, he labours to 
establish the identity of sensibility and irritability, 
or, at lea.st, the intimate connection which subsi.st'' 
between them, and the dependence of both upon tin' 
inniiediute and direct operations of the vital prin¬ 
ciple. He endeavours to prove, that both the sensi¬ 
tive and moving powers are exeix'.ised in the circu¬ 
lating fluids of the body ; and adduces, in support of 
this opinion, many of tlie arguments brought forward 
by Mr Hunter in proof of the vilalitj ot the blood. 

On the subject of secretion, implying processes which 
have been hitherto enveloped in so much darkness, 
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of tvhicli tlie explanation has in vain been sought lity of seasons and climates; and concludes, IWthe*. 

ior on mechunical and chemical pnuci|)lf8, he is from several facts and arguments, that' the actual 
very brief; as it is tint peculiar advantage of his cessation of life is, in general, not accompanied by 
theory, like the sword of Alexander, to cut through any painful sensation. 

every knot that bids defiance to ordinary powers The merit of llarthcz, as a physiologist, is more 
of unravelling, Hccretion, being inexplicable by conspicuous on subjects which admitted less of his 

any of the hitherto known laws of nature, is, of being led astray by his proneness to indulge in ab- 

courso, simply the cftcct of the vital principle. The struct speculation, and his predilection for nieta- 

phenomena of aniinul heat were in danger of being [diysical refinement. The most favourable spoci- 

at onee consigned to the same I’roteus-like power, men of his talents is afforded hv his Nonvelle Mf- 
wfiich coulil operate every possible diversity of ef- chani^uedes Mouxvniens de I’iloihnic ei des/luimaux ; 
fects. Bu^ chemistry had, in this instance, inter- in which, avoiding all discussion as to the cause of 
posed some plausible ilieories, whicli must first be ninscuhir motion, he traces the mode in ivliicli this 
stf aside; and Barlliez is at great [lains to state tlie force has been applied by nature, according to the 
reasons of his dissent from the received doctrines on principles of mechanism, in eflecfiiig the different 
this siil)jefi,'mid of Ids di-liclief in the existence of inoveineiUs of the animal machine. He examines 
caloric. lie iirefers ibe Iiypofliesis which supposes the relative disposition of the bones and muscles, the 
lieaf to he a mere <|iialily, excited by motion; and slructiire of the articulations, and the geiiciiil play 
generated neeordiiigly, in living auiinuls, by the in- and particular motions of the limbs. Borelli [De 
testiue motions of their ftyjd.s, and the friction of the Aliitii Animalimn) had given the first model of such 
solids against each other;' and the cause of these a work; but Barthez has investigated the subject 
motions and I’rietions being unknown, IV'A.ilw.j’cd, as ^ with greater care, and lias extended his views to a 
a nccessaiy coiiseipienee, that (hey lulist aiise KTsoj# much wider range of plieiiomeiiu. fie enters nii- 
the operation of tlie vital principle. Bespiration InS iiiitely into the cori'iideration of a great variety of 
eoiisulei's ;is a cooling or inoderatiu prorcss, and as\ diodes of locomotion, both in man and the inferior 
u.st'ful, aho, in excitin tlirougliuut the system tlief^'uimais; for which he has .aniassed an immense 
tonic actions; hut all tlie-c actions and agil.Ations of ^luuiher of fads; forming, iilfogctlier, a work which 
ifie fihres, and these intestine motions of the fluids, ^11 «ivcr remain a vnoiiumeiit of his industry and su- 
are still regulattd by the vital jiriiiciple, which adapts pdior abilities. 

iheiii to variations of eliniute, and otJier external cir- In consulting his writings on the practical hraiiclies 
eumstaiiees of temperature, of his profession, we again find ourselves hewildeied 

.'Vinidst tluse vague and uiiprofitahle speculations, in a labyrinth of speculations on the proximate cause.s 
his work contains a great store of facts, which are of disease, ami the modus oprrnndi of remedies, 
often instructive, though soinetiiiics they expose the In liis 'ftcatise on Gout, he adopts the priiK’iples of 
credulity of tin; author. lie has collected, for ex- the humeral pathology, in addition to his <iwn pliy- 
ample, a niimher of eurioiis particulars ladafivi' to siologieal doctrines concerning the force ot fixed 
the operation of difl'ereiit poisons on different uiiiuial.s; situaiiou, or [iriiieijilc which retains muscular jiarts 
hut iiiUTiiiiiigles with the.se well attested facts, many iu their appropriate places independently of irritabi- 
idle tales respecting the bites of rabid or enraged lity. He states the proximate cause of this disease 
iiniinals, in wliieli the peculiar manuers of the aiii- to be a speeilie gouty state of tlie iiabit; which he 
uial were connmmicated to the luimaii species. Thus, infers from the supposed influence lie has ohs( rved 
he ipu)te.s instaiiees of men barking or attempting fiom specific nanedics, and especially aamitt, in 
to bite in hydrophobia; of sonic mewing like cats, curing it. He detiiies tlie gouty state of the blood 
after having been bitten bythc.se aiiinial.s; and of to consist in “ an improper mixture of its coinpom ut 
others, again, who Hupped their ariii.s, and eiowed parts, which prevents, in different degree', the 
like cocks, after receiving the bite of one of these natural foriiiation of its cxcrenicntitious humours; 
birds. so that these humours, being more or Ic'.' altered, 

A large portion of the work is dedicated to the undergo a spontaneous decomposition, vvliieh causes 
consideration of .Sjnijiatliies, which he distinguishes the lartliy substance to picdoniiiiate in them.'’ 
from what he terms Synergic.'; defining the latter to This earthy substance, or, in other words, gouty 
be the eonnectiou, whether simultaneous or sue- nia'ter, is deposited upou the extremities, and thus 
ccssivi', of the vital forces of different organs, so as occasions tin paro.\y.sni. His practice, on the whole, 
to constitute a timetion or a disca.se. He divides noiwith-standing his adojition of theories now gene- 
.«ympathie.s into three ela.'sts, according as they rally exploded, is tolerably judicious; though he 
occur between organs having no visible relation to shows but little discrimination in the analysis which 
cacti other, those which have similar structures and he gives of the works of practical authors on this dis¬ 
functions, and those which are united by an inter- cose; and he seems to be strangely d( ficient in iii- 
iiicdiate tcxtuie, or by receiving the .same set of formation as to the practice of English physicians, 
vessels pr nerves. His chaptei on Temperaments is In other respects, his knowledge is accurate and co- 
ably drawn up : and he discu.-ses well the coinpara- pious; and the history he gives of several of the ir- 
tive influence of physical and moral causes in modi- regular forms of gout, and also tliat of sciatica, in 
fjing the human tetnperainent, and the changes jiro- which, however, he chiefly follows Cotaniiius, arc 
dueed by age, and the approach of death, lie ex- dc.scrving of i.raise. 

plains the operation of the more usual causes of In the preface to his Nova Dorlrma dr Funclhni- 
vleath ; and enters into a comparison of the inutabi- bus Naturae Humantr, he has given an excellent ar- 
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iiarthn rangetnetkt of-the gener^ pijociplcs of Uie i^ccta to ty by which hie health and rc^otation often sufieired. ^ Bwdow. 

Wuedow *" *” medical treatment of dieeat^s. In J74i4>Bt^low went to Leiptic to study theology. 

'. He treats of this subject more at lai^e in his treatise He gave himself up entirely to the instructions of 

Df Methoda Mednidi, pubiisbed at Montpellier, in the professor, Crusius, ontl the study of philosophy. 

1777, and also in the prefece to' is TraitS des Mala- This, at first, made hint sceptical in theology j u more 

dm Gouiteuset. He coniSders all the different profound examination of the sacred writings, and of 

methods and indications of cure ns capable of being all that relates to tJicm, brought him back to the 

comprehended under three heads, the natural, the ('hristiati faith ; but, in his retirement, ho formed his 

analytic, and the empiric. The natural methods belief oftcr his own ideas, and it was far from ortho- 
have for their object to promote the spontaneous dox. Having returned to iJamburgh, he lived there 
operations of nature tending to restore health, or, us without any employment till 1741), when M. de 
they have been usually termed, the vires medicalrices Quaalcn, privy-counsellor of Holstein, appointed 
natiira:. The analytic methods are tJiosc which pro- him preceptor to his son. Rasedow new began to 
ceed upon a previous analysis of the disease into the apply hiimself to the subject of education. At first, 
several simpler discuses of which it conifists, or into he would not teach )ii$ pupil Latin otherwise than by 
their ultimate component symptoms, which are iso- talking with him in Latin ; and he wro(/;^a dissertation 
lately and successively combated by means respec- on this subject, published .at Kiel in In mitaia 
lively suited to each. 'I'hcsc arc the more indicated, optima honestioris JuveiilMis erudicndie Melhodiis. 

Ill proportion a.s the disease is more complex, and In 17.‘>S, he was chosen profossor of moral philo.suphy 
.idniits of being resolved into a greater number of and belles-Ieitrcs in tlic academy of Soroe, in Den- 
clcmeiit.s. The empiric plan of treatment is directed mark. Here he pubfiStmfi, in 17.^S, his Praclhuil 
to change the whole nature of the disease, by means (^mnUtions, in two volumes (Co¬ 

ol’ wb'cli exp-'fienco lias taught us the efficacy in Vl^^jBfgen and Leip.sic, second edition, in 1777), 
analogous eases. These means arc of three kinds; liniich contained many good observations on educa- 
having either a perturbing, an imitative, or a apecific/tion in general, and on Uiat of girls in particular; 
operation : the lirsi being such os, by producing el’M but be advanced in it opinions by no means cunsist- 
fects of a different kind from those of the discas^ ent with Lutheran orthodoxy; so that the Count 
lend to diiainish or entirely suppress the latter (ef Danneskiold, superintendunt of the academy, took 
ivhe-i the p.'iioxysm of an ague is prevented by Jfie bis place from him, and removed him to the school 
excitcmeiil of a strong sudorific or cathartic opera- of exereisi's at Altona. llascdow still continued to 
tion); the second, sucli as produce effects analogous devote himself to theological sludif's. In ITl)-!, he 
to ilioso which nature lier.self emjiloys for tin* cure publislu'd his Philalethes, or AVte Vonsiderations on 
of till disease ; and the third, tho.se whose salutarj' the Truths of Religion and Renson, teithin the Limits 
operation i.s known in no otlier wav lliaii as the direct of Revelatiotiy two volumes in Svo. The magistrates 
result of experience, of Altona forbade the reading of tlii.s work. He was 

The writings of Ikrtbe/. app<‘ar to have Jiad eon. not allowed any longer poruiission to print his writings 
..ider.'thJe iiiihieiicc in overthrowing many of the at ilamimrgli or Lubeck ; the eommuiiioii was pro- 

crude and prepo.sterou.^ theories uhicli had prevailed hihited to him and all his family; and the common 

ill the schools of medicine ; and, however ho may people were on the point of stoning him. Basedow, 
have been .seduced from the path of genuine ])liilu- iiowever, who w.as convinced of the truth of his opi- 
sojihy liy an excessive disposition to generalize, and nions, dlspla^ud prodigious activity in defending 
an overweening fondnes.s lor abstruse speculation, be them. He wrote his Methodietd Instruction in Heli- 
.still deserves tlie praise of being an original thinker, glow, and the Morulih/ of Reason, Altona, 17b’4: bis 
and of standing pre-eminent among Ids contempo- Theoretical ^ii/stcm a/ sound Reason, I7().5; Ids T.ssn:/ 
ruries for the courage with which he shook off the on Free Dopmn/ism, Berlin, ITfih; his Frtractsftom 

traniniels of authority, in a university where it had the Old and \en' Te.stumnil, and Ids Fssajj in favour 

ruled with de.spotic sway, and where the dogmas of of the Truth of Christianity, in the same year. The 
nutic|.diy were held in peculiar reverence. (w.) last of rliesc works he parlieu]arl\ valued Idinself 
B.X.SKDOW (John BiiasARo), a celebrated upon, because ho there founds the evidence of Christ- 
Gcriiiaii writer, born at Hamburgh, September iaiiity cliielly on it.-, moral purity. In these, and 
II, I72,'5, was tlio .sou of a hair-drc.sser. Ill otlier works, he, however, maintiiined several lielero- 
treatiiient made him abandon his father’s hou.se. dox opinions; a.s the uoii-eternit} of future puidsli- 
A phy.siciitii, in a neighbouring village, took liini ments,—the iiieijuality of the tluTc I'ersons of the 
into his service, and sliortly after persuaded him Trinity,—the iiisuffieieiicy of the atonement for our 
to return home to 4i.s father. Being placed in one sins by the death of Jesus Christ, tic. Coii.stantly 
of the lower classes of the college of St John, the persecuted in his theological career, he would h.ivc 
severity of his masters rendered him harsh and vio- fallen the victim of Ids incautious zeal, if the ('ounl 
lent Idiiiseif. Forced to submit to a slow and ri- de Bernstoff, niiid.«tcr of state, and J. A. Cramer, 
gorous method of study, he contr.actcd a dislike to another officer of tlie court of Copenhagen, had nut 
patieiiee and regularity, which exercised a marked taken him under their protection. He left off giv- 
inlluenec over the whole course of bis life. I’oor ing lessons, without losing hi.s salary; ami, toward.s 
hut intelligent, he often performed their tasks for his the end of 17h'7, he .'ibunuoncd theology to devote 
scliool-ftllows, who could afford to pay for it; and himself with the suiiie ardour to education, of which 
they, in return, invited him to their |ltrtic.s of plea- he conceived the project of a general reform in Ger- 
sure, which contributed to tltosc habits of irregulari- many, He began by publisliing dn Address to the 





Bwilow. Friends Of Humanilt/, and io Persons in Pou!er,on tuidcr his direction. The assistfiQce of the.celebnt* #i»wdow. 
SekooUj on Education, and Us Jnjluence on public «d Caiupe, 8 jounud which they both composed to- 

//rfTit>9Mr>eB sfHodL tk» 0fyt*t nf* nn ttnrlisi* T\' t^ f 


uualifying teachers ; and solicited subscriptions for 
the printing of his liUmentary voork, where his prin- 
ciplcs were to be explained ut length, and accomita- 
nit'd with plates. For this object, he required 5050 
crowns. 'I'lie subscriptions presently mounted up to 
l.'ijOOO crowns : the Fuipres.s of Russia, Catherine II- 
sent a thousand crowms, the King of Denmark nine 
hundret 1770 apj)etiretl at Ahotia the first 

volume of liis Mtitiod Jbr Falhi'is and Moihen o/' 


retied with Cainpe, made complaints against InV 
Prince, quitted and returned to trie care of the insti¬ 
tution ; and exemplifying in his conduct tlio effects 
of coarse manners, »nd bad t«npcr, w-as at length 
drawn into the most scandalolis scenes in his uis- 
pytes with Professor Wolke, his former coadjutor. 
This institution was finally shut up in Hase- 

dow for some time liad given up all thoughts of edu¬ 
cation; he returned to his old theological inquiries. 


Families, and for the Chief', of the People i ami six and residing sometimes at Magdeburgh, sonu tiines 

nionflis afler, (bo flirc;,* first parts of his Fdeniciitfiry at Halle, sometimes at Leipsic, he took part in the 

Tiralhe, in 8vo. with'j4 plates. This work, which famous controversy excited in (Jcrniany by (be 
was praised in all the journals, w:ts translated Fr(ii>meuts of Wolfenbiilcl, an mionymous posihu- 

iiito I'lench by Ilubei; and into Latin by Man- inous work of Reimarus, published by Lcst-ing. 

gelhdoi’f; but ISchlozer,^'n the (icrnuui transla- Doctor Semler having written a pretended rt- 
lion of theiv/Htv/rtiV.v- V- M. do futatiou of the Feagmeid,',, Basedow, without dif- 
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in despair, offered to return ilie price of his book to /.. railed upon Semler to declare himself openly, oflbr- 
thosc who w ere not .salisticd with it. Only one man, \.»g to indemnify him witli liLs fonuiie, if this public 
a Swiss, demanded his suhscriplion. Encouraged by U'claration .should prove prejudicial to him. Sein- 
the success of the Treatise, our author continmd to It!^. made no rei>ly, and Basetlow wrote on. He 
write other works on the siune subject, ami on pulilisheil his work entitled, Jesus Chri.sl, the 
the same principles ; mnong others, his Treatise on Christiun fl'orld, and the small XumOer of the Elect, 
Arithmetic, i'i'Jti, nwA Elements of pure Malhemiatics, in 1784; and the year following, returning to the 
177!i. His Agathocrator, or the Education of Teaeli~ study, which had divided his time and his powers w ith 
ers to come, 1771. procured him a medal from the theology, he gave the public liis A'«e Method of 
Emperor Jo.s<'ph if.; and the visits which lie made Learning to Head, which he employed with success 
to Biunswick, to Leipsic, Dessau, Berlin, and Halle, in two schools of little girls at Magdeburgh ; and in 
to inquire into the slate of public instruction, having this occupation he pas.sed four hours every day for 
enabled him to enlarge ami correct Ids idea.s, and some time previous to his death, wldeli took place 
convineeil him that his Elementnry leork contained in this city, July 2.7, 17;8). He died with Christian 
many erroneous ami hasty assertions, he published a firmness and resignation, and de.sired tiiat his body 
new ami improved edition of this work in 1774. might be opened, wishing (to use Ids own words) to 
The same year, ho juihlislicd his Legacy for (ton- he still useful to Ids fellow-citizens after his death. 
.uicitees, or Manual f natural and xveated Heligion ; In 171)7. a monument of marble was erected on the 
a work which he conipo-ed in older to make known spot where he wa.s biirit'il. 

the real state of Ids religiou.s opinions, and to clear To maimers unpolished ami abrupt, lie join- 
himself from the imputation of wi.sidng to found a ed gross habits; he was fond of wine, of which 
new sect. In hi.s trm els, lie had been well received he drank to exccs .; in short, with a character 
by the Prince of Anhalt-Dcssau, who promised him in itself uimmiable, he secMiied, by hi- ciPinUict, 
his protection. From that time, he hud resolved to .•'Oinetinies to take pains to reiidei his .services 
establish an institute for education at Dessau, and to of no use, and his virtues of no accoiiiit, No- 
apply his prineiph-.s him.self in forming ili>cip!es who thing can give a better idea of linn than what tu: 
might spread them over all Dcrnmny. Little culcii- says of him^elf: “The sugaciou- reailer will di.s- 
latcd, by nature or lialnt, to succeed in an employ- cover by my writings, that 1 have been especiallv 
ment which requires the greatest regularity, patience, failed to serve the cause of truth and hmuanity. iii 
and ntteiilion, he, however, engaged in this new pro- following a path hitherto unknown. Tly opinions 
jectwith all hi.'- aceustoined ardour. The name of have succeeded one another, as has been seen. 1 
Philanthropinon appeared to him the most expres- have been at different times Lulherun, seeptic, iii- 
siVO of his views; and he published at Lcipsic in 1774 fnlel, a friend to natural religion, a '.•onvert to 
u pamphlet, entitled, 7'he Philanthroptnon founded Christianity, a Christian with paradoxical si'iitiments, 
nt containing the details of his plan. He and more and more heterodox. In me has been seen 

imiiiediatciy set about carrying it into execution; a thinker tormented within by his own reflections, 
but he had few scholars, and the success by no and a writer tormented from without, Incause he 
means answered his hopes. Thu institution, badly lias been at one time hated, at another misunder- 
niaiuiged, became the theatre of the quai rels he- .stood. Bold'tmd enterprising in my actions, I have 
•'vetn Basedow and the masters who taught in it always seen, with a faultering heart, tiic dangers 







ytMB dw. ^ which tlireatened met wd ^om whicb- Providence {»(ni. tiiia subje^ very i^^arly the tame JSas«lanr 
bes raved me ii> pert., 1 have made Idtte account of ' aa thonO Locke and jiloKraeau; and Inc seems to a^J^, 
domestic happiness, of friendship, or society. I have have done iittie else than to tove given currency hi 

suffered the penalty. Occupradincurhigothers,IImvc Genmny to the same reasonings i^ich those philo- ^ 

neglected the health of tny mind. Esteem is gophers lutd tau^t before him in England and 
due to the sincerity of my i^niuns, rather than to Prauee. He insirted on the disuse of tiie preposte- 

my conduct. 1 desired ardently to make it perfect, rous and unhealthy dresses used by children and 

but this would have required more perseverance and Uieir parents, such as stays, swaddling.clotlies, tight 
more attention than the meditation of abstract truths; bandages round the neck, tlie knees, &c. He re> 
accordingly, 1 have oilencr been dissutisiied with my- commended exercise and hardy sports as necessary 
self than with others,’ with whom, however,' for the to the health and activity of the body. He propos- 
same reason, I have been rarely satisfied. Afy heart cd to exercise the judgment by teaching a knoK-- 
has had little enjoyment of the consolations of reii- ledge of things, and not merely to load the memory 
gion, because every occasion led me into difficult re- with words. He preferred the practical sciences to 
scorches, and thus weakened the force of sentiment, the speculative, the living to the dead languages, 

1 regard myself as a man and a Christian, such os modern to sneieut history, tilings fVliicjj are more 
there arc but few in the world, and such ns it is not near to those whicli arc more^>niote. fn ffne, most 
desirable that there should be many.” This frank- of his principles were in therdscives sound and good, 
ness, without affectation and without pride, induces and have in fact exerted ttilir influence on the ec¬ 
us to honour the character of a man who has ren- tual progress of civilization jHlmy were only errone- 
dcred some services to his country and liis age. ous Irom the excess td^tlch he sometimes appears 
His work On the Eduailivn of Princes destined to to liay<^^'^i.5ill IKeBin |(»rtly from the natuim vehe- 
ihe Throne has been translated into French by Hour- of iiis mind, partly from the natural tendency 

Juing. A list of liis writings may be seen in Meusel's /c> paradox on the side of new opinions. Paradox,. 

Lexicon of German Writers, from 17,50 to 1800,,.f by exciting attention, and enlisting the passions, is 
and u farther account of his life in Schlichtegroll’s^l perhaps necessary to contend against prejudice; 
Nccrofojri^ for 1790. GocUic tells an anecdote cj common sense and reason are lost sight of by both 
going a journey in company with him and Lnvatc’4 parties during the combat; but in the end tliey pre- 
who fi li into a violent dispute, about the Triiiky. vail, if they have fair play allowed them. Thus, in 
llascdow consoled himself with the hope of get dug the present instance, it is now generally admitted, 
some liecr and a pipe of tobacco at an inn which he that souieihing besides the classics is necessary to a 
saw before them on the I'oad. When they came to liberal i diication; nor is it thought requisite to ar- 
k, Cioothe made the coachman drive on to the great rive at tiiis conclusion through the antithesis to the 
chagrin of ihisedoa', to whom he excused himself by vulgar opinion of his day set up by Basedow, viz. that 
saying, that the sign of the inn was tieo tritiH/r/es, tlie classic.', are of no use at all ui a rational system 
and as he hud such an aver.-<ioa to one triangle (the of education. (z.) 

Hchulastic emblem of the Trinity), he was afraid the BASK ET-.MAKIN’G. The earlier arts among 
sight of tivo might ovi'i'conie him. This conceit, ac- mankind, in an uncivilized condition, arc restricted 
cording to Goethe, pacilied our anti-trinitarian di- to operations on materials which undergo slight and 
vine. imperceptible changes; and implements arc fkbri- 

Basedoa’, in his general writings, endeavoured caled from substances almost in their natural state, 
to apply philosophy to practical purposes, .-md to The process of interweaving twigs, rectls, or leaves, 
give a more popular air to his reasonings tliaii hud is seen among the rudest nations of the world, and 
been usual with hi» countrymen before hi.'^ tiiuc. there is known even an inferior specimen of art 
He held truth to be oflittle value without practice, among the iiativesofVanlMemau's Land, consisting of 
and, imlee<l, lie held its c*ssencc to depend chieriy on a bunch of rushes tied together at either end, which, 
its utility. Ho considered external or speculutive spread out in the middle, f(#nis u basket. But tlie 
truth to Ik a very vague and doubtful tfting; and sudden alteruliou of shape obviously rcuder-s this con- 
lliat it ts piincipally the consequences of things to the siniction less cuiivenieiit; whcitec the same .ind other 
mind itself, tiuit is, n moral ncce.ssity, w hich det<’r- tribes make a basket of leave.s interwoven, and that so 
mines it to hciit've strongly and consistently on any skilfully c.\ccutcd, tiint it retains eitlicr milk or water, 
point, so that tlnit is true to each individual which A bundle of rushes spread out may be compared to 
makes the most lasting impression on his mind, and the warp of a web, ami the application of other.s 
which he feels to be neci'ssat'pt to his happiness, .across it lo the woof, also an early discovery, for 
Thus he regarded p*ucticul goon as the test of spe- basket-making is literally a web of the coarse.st ina- 
cuiativc truth. kFe gave great weight to the priu- teria].s. By expt'rience tliese materials arc retined 
ciple of analogy, ami founded the doctrine of ii and ornamented, and in the most improved .stiigis 
Providcnc^on this |irineipJe. He considered mini- of niunufaoturc, neat and useful implements and 
moil sense as one ingredient in philosophical rea- utensils are produced. Scarcely any tuition has been 
.soning, and njccled all systems which .ippeur- entirely ignorant of the art; ami our ancestors in this 
ed to him to exclude it; such us ideulism, the doc- island made baskets which, we learn, were carried 
trine of monads, and a pre-ostabiished harmony, to Rome either for use or omaincnt. 

His favourite adage in his system of education, was Baiket-nuiking, however, has by no means been Varioas «p- 
lofollou' Nnture. He wished the mind to be led to conlined to the fabrication of those siinph' and use- phc.aiioii* a 
knowledge, virtue, uiid n ligion, b}’ gentle me.aiis, in- fui utensils from which its name is dcrivecL Of old, 
stead of those of coiistruint and terror. Indeed, his the shields of soldiers were fashioned of wicker- 
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i 5 o basket-making; 

Baskot" work, olthcr plain or covered with bides, and the of the number. The natives of some paHs of South BaAet* 
nwkii^ jjj-g jjjjjj among modern savages. America moke baskets simply of rushes, so cicely “■**”*• 

In Britain, the wieker boats of the natives, co* interwoven as to hold water, and thousands of them 

vered with the skins of animals, attracted the no. arc animaJly sold in the Spanisli provinces. The 
tice of the Ilonmns; and Herodotus mentions Caffres and Hottentots are alike skilful with the 
boats of this kind on the Tigris .iiul Euphrates, roots of plants. Thus it does not belong to ISuro- 
But there was this diBcrcnce. Hint tin* former peans to rival an iincivilizerl tribe in the exorcise of 
seem to have been of the ordinary figure of a a simple art. Hut of all materials, osiers or willows 
boat, win reas the latter were round and covered are in most general use. 

with bitumen. Boa*8 of this shape, about seven Osiers, employed for basket-making, .arc cither 
feet in diameter, arc used at the present day on taken entire, cut from the rdtft, split asunder, or T 

these rivers; and boats of analogous construe- stripped of their bark, according to the work to be 

tion are tniploycd in crossing the rivers of India, produced ; but in the latter case, they are previously 
which have not a rapid current. At Hurrial, a soaked in water. The stripping is perlonued by 
town on, tlie western side of Ilindostan, the river drawing the willows through an iron-edged iinple- 
Toomhiufta is'no< fordable from ,lune to October; inent called brakes, which removes the bark, and the 
during ninth intervdt round basket.boiits are used willows are then cleaned, so far as necessary, by the 
to transport people, go? ds, and ctittle, to the opposite manual operation of a sharp knife. Next they are 
sides. They are of a(*l sizi's, from three to fifteen exposed to the stin and air, and afterwards placed 
feet in diameter, but I'iiidlow, not being above three in a dry situation. But it is not less necessary to 
feet in depth ; and some carry thirty men. They preserve willows with tlieir bark in the same manner, 
arc of very simple construc}Yofi:''A‘‘nll!? bsautf pieces^ for nothing can bo more injurious than the humidity 
of split bamboo, twenty for example, are fiwf ' inherent in the plant; and previous to use. they must 
the ground, crossing c.aeh other mar the centre, affc be soaked some day.s in water also, 'i'lu' baikt'd or 
there fastened with tliongs; the ends of the bamJL white osier is then divided into bundles or faggots 
boos are then elevated by several persons, and fixedf‘'according to size; the larger being reserved to form 
asunder at due distam-e by means of stakes, in which Vhe strong work in the skeleton of tlie iiasket, and 
position tliey arc bound by other long slips of bamboo. \f*ie smaller for weaving the bottom and sides. Slioold 
The latter are introduced alternately over and under tK • latter bo applied to ordinary work, they are taken 
the pieces first crossed, and tied at the intersections whole, but for implements of sliglit and finer texture, 
to preserve the shape, 'i'his being completed, begin- each osier is divided into .splits and skaiiis ; witich 
ningfroin the bottom to tlie centre, the parts above the names denote the ditterent degrees of size to which 
intended height or depth of the basket-boat are cut they' are reiluceil. Splits are osiers cleft into four 
oil', and it is liberated from the stakes reversed, ami parts, liy means of a jiartieidar implement employed 
covired with lialf-<lresscd hides sewed togellier with for that purpose, cousisting'of two edge tools placed 
thong.s. Nothing can be more expeditious or more at right angles, whereby the rod is longitudinally 
simple than the fabrication and materials of these divided down the pith. These are next drawii 
vessels, if tlicy merit tliut name. One may be made througli an implement resembling the cuminou 
by six men in as many hours. Only two substances, spoke-shave, keeping the grain of tlie split next 
almost always accessible, are used,—Ifides and bam- the wood or stock of tiie shave, while tlte pith is pre¬ 
boo. They are navigated citlier by paddles where sented to the edge of the iron, which is set in an 
the water is deep, or iwc pushed over a shallow oblique direction to the wood; And in order to 
bottom with long poles; ;iiul tlie pa.sseugers with- bring thcsplit into a sliape still more regular, it is 
in are safely tramsportetl, being kept dry by planks jiassed through anotlier implement called an upright, 
and pieces of wood at the bottom. The ba.sket- consisting of a flat piece of steel, e-ach end of 
boats on the river Kristna, in the same country, are which is fashioned into a cutting edge, like that of an 
about twelve feet in itiameter, .and four feet deep, ordinary chisel. The flat is bent round, so that 
Wliole armies are thus enabled to continue their tlie two edges npproaeh each otlier at a greatei or 
iiuirch. and even lieavy artillery has been in the same less interval by means of regulating screws, and the 
manner conveyed across rivers. Sometimes the whole is fixed in a handle. By passing the splits 
boats arc towed by bullocks fastened to them, and between the two edges, they arc reduced to skaius, 
goaded on in ilie proper direction. We may al- the thickness of which is determined by tlie interval 
so observe, that in dittbrent parts of the world, between the edges of the tool. All the implements 
whole houses, cottages, fences, and gates, are form- required by a biu,ket-maker arc few and .simple; they 
cd of basket or wicker-work. On the Continent, a consist, besides the "preceding, ol^knives bodkins and 
two horse curiiage, called a Holstein waggon, of drills for boring, leads for keepiti'^the work steady 
very considerable size, and fit to carry several per- while in process, and where it is ofvSinall dimen- 
sons, is composed solely of basket-work; the same sions, a h('avy piece of iron, called a beau>r, whicli is 
is done in Britain witli regard to the bodies of employed to beat the bosket close ns it is augment- 
gigs; and an appendage of tin- stage-coaches is litc- cd. Thus a basket-maker has this great atlvanlage 
rally designed l/ie bnsket ; besides a vast variety of over many other artificers, that he can r stablish liim- 
works on a smaller scale. self in his profession at the most inconsiderable ex- 

MaieruU In respect to the materials employed, l>esi<les those pence either for tools or materials. 

empio^cil. ..peeified as belonging to the ruder nations, there are An ordinary basket is made by preparing the re- Metliod o’ 
many which are equally the product of nature and quisitc number of osiers, and preserving their length HavU t. ' 
art. Twigs, branches, straw, .-uitl whalebone, ore all considerably greater than that of the linished work, 



Basket. They are ranged in patrs^oA the floor pallet to' Edhibtiigb, ,* 
each other, at small intemia,,«i the direction of the of the same Ji 
longer duuneter of Uie ba^i^ { and this may be caiU Tl»e best i 
cd tlic woof, for» as we have said, b*$ket work, is lite* princit^Iy in 

rally a web. These parallel r^da are thm crossed at and ffolhtnd; 

right angles by two of tlie largest osiers, wJtli the die inhabitan 

thick cuds towards the workman, who places his foot 8 supply at h 
upon them; and weaving each alternately over and perfectly und 

under the parallel pieces first kid down, they are scarcely recei 

by that means conflned in their places. The whole a suit^le ei 
now forms what is technically called the slut or slate, whose notice 
which is the foundation of .the basket. Next, the ment of arte < 

long end of one of the two rwls is taken, and wove fered preraiui 

under and over the pairs of short ends all round the the greatest <] 

bottom, until the'whole be wove in. The same is on an acre. 






Edihbtiigb, .a niunber of ll^md fiii4 employnetft Basket, 
of the same kind, in the asyhinf. established there. . 

Tl»e best materials for, basket.nuiking liave been 
princii^iy imported into Great, Britain from France 
and ffollandf but the duration of die war induced li,,,! of Osi.' 
die inhabitants of this country to endeavour to obtain ers. 
a supply at home. Culiivadon df the osier was im> 
perfeedy understood in England, and in Scotland it 
scarcely received any attention whatever; whence, as 
a suit^le encouragement, that patriotic Society, 
whose notice is specially Erected to the improve* 
ment of arte and manufactures, some years ago, of> 
fered premiums to those cultivators who should raise 
the greatest quantity, not being less than 60OO plants 


done witli the other rod; and then additional long It became an object with such^^l^tivatdrs to as. 
osiers are also wove in, until the bottom be. of certain, not only the quantity ^liat could be obtain* 
.suHieient size, and die woof be occupied by them, cd, but the quality of die produce, which was of 
Thus the bottom, or foundation on which the super- the greater consequence, atj many plants, passing 
structure is to be raised, is finished; and this latter, under the general name of ojiQn, and even possess* 
part is acconiplished by slmrpcning the large ends of cing their external charactm^ are ill adapted for the 
a.s many long and stout osiers as may be necessary to / work intend^-sr”"?**^—etfnsiderable light has been 
form the ribs or skeleton. These are forced or *-Jlu;o^a‘'bn die subject by Mr Philqqw of Ely, who 
pliiitcil between the rods of the bottom, from the jvhs early rewarded by a premium on account of die 
edge towards the centre, and are turned up in the futility of his observations. He remarks that the osier 
direcii»)n of (lie sides; then other rods are wove iu“. ^ is a species of salix, of which there arc many varic- 
iiiul out between each of them, until the basket i".* ’ ties; and these may be comprehended under two 
raised to the intended height, or, more correcthT classes; the first containitig nine or ten species, 
.•.peaking, the depth it is to receive. The edge.r* None, however, excepting one, the grey or brindled 
briiii is finished by turning down the pcrpendicelar osier, is of use. This, in common with the others, 
cuds of the ribs, now protruding and standing up has a light coloured leaf, but is distinguished by the 
over each other, whereb)- the whole arc firmly and bark being streaJeed with red or blood colour; and 
compactly united. A handle is adapted to the work it is of lute introduction into Britain on the Isle of 
by forcing two or three osiers hbarpened at the end, Ely, where the observer’s experiments seem to have 
aiid cut to the requisite length, down the weaving of been chiefly made. It grows vigorously, is very 
the side.'*, clo.se together ; and tiiey are pinned fast, hardy and tough, and bleaclie.s well. All the others 

.•dtoul two inches from the brim, in order tliat the of the same class prefer a wet soil, where they grow 

h.mdio, wlien comjilelcd, may be rotained in its jiro- quickly and large, and will flourish even in the most 

per position. The osiers are then either bound barren kind of peat; but they arc coarse and spongy, 

or piuitud, in such fashion as pleases the taste of file have u thick pith, and are perishable. Nevertheless, 

artist. they are sometimes used for coarser workmanship, 

This is the most simple kind of basket; from which and arc profitable to those who live in the vicinity of 

o!lur.s differ only in finer materials, and nicer exe- places where there is a great demand for osiers, and 

cutiou ; but in these there is considerable scope for cheap conveyance. During the interruption of con- 

taste and fancy, and implements arc producetl of ex- tinentul intercourse, they were much resorted to 

ycnie neatness and ingenuity in construction. Some by b.isket-niakcrs; but their inferiority has brought 

arc formed of twigs or straw entire; others of sec- the English baskets into disrepute m foreign markets, 

tioirs, split of various t,hickncs.s, coloured, plaited, or The second class, according to Mr Pliilipps, contains 

plain ; and baskets of endless variety in size, figure, four or five difleront spctic.s. One of tiiesc, the 

and texture, are fabricated according to the artist‘s in- AVelsh willow, is very tough and durable, but not of 

clination. The skains are frcquentlysmoked and dyed, u favourable colour; there arc two varieties, red and 

either of dull or brilliant cohturs, and, by intermixing white; the former of which is prefbned,' and forms 

thorn judiciously, a very gtioU effect is produced. part of every plantation, from its particular utility in 
X-iiliiy of From the simplicity of this manufacture, a great tying up the bundles of willows, after they have been 
till. M.iriti. niany individuals, iiulependent of professed basket- barked or whitened. Their bitternt-ss is such as to be 
il'ic'Bfiijd. are occujjitW in it; and, fortunately, it affords a protection from the depredations of cattle. Hc- 

employmentyo tile blind in the several asylums sides these, there are the west country Sjmnianl, 
establisliedVor their reception. Not that persons the new willow, tlic French, and red Kent willow. 
suflcring-jjlKvatton of sight are incapable of more in- The first has been superseded b 3 'othcrsof.siiperiorqiia. 

genisMte and delicate mechanical exercises; but tiie lity, but experience proves that an acre will carry liOOO 
,^facility of teaching and acquiring tlie principles of plants more of them, with greater advantage, than of 
hasket-making being alike obvious, is one of the some in higher repute. But the best of all is csteem- 
strongest recommendations in its favour. At Liver- cd the Frencli willow; cs|'>eciully a.s being most adapt- 
po#l, where there is an cusylui.i of this description, ed for smaller and finer work m baskets, fans, hats, 
the (irt is practised with success; and in the city of and other light articles. It is rather of slow growth, 
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but extremely taper, pliant, close grained, tough, and 
durable, (iireat qicuttities of it are always imported 
' from the eontincTTf, its culture being more neglected 
lure than that of others; however, Tt roust be distm- 
gulslied from .■» species resembling it, which is cha¬ 
racterized by the leaves snapping in a manner as 
brittle as glass, when drawn through the fingers. 
Plantations of the French willow have been strongly 
recommended, as forming a useful commodity, .and 
being always in demand. Having attained the re- 
(jiiisite maturity, all willows are cut over and made up 
into bmtehes in iron hoops, an cll or +0 inches in 
diameter, for the manufacturers, and are sold, cither 
in this waj or in loads; the price being subject to 
fluctiiatioi), act;ording to scarcity or abundsutce. 

In regaid to il'c-cultivation of osiers, very differ¬ 
ent opinions prevail; hfiginating, it is probabh*, from 
too limited experiments combined with the diversity 
of soil and climate. Mr Philipps, whose opinions 
are entitled to attqpt^n, conceives, that autumn 
and not spring is the mosirp¥<>per season for plant¬ 
ing willows; the stagnatio^O(>‘i.de"Jtr^jc'S. con¬ 
siders the true criU rimi whereby to regulate tTiWi..r^ey 
riod, but not on aeco<:m of tlie set so mueh as'W 
account of the trunk ; for if the shoot be severed wlieii 
the sap is in circulation, the parent plant bleeds 
to de.'.th. ’fhe osiers which he planted in the first 
week of October, he found to have struck roots about 
t'hristnias, though there was no external sign of ve¬ 
getation. Ja prosecuting this subject, Mr Philipps 
observes, that lie made a plantation in autumn, and 
filled up part of the ground which was vacant in the 
following month of March with additional sets. The 
latter were the furfltcr advanced in May, but in June 
the autumn plants had the advantage, and continued 
growing well, while many of the others died. In 
Mimmcr, he remarks, '* when tlic fibres have been 
formed before the winter, or when a tendency to form 
them has been observed by the swelling of llic bark, 
and particnlarly at the eye, the plant is enabled to 
charge itself with a siiHicient portion of the juices to 
answer the demand of spring.” Therefore, he con¬ 
cludes, that the proper rule is to plant as early in au¬ 
tumn as the shoots may be cut, without injuring the 
parent stock. The cultivator lays out flut ground 
in beds or burrows 18 feet broad, digging ditches 
nine feet wide on each side. The upper surface of 
the ditches, to the depth of I t inches, is tlirowm on 
the beds, and tli<- remainder of what is excavated 
from tliein is used for turf or fuel. The beds, now 
consisting of about two feet and a Iialf thick of solid 
e;irth above the siu face of the substratum of peat, are 
planted in the Ibllowing autumn, and produce good 
crops. 

Experiment-s have been made by various cultiva¬ 
tors respecting the suitublene.ss of different soils, and 
after having borne dill’crent kinds of grain. Mr 
Sheriff has related a profitable mode of culture prac¬ 
tised by him in Scutluud ; and also makes some judi¬ 
cious observations on the subject in general. He re¬ 
marks, that thefinc.st and mo.st valuable twigs can be 
procured only from hind cured of chilliug, weeping 
-priiigs ; and if the soil is not of coitsidtrahle thick- 
■los, it must be rendcrcti so by manure. Moderate 
moisture is favourable to the production of fine twigs, 


but water constantly stagnant Is rulnons. He pro 
poses to nudes the cuts' or shoots from 15 to 
17 inches long, and to allow four or five inches 
to remain above ground, to be cut over by tlie sur¬ 
face of the soil, when die beads of the stocks shall, 
ill a ^'ries of years, have become too bushy. By 
this operation, the vigour of the plant is renew¬ 
ed in the most decided manner. Mr Sheriff for¬ 
gets, however, that, in the time he mentions, a 
mudi greater protrusion from the earth will have 
taken ^ace by the simple ve^tation of tlie plant 
than necessary to leave room for cutting off the head. 
It is necessary, in his opinion, to trim and dress the 
stocks from deci^^ed wood, and to retain only as 
many buds on each as the plant may be expected to 
bring to perfection in length and strength of shoot. 
Thus the superabundant stumps of old wood are cut 
down, the weakest shoots extirpated in Novonibcr 
and December, or March and April, and seldom 
more than two buds should be left on those selected 
to stand and produce the next sunwner's growth. 
He considers the leading errors of those who have 
attempted the cultivation of osiers to consist in 

nploying improper soil, peat earth, perhaps, or 
)oor brtg.s ; and al.^o in defective prejiaration of 
1110 .soil, though suitable in other respects. Failure 
tiiay, besiiles, arise from planting bad or useltss si>c- 
Mes of osiers; putting too few cuts in tlie ground ; 
n> glecting their subsequent culture, particularly dur¬ 
ing the first spring and summer after plantation ; al¬ 
lowing the shoots to be cut over after Christmas, and 
before the middle of March, which may admit of the 
.stocks being much weakened by bard frosts succeed¬ 
ing heavy rains, immediately after the twigs have 
been cut, and before the wounds from the knife 
have healed. By pursuing a system analogous to 
what is here exposed, he calculates the profits of 
all acre of osiers at about L. 18, lOs.; and he men¬ 
tions tliat he contracted to receive a .sum between 
L. and L. 250, for the produce of twelve statute 
acres and a half. It docs not appear, however, that 
this was an annual crop, and it is rather to be infer¬ 
red that willows of several years growth formed part 
of it. Mr Sheriff’s experiments and observations 
were rewarded with the gold medal of the Society 
for the Encouragement of .^rts and Manufacturer 
Another c\iItivat,or, Mr Wade, calculated his profit 
on fourteen acres, whieb were planted with 12,000 
sets each, at intervals of 26 inches by 10, as amount¬ 
ing to L. 10 jirr acre. 

Among fhe experiments on the quality of soil may 
be instanced a plantation made in spring, of large 
cutting.s, 18 inche.s long, thrust so far into the earth 
as to leave four or five inches protruding. Part of 
the ground had been in wheat iffter summer fallow, 
and part, whieb w’:i$ also planted,'tl'nd been sown tfvith 
grass seeds. The plants mode a more vigorous shoot 
in spring than at any subsequent period^ and but few 
failed of the whole, 'lliose which ^ucCuidcd the 
wheat produced the best osiers, and those- •’^VdcU 
were planted among the grass seeds the worst. Both 
stood on a strong clay soil. From the difference seen 
here, it bos been concluded, that, as the cleanest 
ground produced tho best crop, summer failowltig 
would be advantageous. Anotlier example is gfvcN, 
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]}/i>kct- ■ vnfire;(».i^^jplintC|iiiiii'jiK|^gr»Hba^^whidi ' jro 0 V,rar a ipraotation. . to wbidi tlia 

soil was ctoiy^ pr^acj^. in d»“e ' plait^aJCe ta.bte^apjtla^ ^eotiskierad, a.n4 ibe' 

first year. appij^r^y, a ip.fiWiifc- ■ circt«iisteo^ .of Omir grjiMj^isp^^ 

fGrence,;>o4:s<^ ^'-me JO fact Iqog. - .become'Wtaow anfi adap^^ l^ ^ain. There Is. 

. TIicy were planted ll»ti%.en4>of Mer<i^,var. 'Ijttte doubt* that,, mtb due add consideratioit, 

ranged in rows, bWwfdn ^bicli'was sown a crop of.! this plant jody ra^vc.gr^t'ionidioratioti by cnl« 
beans. - Ppth.jthe ii^ervol separating. tWplarit* .and, tWe, ., .' * ■ ■ ' ' , 

,thej.t aga.i^e iatbitra^, as is also.tlic ext^t of the. ' . AU pioriiatiotiisIu9st be well.fenpt'd against cattle, 
plantation, add wo. mdst likewise add the quality of .as ; 'thd w^loyr, both shoot and leaf, is a favourite 
tbeso^ fordxperihiente have not been made on a-s>nf^ Ifind of food’l.anid as sdtiie particular caterpillars io- 
ficient scale to determine toe fact. ITie most super- fest tbd plant at' certain.siSasons. of tile year, strip- 
ficial observer cannot fail to have remarked the corape- < ping it toudly bare and' ibjttding its vegetj^ibn, care 
rative sleadernesS of all plants crowded together, and . should be taken to renibve them as efiectnufy as pbs- 
tho superior strength of those apart from each oUier. eible. ,. ' (s.) 

The sets of osiers, ibr several reasons, should be insert;,. BATHING. In addition to, the histerickk 
cd in regular rows: their age does not appear in»- .Anomicnl, and physicid details rjJt^cl^ing the practice 
pgrtant, and no where is a more vigorous crop of Bathing, which have been ihserted in-'the body of 
produced than from the root of tlic oldest tree de- the Jinet^cloptedia, wo find many investigatioaa in 
prived of its trunk. In general, .previous prepara- the works of some of the la^st authors, relating to 
tion of the. ground is profitable i and plantations its medical and physiological ^ects^ which require 
may thence be formed, which arc to be atmuaily cut / to be attentivf’».<«iKlStfI^cd, ' 

, over for baskets and such light utensils; but tlie^ A> ifci'ifodical arrangement of these, effects, re¬ 
shoot is allowed to grow two, or even four years,,if 'fr./wl to the respective' divisions of therapeutic 
strong rods arc required for lai'ger and coarser work- /agencies, would be of grCot nsu in enabling ns to 
manship. The rapidity and certainty wdth whicKy attain a distinct idea of their' nature; but such an 
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tills plant vegetates, preserves it in a manner und 
ab.solutc control, and adapts it particularly for -X 
variety of mechanical purpo 8 c.«. Many cuftivatr 1 % 
roconithend deep insertion of the shoot into ^ 1 ,he 
ground; hut here there is 9 limitation; for if too 
deeply inserted, the vegetation will be less vigorous. 
At the same time, the powerful tendency to vegeta¬ 
tion in a willow is rather an exception to ordinary 


arrangement is, in fact, a matter of extreme diffi¬ 
culty, for two reasons; ./Jest,. Because the tempera¬ 
ture, the continuance, and the impregnation pf the 
bath, ate capable of being so varied, as materially to 
vary the nature of tlie remedy, without any distinct 
limit between its different forms; and, secnrifl/i/. Be¬ 
cause the cliisses of medical agents, to wfiicfi several 
of these effects belong, arc by no means dislmctly 


rules, and although the hnver part he injured, roots defined; to say nothing of the additional complexity 

may spring nearer tlic surface. But it i.s not to be - ' -... ;-j. 

overlooked, that if a tree be transplanted into too 
deep a pit, the root, instead of striking out new 
fibres, remains inactive, and the tree withers and 
decays; or if seeds be deposited too deep in the 
earth, no vqjelatian will ensue; whereas, even those 
on the surface wilt put forth a radicle, and establish 
themselves there. In the former case, tliey either 
lose the gerininativc faculty, or are destroyed ; but, 
if a tree be transplanted into .a sliailow pit; the root 
will spread, and the whole exhibit luxuriant vegeta- 
■’ tion. llieso are facts which demand greater atten¬ 
tion than they usually receive, and the depth at 
which the shoots, of osiers are inserted should be 
carefully observed. Nevertheless, we must rep wit, 
that it does appear deep insertion is not equally 
noxious to them as to other plants. 

It is commonly understood, that willows flourish 
no where but will) abundance of water. Ihidoubtcd- 
ly, adequate humidity is very essenUai; but tliis ge- 
. nerui position is^itc erronegus, as. cxjteriinent and 


arising from the divi.sioii of the effects into immedi¬ 
ate and remote, which is often extremely important. 
T'lie remote effoct-i, fiowever, being of a more gene¬ 
ral nature, and relating chiefly to the improvement 
or deterioration .of the actions of the whole system, 
it is only the ihiracdiate eft'ects that require to be 
.-leenrately analyzed and dist'roguished ; and these 
we must endeavour to reduce ty some methodical 
cla-ssific.stioii of therapeutic pow'crs. 

Baths, us depending on water, have been iia- 
furaliy reforred Ife the class of J/lutwl remedies, in 
which water is comprehended; and they have some¬ 
times oven been recomintnded os nnirients ; they 
may also act as excitants of cutaneous sensation ; as 
htiniulauts, or rather ctdefucirnis, increasing the ve¬ 
locity of (be circulation of the blood ; as s>id<iii/ks; 
as diuretics ; as “ sorbcutia" oxsorbej'acicnls ; as re¬ 


frigerants or astrinficjUs j as ionics s and as rWar- 
dtfji/i of the jmlse, u capacity in tt'hi;|:h some would 
call them relaxaiits; while they seem in many ense.s 

. . ._ to be useful as anlispasmodits, or to relieve certain 

observation dalfy testify.. WlBovregrowing in water ' nervous affections, by something like a nnrcalic or 
have olmosfnnvariably a wckly aspggt, few strong or sedative power. We might also refer the roechaiii- 
health^^^^ons spring liidm Uiem;,and their vegeta- cal effect of ablution, in removing the natural .■!i’(;re- 
tiojiJs"ever so vigorous-as when toey are at some '. jions of the skin, to the dietetic conducive to 
listance from it. Every 'plant has a predilection for the urcservation of health; but this process, though 
particular place, where the coi^itionrof its aliment ' higbly necessary for our comfort, is perhaps lc.ss exp¬ 
and vegetation concur, /lire wilfow requires a con- timly important to health, than has often been iiha- 
fliderahlc degree of humidity, though it will also be gingd; and, m some particular c.'iscs, the practice of 
seen vigorous on drier soils; but the vicinity of toe very frequent removal of the unctuous and vcdatiic 
water is an essential quality in selecting a suitable secretions of tlie skin has even appeared to be iujuri- 
vox,. II, PART I. .17 







BaUiins# ouii, und vccaaioD indolent tuqAeMirs of the abaor* 
bent gkD^ belonging to the parts concerned. 

If we admit that baths are ever, strictly spil¬ 
ing, ^her dilwnt or nuirientf we must suppose 
the cutaneous absorbents to ho tbe channels of 
these actions; und the majority^f authors, both 
tlncient and modern, have certai^^ considered the 
skin as imbibing, with ^eat facility, not only wa* 
ter, but also any kind of substance capable of, being 
dissuh'ed in it; nor is there any doubt that, under 
some circumstances, the cutaneous ^disorbents have 
been found to possess such a power in a certain 
degree; but Mr Seguin and Dr Currie have shown 
that, in coniniun cases, very little or no effect is to 
he expected from this absorption ;* that the strongest 
medical agents. whriV dissolved in tiie water of a bath, 
exhibited no operation'-on th^' system while tbe slda 
was entire; anu that no perceptible advantage was ob¬ 
tained from a continued ic^mersionin a bath of nutritive 
fluids, notwithstunding^he extreme exhaustion of the 
system, in a case of completely q^strnrted deglutition; 
and they suppose that where weight ho^ been ftain- 
cd during immersion in n bath, the absur|)tion^:4 
casioning its increase lias been principaliy per¬ 
formed by the lungs, retaining the moisture, which 
they receive iu abundance witii tine air inhaled. 

The other immediate effects of bathing must de¬ 
pend on the contact of tiie fluid with the skin, cither 
as simply moistening and softening the cuticle, or as 
exciting a peculiar sensation in the cutaneous nerves, 
whether of touch only, or of heat or cold, or, in 
some cases, of slight pain, where the skin has been 
previously in a state of irritation, especially if the 
water contains a saline impregnation; or, lastly/, as 
altering the state of the circulation by any of these 
means, especially by the change of temperature; 
this effect being also often modified by the change 
of the position of the body, and by the distribu¬ 
tion of the pressure or resistance which supports 
its weight throughout almost tbe whole surface, in¬ 
stead of its being confined, os usual, to the parts on 
which we sit or stand. The excitement of the 
nerves of the skin appears to be salutary iu many 
cutaneous discuses, which are benefited by warm 
bathing, whether in fresh or in salluwatcr, or in sul* 
furcous or other mineral waters, as at Harrow- 
gate, and at Baden, and PfefTer and Leuck in Swit¬ 
zerland ; the bathers sometimes remaining whole days 
ill the water fur weeks together, until a peculiar 
efflorescence has appeared on the skin, and has again 
disappeared.')- The mud baths in the north of Italy are 
of a nature somewhat similar, and are said to be of con¬ 
siderable advantage in some paralytic cases. But if wc 
allow the truth of tlic opinion of Seguin and Currie, we 
must infer that there are few instances in which the 
e&cts of bathing on the system in general can de¬ 
pend much on the impregnation of tbe water; and 
we ought perhaps to attribute the ackaowle%ed ad¬ 
vantage or sea bathing in a variety of diseases, in 
great measure, to ^e mildness and equability of the 
temperature of the sga. It is true, that persons uc- 


d^tally ,with salt wa l^t litde h‘a- fiatbine, 

- bkto take and tliis has been Aupi/oaed to- 
indite 'aQtiii1<.iiitiniiulant pi^eytjt in thu contents of 
the 'fluid; nmy be explained; with greater sim¬ 
plicity, &om;' idpwer evaporation of salt water, 
which'oau^^ U to carry off beat much lek rapidly 
than freth^ cooling process being, also retarded 
■ by. the grea^'r moisture of'the so* air. 

‘In dr^r fo determinic how far Cny kind of bathing 
, .mify ^opdrly be called astimul'anC ot^adejodent, we 
inust consider what are tbe tests by which we judge 
. of the, iocreased rapidity of the .circulation of the 
blood. The term calefacient is, indeed, somewhat 
objectionable, as implying, that animal heat depends 
solely or principally on the motion of the Jbbod, 
which is not, in the present state of our knowledge, 
the most probable opinion; and besides this etymo¬ 
logical inaccuracy, the definition of the term, as im¬ 
plying an accelerated circulation, involves a con¬ 
siderable difficulty, since we hove no means of os- 
Veertaining whether increased frequency of pulsation 
Compensates, or not, In any particular instance, for 
' diminished fulness and strength. On the other hand, 
the operation of almost all medical agents is such as 
‘ o relieve us from this ambiguity in tbe application 

§ '* the definition; for we can scarcely mention any 
nedy which materially accelerates the pulse, with- 
t, at tile same time, increasing its strengtli. There 
arej'indecd, many medicines which are often desigiiiil- 
ed by the vague dcnoniination of stimulants, and 
which have no effect whatever on the circulation, 
but either simply mvaken the nervous energies in 
general, or excite local sensations of heal or pain, 
nnd this multiplicity of significations is a sufficient 
reason for rejecting the term from a correct classifi¬ 
cation. It happens, however, not unfroqucntly, that 
astringent and febrifuge medicines will reduce the 
frequency of the pulse, and increase its fulness; and 
it becomes necessary, for an accurate analysis of the 
operation Of remedies which affect the circulation, 
to distinguish the accelerants of tbe pulse from the 
augmentatives and the iitieusilives, all of which may 
possibly be independent of the production of an in¬ 
crease of temperature; and this increase may also 
in some cases be produced, at least in the extremities 
und the superficial parts, 'and apparently also in tho 
whole system, withoui any change in the circulation, 
by the operation of certain remedies, which might 
be called thalptics, if it were necessary to distin¬ 
guish them as iad^endent agents: and to these 
four classes we imght add four oUiers of on exactly 
opposite nature, which might be called retardants, 
diminutives, and remissives of the pulse, and psyclics, 
or direct refrigerants; and the .li&t four classes 
would belong to a general divlsioik^f remedies com- 
preh^iding those which lessen th^iTcrce of animal 
actions; « division which it has not co^i^lon]y been 
found hebessary to establish for any prach' nl classi¬ 
fication of the materia medica. *''* 

H^dw, it appears that a hot bath, of a temperutlSr^. 
exceeding 98°, the usual heat of the human body,' 


* Currie’s MeiScal Iteports on the Effects of Water, 8vo. Liverpool, 1798, p» 244. 

) Marcard ulier dif imer, 8. Hunov. 17y3. Traduit par Parani, 8. 1801, p. 40, 41. 
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BatiuBfK «ill c6ltlmo1!k^«(!t^fn^iii^tWlHLS«9eIerwlt«ad>Ba3^^.^^-:t^ caUs ut34if|^MkC»> ii«^. 

'i**V 7 “^meritetiwru the p«l»e» M pi:<*ably Vt^ w^w, ve '^houldi «l |>nM**H a hot bath i 

tenwtiTe,} it^y, ’:p*r^ iwccswaly/^vbattw jioroeWhat re-., 

as a ciile&ci«iit» if aiich a d^cispt^ of re«M|^» .i^Wed . tl^ wih^; I'outa-^,'-. 

be iidmittcd* ;I>r JParr* Bfty^fStiwt # bath of l’ 0 Q'* ' V< Cold iaj^ 'first uftake thajiwliie 

rendered tbd V**^ j if they disagree, and 

that, after thd bath) ii wiu aiitwer th|m bsuid i «i ' pVodbic^. pqtse'i^ditia weak : but if the 

higher.. the,'efibetr ■ ?t«re ''■; i^e'. b4th 9 .'jihe^.to/itrengthen the systei&, producing a -; 

marked; an^ Mi March’s rotpei^tncM^f tl]^ the .,' the puise bebonus Aiii and stroag, '' 

results ateW'iieayyfsimii^.. Dr’. ' 

(Afar<;e»r(f, p.67K:that iaabalh^ thepnlaevras' .’' it)^Wey^, reiaai^iidHe) th^t tlw coM bath not 
ren^teU ihore frequent, ^ the arteries were cri- uncboiiniQnly renders Ao .putse very considcral;^ 
dently dilated^ In Flolaod, according to Maytih ' more fireqaent at the first iocmersibn,; a circuthstaboe . 
(Marcarti, . p,, 223), the vapour baths ate usiiaUy ,.wb«Jh Was particularly observed by Athillif and 
heated, to about 120", and timy often Lacrease . tfhlph, 'notwithstanding hfarcard's doubts^ has been 
frequency of the pulse froin7(>in a nunuteto I'io ' «i;|ce ftji%confir<»^dbyDr^b'tov:^)t Tl>.b id(7case!qf 
or 120. Fourcroy mentions a bath of 6fi" de|peeS(' iVeqtiabcy ^ems principally to depend on the. pmnfut r 
w'hich must have been of the. centigrade "SCB)e, sensation of cold occasioned by'tad first iiniaersioit, 
making 151° of Fahrenheit, and not 131\ osMaiv especially while it is incompleteit is compioniy very!, 
card supposes (p. 216 ), which was foUowcd, ap hoot transitoiry) and is sucoeedda by a retardarion, whim 
afterwards, by a fatal apoplexy. . Whatever elcagger-/ tbe fulness of tljs jiui^Uons is dtininisbed from the 
atioii there may be in this report, it may still seive* firsl^ • 

to explain to us the excesses which were frequently '•.lie audot^ efiect of the hot bath seeihs tu be, ia 
conuiiitted in the use of baths, by the Greeks «id / OTeat measure, the natqrai consequenee of the acce- 
Homans, and the pernicious efiects attributed to them^.' leration of the cireutation, tind to be nearly propor- 


by tlie ancient physicians, j^ippocratea observpi 
[Ayh. V. Ifi), .that the too frequoat employment tjl‘ 
hot bathing Causes a softness and deldiity of the 
muscles, a want of firmness of the nerves, ^fi. a 
dulnes.s of the fiicullies, with occasional hsmorrhuges 
and faintings, sometimes even’ terminating in death; 
and in the Ctmds of Aristophanes, wo. have » muck 
defence of warm bathiug deduced from the usual 
dedication of hot springs j^Oi^llercuies, which implies 
a perfect confidence in tq^pinion of the pernicious 
tendency of the practice^^dconqunied, or followed, 
us it frequently was, by other indulgencies, to which 
it has too often given occasion. This traditional 
Gomleinnation of hut bathing has been erroneously 
transferred by some of the moderns to warm or tepid 
battling; and since it has been asserted by authors 
of high celebrity, tliat air above 60° will generally 
occasion a sensation of warmth, if seems to have 
been inferred that water aliove 60° must constitute 
a warm batli, and consequently produce enervating 
and debilitating effiicts. The fiict is, however, that 
a Imtii below 100° is scarcely ever heating in any 
material degree; and even at 100°, the pulse, though 
somewhat accelerated, is often not at all augmented in . 
fulness, nor are the subsequent efiects materially 
diflerent from those which usually result from an 
equal acceleration produced by any kind of mode¬ 
rate exercise. It is observed by Galen in his Treatise 
9H the Puke (ppp. Vol. UI., p, 3. JBrf. Bos.), that 
'* batlis, when n^eratcly warm, cause the pulse to 
be full, and stedfig, and ftequent; when excessively 
hot, small^md obscute,. bu^ frequent and bard, 
sometimady however, a(Wr a time, becoming slow, 
tliouulfftill feeble.'* Of this reterdation of tlm pulse 
very hot bdth we .have no experionce in modern 


tioiial to this acederation, bcitig alte favoprea by the 
softening of . the cuticle, and perhaps by the dilata¬ 
tion of tbe cutaneous exbaianui. It is principally re¬ 
commended in rheumatism, and it is also considered 
as conducive to the cure of some cutniieous afiec- 
tions; and when this efiect is thought pkVticularlyde- 
sirable, it is usual to take the batli late in the evening, 
and to promote its operation by going into a warm 
bed immediately after it. 

In considering tliese and other changes produced 
in the system by batliing, we must be careful to avoid 
the very coniinon error of applying inaccurately and 
indiscriminately the laws of mechanical and physical 
.igeuts to the effects produced in tite animal econo¬ 
my. Some of the latest and best authors on thera¬ 
peutics have talked of the expansiou of the fluids 
concuned in the vessels, iu consequence of the ele¬ 
vation of tem)>eraturc occasioned by tlie warm batli, 
and of the contraction of the vessels themselves by 
the cold bath, as if they were plicnomcna of the same 
kind, and simply opposed to each other. The truth 
is, that the mean temperature of all tlie fluids in the 
body is seldom elevated more than a degree or two 
by the effect of a bath of any kind; and even if tlie 
cievatiou were ten degrees,' the expansion of all the 
circulating fluids would not Cxceed the bulk of a sin¬ 
gle additional ounce of blood or of water. Tlie me¬ 
chanical cflbct of cold, on the other %nd, would im¬ 
mediately tend to lessen tlie tension of the vessds, 
by contrpi^ug the fluid contained within them more 
than the vessels tliemselves; but this effect would be 
scarcely more sensible than the former, even if ue 
allbwed tiiat the general temperature might be de¬ 
pressed 10° or 12°, as it seemed to be in some of Dr . 
Currie's experiments; and the actual contraction^ 


'■S> 


* De Balneo, Med. Comm, Ed. i. 297 , or Mareard bp Pa^antt P* 66. 
f Oh Cold Btahit^, Mareard, p. 239; Med. Comm. EdM. vi. 62 . 

I Medical Collections on the Effiets Cold, 8vo, Load. 1805, App. 
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Mhich 'is really ok'icrvablc in die superlicial parts 
during itnmerfiion in the colil batli, can only be 
referable to the action ot living powers, whii^h 
fall decidedly under tho deScriptidn bf involuntary 
luuacularity. Dr i’arry’s late experiraente have 
very clearly shown the existence ot sudi powers, 
and exhibited their temporary and local action. *, 
He found that, when the carotid of a ewe was laid... 
bare, its circumference was 5‘25 thcmsandtljs of an.’ 


t, ^ . 


pletely tojhe suwrficial par^, to tvWclt^' ia^e, hand io 
uppliedL, '^e diuretic effect of d eold .batli may' 
be partly explained from a similar distendioa o>f the' 
renal vesseiX, ^liicb must be favourable to the secre¬ 
tion of the kidney's; and if the same effect » some¬ 
times, produced m a hot bath, when die superficial 
ves^s are ratlier dilated than contracted, it is in this 
cash much jess considerable than in the cold bath, 
and probably only takes place jn consequeiice of the 


inch; "but it almost immediately shrunk, through thh, ‘increased, rapidity of the. circukr^on,. wluoh afiects 
whole space which was exposed, so as to become itt. the wboie sanguiferous system^ , 

circumference only .470 j at tJ)C same time, a per- nie glow, witicli succeeds to tlie first sensation of 
tion of the artery, before the contracted part, and cold, may. be attributed in great measure to the in- 
which liad been more recently exposed, was .(iS5 ; creased Sei»ibliity of the nerves after a partial tor- 

the pulso in the dilated part, was very strong and full, por, rendering them more susceptible of the sensa- 

that in the contracted part very w-eak and soft." tion of heat, which is alwmys relative to the .actual 

Dr Parry has chosen to disiingui.'.li these cifeetsfrom tempert^ture of the skin ; but it appears, from Dr 

ilnwe nhieli are observed in other muscular parts by Currie's experiments, that there is also somctiuies a 

a peculiar denomination,; but the rlistiuctioii appears real increase of heat as measured by the thcrniome- 

to he perfectly arbitrary, and Dr Young, whom be ter; nnd'itisjjcobflble, that the causes concerned in 
r|uotcs us denying the inuscularjigLWcrs of tltc arte- ^the production of animal heat arc calicd up into a 
lies, on account of tlic ciiehiioal imtuiv of their Pmore vigorous exertion, in a strong constitution, 
coats, has expressly as.st>rted th. ir nnisetilarir^.'i; whenever they are required for the purposes of life; 
eoutradiciioii to tiie conclu-imi.s of IJicliat and Ber.\ so that they first supply the superficial parts of the 

zi’liu,<. (Moliiai Liiiroliirc, 8vo, I.ond. 1813,. p. .50^.) body during the iininersion, witii as much heat as is 

But by wliatever Urm we ehnose to denote the cf- '’tg'ceasary to overcome the painful sensation of cohi, 

^id afterwards, by a continuation of the same action, 
occasion an actual elevation of temperature above 
the* natural standard. Dr Currie found, that, during 
tlic affusion of a bucket of cold salt ^pater on the 
beads and whole bodies of two healthy persons, no 
depression of temperature was observable; but in a 
miinite or two afterwards, alrliough they reinaiocd 
without motion, tlie mercury rose S”: in a third per¬ 
son of a feebler constitu|^j although the tempera¬ 
ture remained equally un'^anged during the affusion, 
it sunk, in a minute after, half a degree. These ef¬ 
fects seem to be almost entirely independent of any 
change in the state of tlic circulation, which must 
be rather retarded than accelerated, while the gene¬ 
ration of heat is increased. It is true, that the heart 
iinglit be called into more powerful action at the 
same time thaf'the pulsation at the wrist becmnc 
feeble, from tlie permanent contraction of the radial 
iirtecy ; but the action of the heart would still be ex¬ 
hibited by (he carotids,' undisguised by tliis modifica¬ 
tion; and the camtids hav‘e not been observed to 
Iicxt more strongly in the cold bath than at other 
times, although Dr Currie ba.s reinarked, that wlien 
" tlie pulse could hr.’'illy be felt at the wrist," “ tlio 
*bcnrt pulsated with OTeaf steadiness and due force:" 
a fact precisely anurous to Dr Parry’s interesting 
experiment on tho carotid of the ewe. 

Worm baths may bo classeil with propriety among 
the most useful iorf»^cie}it reni^cs; but it is not 
easy to decide, whetiier ibeTorc fll^h more active 
in promoting absorption. ti|t% other ^dorifics, or 
than evacuants in genera!.' When the iV^tlier de¬ 
prives .^.valetudinarian of liia accustomed -the. 


feet, there is little doubt that an unusu-.d degree of 
cold has a tendency to produce such a general con¬ 
traction of tlio coats of nil the superficial capillary 
arteries ; :ind tiie diminution of their diameter must 
necessarily increase that part of tho resistance to the 
blood's motion, which is derived from its friction 
.'igainst tlie sides of the vessels, and must, tlicrefore, 
tend materially to lessen its velocitj-. Again, if the 
coiuractioiis of tho heart arc at all proportional in 
magnitude or in frequency to the quantity of blood 
entering it, and noting :ts a stimulus to its motions, 
it is lint uiinatund to Mippo'C tluit its pulsations will 
be rendered feebler by the diimnulinu of that quan¬ 
tity, occasioned by the increase of the resistance, 
and that the primitive retardation will be redoubled 
liy the operation of this cause. At tlie same time, 
liowevcr, that the eutaneoiis vessel." are contracted, 
those of the internal parts imest necessarily be en¬ 
larged. Hence arises the sensation of oppression on 
the chest, with the sobbing or panting for breath, 
which generally occurs at the first immersion in eold 
water, from (he fulness of the vessels of the lungs, 
and which is increased, in some muasure, when the 
immersion becomes total, by the pressure of the wa¬ 
ter on the abdomen, and consequently ol' the con¬ 
tents of the abdomen on the diaphragm. Troru the 
same cause arises also the pulsation m tin* di tceml- 
tag aorta, which lias been observed to be n.iucli more 
diitingui^tablc after swimming than at ^er times 
{Medkai Transactions, Vol.'V.); the internal vessels 
being ^'steoded so as to exhibit the effects of the 
heart’s action more violently, and the heart itself 

beating with more than usual force in consequence of . . . . . . . : 

the exertion, while the contents of tlie abdomen me bath, often affords him a valui^Ie stdislitufe, infii’i'h.^,- 
compressed, and ajre enabled, by the presence of the ing ftio kppetite, and promoting the digestion ; buv*. - 

surrounding fiuid».to transmit the pulsation very com- too great an appetite, without muscular exercise, is 




* Experimental Inquiry on the Arterial Pvlst) 8vo, Bath; iSlfi, p. 41. 
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Biu htig^ $bme):{me»'aa'evil;,-.^riiriajrfaaTebe^’tiae bfl^e‘. ftotn 

causes of an abas® •^r’o'ng yotfiig' HOfin in ihe‘\co»itiii'^ .WiJi plunge 

of l>atluta|f/ AyWaiiw faall( lifls ijftb'ilM '.co}i3 Wj^er at once when heated, bo mudi re-‘ 

tage in pronabting thd rtpidg,„.frcshtS3'1>tit ' Auitna4a.alao w^ themselves when 

especially when they 81*6 of ll(iUcWII!«tt,-.iw inthey are hot, by a ttatursl ie^utet, as they oat when 
cases of parMalafti^arcoUs sweBingS j 11)11? thb^most they are hoogryi 'and 'warmth when they are 

important sorbefttoicht effect of bathing is exhibited cold.' ' .In fevers, if had'sufficient powers of dis. 

in die cure..of glitodplar diseases, for'which sea wa- criminattoi^j wemight probably sometimes derive ina< 
ter, whethor.iiw^.fo.nn. of 'a^warm of a.cold b^thy ^' teriaradyaht^O'ifotR wo' use-of the Cold bath, with* 
has long been CoJ»B!ere.d as a specific remedy; ind 'obt'i>rei^i|^g tW'hbt r acd some persons have been • 
’ ■*“ that a re8id|uce by the sea side, acfoolly Benefited hy this remedy.. But without a 

'more intimate trnowiodgo of diseases than we possess, 
we cannot generally venture on' the practice; and 
lepst of all HI Jiectic fever, where there is not strength 
enough to bear the shock. A stopt .young man, 
symptoms of general debility and languid absorption'; ''i'liavmg a feycr, in Warm" weather, wiUiout visceral 
the tonic and sorbefacient powers of the remedy be- inflammatibff||;<.would bring on a salutary perspiration 
ing happily combined, for invigorating and caKing into' by bathing in cold water; and if he were in the ho-' 
activity the diminished energies of the constitntioii.' bit of corn bathing, ho might have recourse to it ndth 
The refrigerant or astringent powers, Both of warm ' ,tlic mdre confidence; but, for 'the hectic, it is u»- 
' and of cold bathing, have been, abundantly elucidated f safe, especially when there is much emaciation: thus, 
by the late Dr Currie, who has introduced the rtme- ' in a lyit and (iry summer, those who have travelled 
dy into general practice, as a febrifuge, especially in fm, und are become thin and weak, have no need of 
the form of cold or tepid aft'usion, with the must sa- bdug cooled, nor would it be safe for them to uSe 


tlicre is no doubt 
with a judicious employment of bathing, and the bo- 
casional internal use of sea water, or of som.e equi¬ 
valent remedy, has been of the most csscniial service 
to many constitutions, which hdvo exhibited tliesi? 


lutary effects, ft is not easy to determine how far 
the contraction of tlie superficial vessels by the 
astringent powers of cold,' and how far the retardn-, 
lion of the pulse, which may possibly be dependent* 
on that contraction, are concerned in the aUrantithe 
derived from bathing iu fevers; but it is at least ob¬ 
vious that the remedy does not operate simply by 
the abstraction of heat, sint;e the tepid affusion is 
often more rapidly successful in abating fever than 
the cold. We may also collect from the experiments 
of Marcard, that a bath at about pO® is more elKca- 
cions in abating the frequency of the pulse, than at 
any lower or higher temperature ; and these facts 
appear to afford a very strong argument against the 
hj'pot.hesis, that the jiriucipa! utility of tljc cold affu¬ 
sion depends on Um sudden shock which' is given 
to the nervous system. Dr Currie has frequently 
found the pulse reduced by a 'single cold affusion 
from J20 or I HO to SO or yo, and the heat from lOl-® 
or I Of)® to the natural standard. But he very pro¬ 
perly limits the employment of the remedy to those 
cases in which the temperature is considerably ele¬ 
vated, and the arterial system is in ■ strong action, 
without loot! iufiammation ; and where thcru ,ia less 
vigour in the system, he often employs the tepid in¬ 
stead of the cold affusion, or even contents himself 
with moistening the face and the, eittreniities; for 
instance, in hectic fever, the hands and feirt only, 
which he finds actually liottet than the rest of the 
body. A late writer on consqinption has wry justly 
remarked how mu^of Dr Currie’s reasoning oh the 
effects of col^lMfflmng had been autipipated. by Ga¬ 
len, although^or want of a thermometer, be had 
not bcciiaSm to employ tlio remedy in fever with . 
safctVjX" Bathing," says Dr Young (On Consump- . 
ti^tmenses, 8vo, Load. 1815, p. 185), “is very 
'’'vOTongly recommended in the Mctliud of Heating, and 
the process is very minutely described : first warm 
air is emuloyed, next warm water, and tlmn cold 
water, and lastly, the sweat is wiped off.- When «e 
are tatigued of dried up by exercise, 'the bath re- 


the cold bath without first going into the warm. For 
we seem to be hardened by the cold bath like iron, 
wheti heated first; and if we previously warm our¬ 
selves by exercise, the effect is the same.” Dr (iur- 
rie’s relation of an adventure of his own might almost 
be supposed to have been intended as a commentary 
on these remarks of Galen. {Reports, p. 120.) “ On 
the 1st of September 1778, two students of medi¬ 
cine at Edinburgh set out on foot on a journey, a 
considerable part of which lay along one of the rivers 
of Scotland. They started by sun-rise, and proceed¬ 
ed with alacrity in the cool of the morning. At the 
end of eight miles, they breakfasted, rested for an 
hour, and then resumed their journey.' The day 
grew warm as it advanced, and after a march of eight 
miles more, they arrived heated, but not fatigued, on 
the banks of the river above mentioned, about eleven 
in the Ibrenoon. Urged by the fervor of the day, 
and tempted by tho beauty of the stream, they strip¬ 
ped instantly, and threw themselves into the river. 

The utmost refro-shmeiit followed, and when they re¬ 
tired to the neighbouring inn, this was succeeded by 
a disposition to sicep, which tiicy indulged. In the 
afternoon they proceeded, and travelling sixteen 
miles further at a single stretch, arrived at the inn 
where they were to sleep, a little after sunset. The 
afternoon had been warm, and they perspired pro¬ 
fusely j but the evening was temperate, and rather 
cool., They hud travelled for some miiys slowly, and 
arrived at the end of their journey sti.'reucd ami 
wearied with tljeir exorcise. 'I'he refresiunentwhii li 
they had experienced in the morning from bathing 
induced, however, one of them to rejicat the experi¬ 
ment, and he went perfectly cool into the same liver, 
expecting to relax his limbs in .Uic water, and after- , , 
wards to cdIot profound sleep. The consequences . 
were very diluent. The Tweed, wliidi w.is so re-. . 
freshing in the morning, now ft'lt extremely cold• 
and he left the water hastily. No genial glow sugf ';/' . 
cceded, but a feveri.<!l> chill remained for some time, 
with a small frequent pulse, and flying pains dyer the 
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B body, .Waiw liquids and fricUoos brought on at 
length tonsidcrablo heat, and towards tnorning per¬ 
spiration and sleep followed. Next day about noon 
they - proceedetl on foot, but the traveller who had 
bathed was extremely feeble j and though they had 
to perforin h journey of a single stage only, as some 
part of it was difficult and moitntainoua, he was 
obliged to take the assistance of a carriage which 
overtook them on tlie road. It was several dgya b^ 
fore he recovered his usual vigour.” 

The experiments of the same judieioua aathof, 
published in the MiUomphical I'ransaclioiti for 1^92, 
afford some striking illustrations of the effects of se¬ 
vere cold: he employed baths at the temperature of 
44° and 40° ; the natural puiso of the person sub¬ 
jected to the experiment was abuut'TQ iu a minute, 
and it was generally raised to 85 or uiwfe by the pre¬ 
paration for immersion; but in the water it invariably 
sunk to about 65, becoming firm, regular, and small. 
The change of teuqterature, as measured under the 
tongue, was still more remarkable, and greater than 
could have been expected either from reasbiiij|ig or 
from former observations; fur the mercury foil, within 
a minute or two aflor immersion, from 98° or 100° 
to 87® or 88°; it then rose gradually, but not regu-. 
iarly, in a quarter of an hour, to about 96°. Upon a 
second exposure to the wind, it fell to about 90°, and 
was in one instance lowered 2° more at the first im¬ 
mersion in a batli of 97.j°, in which the natural tem¬ 
perature was by degrees recovered, ailhoiigb,n<^ much 
more rajiidiy than it had risen during the former im¬ 
mersion in rlie very cold water; but what, raised it 
by far the most speedily ^vas the application, of very 
hot water to the I'cgion of the stomach. When, liow- 
ever, Dr Currie himself went slowly into a bath of 
36°, iu a light flannel dress, and remained in it for 
two minutes, no Qb.servable alteration was produced 
in the heat of his body -, and this circutastancc might 
almost induce us to suspect that the other subjects 
of his e.xpcriincnts had incautiously allowed tiicir 
mouths to be cooled by tlie inhalation of the cold air. 
Dr Marcard's experiments (p. 71) not only confirm 
. the fact of the general retardation and diminution of 
the pulse by the cold bath; hut they show that the 
retardation commonly extends to ail temperatures 
below that of the humoit body, becoming, indeed, 
much more remarkable in the tepid balli than in a 
bath of the ordinary temperature of the atmosphere, 
wliich docs not appear to produce tiie effect with 
equal uniformit}’. Thus, in a bath at 60° and at 6S°, 
the pulse was rather accelerated tlian retarded: m 
six experiments from 70° to 80° (Delusive, taking tlie 
' mean of all the quantities, in order to obtain a result 
less liable to accidental errors, and representing all 
the experiments iu a compendious form, the tempe¬ 
rature was 75°, and in 20 minutes the pulse was 
reduced from 78 to 70: in four from 80° to 90°, the 
mean temperature was 87°, and the pulsations were 
reduced in 54 minutes from 91 to 75: in three at 
^°, the mean redt^ction in 86 minutes was from 97 to 
75: and three exjteriments above 90° give for a mean 
temperature pS?, and a reduction from 82 to 70, ef¬ 
fected in 35 minutes. Marteau had found a slight 
reduction of frequency at 93*: but at 96°, according 


to. Dr JPgiTji'it&llm is coinmb^y no liilmgei Batfi&ii. 

(Mnrotn^^S, 66.) ‘ 

i’*rot^yjH|^xj(eritnents Dr Marcard vety justly' 

; Infers,' great variety of cases, the warm 

batit. only direct and .certain' mode of- 

JoweHng^ llic pidse. without hiconvenlence (p. 88); 
andyrejinust be contented with the enqiirie^ know- 
led^ of this %;t, without attempting to.expiain why 
a teufj^r^lufe of 90'* is more ftvojjJHtWe tbr the re- 
tkrdatVii of the ^(uise;, tHftn a wfSm loyet tempera¬ 
ture, at: whiel't'the* thermometricai heat would cer¬ 
tainly bo mbre rapidly reduced. Dr Stuck has also 
made several observations on the effect of cold bath¬ 
ing 00 tbe pidse/ but, iu liis experiments, the retar¬ 
dation was tuuMt k%s constantly observable than the 
(Htninutioa; a variation which frequently occurs 
Wien the'temperature is'very low. 

The salutary efibets of cold applications, in some 
cases of gout, were well known to Hippoemtes, and 
have been more lately extolled by Homberg, Floycr, 
and Tietschen: Marcard'(p. 2.56) very properly states 
the objections to their employment, and, notwith- 
standiug all that Dr Kinglake has done to recom¬ 
mend them, they have not been adopted by prudent 
proctitiouers, except in very recent cases, and in 
-young and unbroken constitutions. Aretaeus pre- 
• scribes tlie uffiusion of cold w'ater for giddiness and 
'‘heitdachc, and it Inis certainly been successful in some 
obstinate eases of this kind {Marcard, p. 255); and 
bus even appeared to be a powerful palliative in some 
desrriptiuna of mania. In fevers. Dr Currie found 
k$ effects more pennaueut than those of the tepid af¬ 
fusion, although not always so speedy. 

We have ample experience of the toNf'e powers of 
bathing in more than one of, its forms; although no 
more than thirty or forty years ago, the great majo¬ 
rity of practitioners in Great Britain were disposed to 
confine these powers within the limits of the cold, or at 
most of the tepid bath. But travcilcra in warmer 
countries had often informed us of‘ the invigorating 
effect of a warm bath taken after fatigue; and Bruce, 
in particular, extolled its comforts and its salubrity, 
from having used it in Egypt. Die opinions of Mar- 
card on the. same subject were parUy mode known 
through Beddoes: Copiit Ruinford, in his thirteenth 
Essay, haa exhibited, In a popular point of view, the 
benefits which he himself derived from taking the 
warm bath habitu.slly in'the’middle of the day ra¬ 
ther than at nigbt; and Dr Alexander Buchan, in 
his work on sea bathing;, has assisted in dissipating 
the remaining prejudicie against its employment as 
a mild tonic. For feeble or enervated constitutions, 

' and for persons who have suffered ftotn great fa¬ 
tigue, it is decidedly' preferable to the cold batli; 
but‘ha the strength is graduallj^recovered, it may 
often increase its efficacy to low^^e temperature 
byid^grees. We may begin, for imi^ce, whh a 
. warm bafo, at 96° or 98°, arid lower iWhy degrees 
to 91^ or a little less; ud. hence the trmi^'tion to 
the.pperi sea in the middle' ofT a summer’s dS^iill 
dot be-’too abrupt, the water being often he8ted^«i'~' 

70° or niore on a coast well suited for bathing; and 
if tbe'tionatitution appears to acquire strengtli under 
tjhe pxperioieut, the hour of battling may be made 
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eariier and untit (Ste b no 

&t than about &P. Tba ttwa o« retnainiog ip Bie 
water may atto be «aoctibe4 ftocordiug to the Mwon 
of the coRStitaitioDr; a riitgle finmenioa being the 
most easHy * ^‘•8*=*’ continuance tn 

ilie water, tiU the semiation of cold hat subsided, 
jHing fOTth the^&cuhy of generating heat into fujier 
daieriT*at«er»iog (dways not only now tlie health 
api>cars to^ a&cted, but which taode is the most 
conducive to theSicasure or ootnfort ^ the indi¬ 
vidual, which will thretv sOnte light on the 
Operation of the remedy* In most cases it will be 
found, that where either warm or cold bathing agrees 
V ith the constitution, it is followed by a sense of 
youth, and vigour, and self complacency, which is 
equally agreeable and saiiibu’ous. We must also 
iiiftke allowances for pcculurities of constitution, 
nhicb nm} requne a deviation (rom the temperature 
usuail} recommended. Thus, there are some pemotm 
« ho have so singular a sensibility, as to feel a bath of 
J ID* not too warm, and to be absolutely cliilled by a 
both of 100"; and, in such cases, it w probable that 
at 10 >® the pulse would not be materially accelerat- 
(d. In other invtuices, the cold bath pindoccs 
headache and dejot tion of spii its. This incotivenii nee 
is sometimes obviated by proper evacuations, which 
should also always be pienused to bathing, where 
there is any appoaranco of visceral disease, or of 
congestion of an} kind. The sea water will answjir 
this purpose sufficiently well, either alone jor mixc.d 
with wuim milk, or with some thamomilo floweis in- 
tused in if, but it ha, no material advantage ovtr 
any other cathartic which may be preferred by tho 
patient. It is also recommended by all authors on 
told bathing to plunge iii head foitmost, and this 
precaution is highly proper where there is any ap- 
prclicnsinn of headache, but in other cases it is of 
littU inomt t. It, after all, the cold bath continues 
to disagree, it will be gcntrallj ailvisable to exchange 
It for the wai-m, and alter a time it may be proper 
to give the cold a second trial. 

It it> unnecessary to entei into a minute detail of 
the diseases in which bathing is useful as a tonic. It 
is, however, particularly indicated lit a variety of 
complaints which aie {lecuhar to fomales; ana to 
v^eakly childieu, especially such as are rickelty and 
scrofulous, sea bathing is roost esbcntially necessary. 
On the other hand, cold bathing w almost unKersal- 
Iv to be avoided where tliere is any consui|ptive 
disease, or an> inflammatory affection of any of 
the internal parts; an exception which is easily un 
der&tood, from the natuial tendency of cold to cause 
a congestion of blood in Uie vc&scls of those, parts, 
in consequence of the contraction of the superficial 
vessels. The sudoi^c eflc'Ct of tlie warm bath, fol¬ 
lowed by the J^igerant quality of the tepid, and 
the tonic powen of the cola, exhibit a succcitsion of 
remedies analogous to the mode of treatment 
which isyubualiy found to be most successful in fevers 
of ^aiiOus kinds; in most of which we begin with 
”, s£>riflc medicines, Aid proceed to astringents and 
tonics. Hippocrates, in his book on tlie use of li¬ 
quids, observes that gout is one of the diseases in 
which both hot and cold applications afibrd effectual 
relief; and the remark is equall^ just with respect to 


some^asoaofiiieumatisiH; IwiLmore commonly, flMi * 
best of using baths in'wmanatism is to D^i8'‘'^rv*^ 
with a bhth rajsed, duririg theiminersiont to as high 
A temfperAtnre as tlte patient c6n beur, yo as to act as 
a 'powerfhl sudbrifle, and tb oontinoe the course, 
whSn the paja has been relfoyed, at lower and lower 
temperatutea, ending it with c<dd bathing in tibe open 
|ea. 

Notwithstanding the acknowledged utility of warns 
bafliltigin a variety^ of circumstances, there may pos¬ 
sibly have been some rkt^geration in the marvellotm 
opiniims wdiieh have been sometimes entertained of 
its utility for the prolongation of lifo. Galen has 
indeed mentioned a mnnher of persons who had at¬ 
tained a .great age, and who were in the habit of 
making daily use of the bath, which is enough to 
prove that such n habit cannot be oxtremeLy perni¬ 
cious; and if we supposed a ctHistitution to retain 
all its energies, but to have^'tliem concealed ansi ob¬ 
scured for want of pioper stimuli, tlie warm bath 
I night tend to remove the evil. but it is more natu¬ 
ral to believe, thdt the approach of old age has a 
tendf icy to weaken tjie radical powers of the con¬ 
stitution, which cannot afford to bo roused into dis¬ 
proportionate exertion; and to apprehend, that the 
temporary vivacity And activity, superinduced by 
any foreign agent, whether by warm bathing, or by 
^ a removsd to a warmer climate, would only tend still 
‘ more to exfoaust the already diminished store of 
vitality. 

Hie mtooHi and sedative, or fpecfficallif antispas- 
modin effects of bathing are most eflectualiy exhi¬ 
bited, in ordinaty cases, by the warm or tepid bath, 
which is oflen emploj cd toi the relu f of pam, and 
for the removal of any irngular oi convulsive aflcc- 
tion. Possibly also the efti'ct of the warm bath in 
ictarfong the pulse may be partly derived from its 
sedative power as ofRcting the heart, and if we take 
this connexion for granted, we may infer from it, 
that the antispasmodic effect will be moat advanta* 
geotisl]}, obtained from a bath at 90®, which has been 
found to retard the pulse the mOst eftectuaily. But 
where the'rc is inUrnai inflammation, it may be de¬ 
sirable to diUte the supcrfieial vessels by a bath 
somewiuit hotter than tins, so as to relieve tiie inter¬ 
nal parts from a part of tlie fluid which distends them, 
but without increasing the velocity of the circulation 
by too high* a tj^perature. The cold affusion is 
also a powerflil remedy in many cases of tetanic 
disease. Hippocrates Upk, v. has remarked, 
that It often creates a glow which overpowers tho 
convulsive contraction, (<spe>ciaUy whe‘re the subject 
is young and athletic, the weather hot, and the dis¬ 
ease in^pendent of local injury; and tBc modern ex¬ 
perience of Di Wright and Hr Currie has confirmed 
and extended die obi,etvdtton. In another pass,ige 
he tcU us {Aph, v. 33), that the abundant affusion 
ofcoidwatei generally relieves and removes swell¬ 
ings and pains in the limbs as well as spasms, pio- 
diicing a moderate degree of torpor, which super- 
Bede's the fiatn, but, m fact, the relief of lufiamma- 
toiy affoctio'ns by cold is rather to be referred to its 
astmgeot than to its sedative pow’irs. This is, in¬ 
deed, a point which has been much discussed by mo¬ 
dern theorists; but it must be confessed, that all our 







tlicorics aire ^ little fmportapcie' ip pbySMC, arty Tor- 
ilier than M'ttie}' assist u# in iclcktly compt^bending 
and dwttnCtJy reinanr>cn'ng tho fiiCts, which we de¬ 
rive iVofo imippdinte experience in the tj'eatment of 
diseases, (v. a.) 

BATJfEARiS, or BATTIE3, a people of the north 
part of Ifindostan, inhahhing a country wJn’ch ex¬ 
tends about 200 miles in length, and 100 in breadth, 
and of which the caj>it;d is Batneer, situate*, accord¬ 
ing to some authoril ics, ] "0, and nccording to others. 
Sly miles west-north-wcM of Delhi. This co«»itry 
comprehends jnirt of tin; province of Delhi, Laliore, 
and Ajrticer. 

The Butties present many peculmritics in manners 
and customs, distinguishing them ft;oin the other 
people of IJiiiilostan. 'I’hey seem to consist of three 
dilferent incos; the chief arc llajpoot Maliometitns; 
the common people Jauts, who have adopted the 
sumo religion; and the cultivators of tin- soil arc 
ciilltd llj is, u very peaceable and iuoflensivc class. 
But in general they arc characterized as shepherds;» 
and although principally restricieli to tlie territory ' 
wlicncc Uicir e.ame is derived, varij)iis tribes ofthem 
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this imtncBae .;>»ttiii». 

pafticipatw^Owspoils. Wlien stoaig^ 
him, tlt^ .the son and agriculture of Ims cpdntry were 
sufficietit to enable bis subjects to enjoy ferity, he 
replied, tliat the number of Rajpoots in his service 
• is so coosidojabie compared with the mass of the 
peoplp, that, jdi(?u/d he attempt to restrain the depre-, 

. datiohs of the latter, thc.subversion of his avslruuio- 
rity might ensue, hepaose it, wouljjr-^e' interfering 
with old and, estahlished custouwK^ The rajali who 


mth old and established custoawK^ The rajali who 
made this remarii was in every respect, a good and 
humane character. 

But tli.c people over whom he rules arc by no 
moans entitled to the same repute; they arc of a 
cruel, savage, and ferocious disposition; they enter¬ 
tain an uttor abhorrence of the usages of civilized 
life; they are thieves from their earliest origin, and 
during their predatory incursions into the neigh¬ 
bouring districts, do not scruple, though unresisted, 
to add murder to robbery. This systematic plunder¬ 
ing produces a revenue of above L. lsJ0,O0() per «h- 
MM»a to their princes, at least tliat is die, conjectural 
amount, for there are no data whereon to form exact 


are to be found in i.lie Punjab ; as they are also scat¬ 
tered over tlic high grounds to the cast of the Indus. 
But great obscurity prevails in every thing regarding 
tliem. 

The Battles are Mahometans, and highly venerate 
the memory of a certain saint, Sheik Ferced, who 
Houi-ished in the fifteenth century; and it is said, 
that liowevcr adverse to their natural disposition, 
should any one, in invoking his name, claim their 
protection, it is never withheld. Yet their cus¬ 
toms, in other respects, are at variance with those of 
tlie Mahometans; and particularly in tlie females ap- 
l)eari»ig, without any reserve, unveiled in public, andin 
their associating ])roniiscuously witli the men, as in 
tuher countries. The wives of the Rajpoot cliicfs form 
an exceptiuti; and it is reported among these Raj- 


caiculatious. 

Many of the Batties appear to be entirely nomadic, 
changing their residence from place to place, as sub¬ 
sistence fails. Their exports are horses, camels, 
,bulloeks, bnlFalocs, and ghee; and they sell some 
' sirplus grain above what is necessary for their 
own consumption: but tlicir traffic is very incon¬ 
siderable ; and what they do carry on is witli the 
petty merchants of Behadra, Nohur, and other 
towns, througli the means of the disciples of the 
Sheik Fcrced, their favourite saint. A large portion 
of the country is unproductive; but along the banks 
of the riv'cr Cuggur, from Batneer to the town of 
I'uttolibud, the soil i.s imconunonly rich, and well 
adapted for cultivation. The inmidatinna of this 
river fertilize its bunks, and the subsidence of the 


pools, that their ancestors migrated .'.omc centuries ;igo 
from the district of Jcsselmero, and after various vi¬ 
cissitudes, settled in the Batneer country. Most of 
the inhabitants und<*r tlicir rule were originallj' .Tauts, 
dwelling on the wc.stcni bank of the river Sutledge, 
in tlie twenty-ninth degree of' north latitude, and 
who have not been known long in the portion of 
the peninsula now occupied by thcni. Having em¬ 
braced tlie Mahometan faith, they were invited by 
the ancestor of the present Rajah of the Battie.s to 
cross tlic river about a century ago, and settle in liis 
country, wiiere their posterity still reside. The .Jauts 
constitute tlu- lower orders of tlie people, and are 
treated with great moderation by their superiors. 

The whole territory, extending as above dc.>icribcd, 
is apparently under the dominion of a supreme jirinec 
or rajah, whose authority is acknowledged by in¬ 
ferior cltiefs or rajahs; for the term rajah, in 
strictness, applie.s to none hut tliose invested with 
a psuramount rule. This potentate can bring 
20,000 or 30,000 troops into the field, but quite 
undisciplined, and despising the necessary prin¬ 
ciple of sqbordination. His revenue chiefly arises 
Bom the plundering of his troops; for their wars 
are directed more to predatory puriioses than to 
an open contest; and the rajah, instead of repress- 


water-s leaves them to a great distance, prepared for 
plentiful crops of wheat, rice, and barley, amply re¬ 
warding the labours of the husbandman. It is the 
scarcity of water which occa.sions the barrenness 
of the ground; nevertheless, there is more raised 
than the inhabitants can consume. Their horses are 
numerous, but it is computed tliat they lose a fourth 
of them annually by the sting nr bite of a winged 
insect; for the injured part degenerates into an in¬ 
curable cancerous sore. 

We arc unacquainted wife any river of note, ex¬ 
cepting the Cuggur, which is lost in the sands to the 
westward of this district. According to the tradition 
of fee natives, its original bed being choked up by 
immense quantities off. earth, forced down from the 
mountains, its course, was altered^ 

The chief towns of the Batties ahs^atneer the ca- 
pit«d, whfch lies in a situation almost hviccessibie to 
an enemy, for no water is to be protiared within 
12 miles, but what supplies the inhabitants 
it wa.8 taken in 1.198 by Timoqr, and more rePBtlrdy 
by General Thomas, TheiV other principal towW—“ 
arc Arroah, Futtahbad, Sirta, and Ramgah, and 
there are many forts, which, though defenceless 
against the skill .of European troops, are impreg¬ 
nable to the irregular marauders of Hindostan. 



Rattips. ^ Numbers of the Battles have, oflalc years, emigrated 
* from tlicfr native country, to establish themselves in 
the western )>8rts of the dominions f Oude; and se¬ 
veral families of them are to be I'nct with in Kohilcund. 
They arc practised travellers, and well trained to it 
by tiic laborious journies undertaken in crossing the 
great desert to the west of their territories. These ex- 
■ oed itiuns a re frequently made by large parties, for the 
piirposuTJl^tfUirodatory incursion on some peaceable 
country inoreT%s a<)m ; and they excmplity both skill 
and defpvminiitioiim attaifMug their object. Camels 
pri'viou^ly laden with provisions arc ilispatchcd to 
dilfercut stations in tlie desert, whicli is about l."t) 
mill,-, in lue.iilth, and deposited there. Tlie most in¬ 
telligent of the party, about to follow, are selected as 
guides, and receive the most implicit obedience from 
their companions dining the journey, which closes 
at the frontier of the hostile country, or rather that 
to which their hostility is directed. The guides, 
by long experience, become expert, without com¬ 
pass or land-mark : tlmy seldom fail to conduct the 
j>arty to tlio appointed station where the provisions 
will he found, and tlieiiee across the remainder of 
the desert in safety. Hut should they aceideutally 
miss the points of rendezvous, and those where their 
nei’essities shall he relieved, they are exposed to in¬ 
evitable destruction, and any of their jiarty heedless¬ 
ly straying from tlie rest, hcconie the victims of 
the aceuninlated evils of hunger, thirst, and fatigue. |i 
The adventurers steer their course by the sun In 
the day-time, and by the polar star at night; and by 
similar aids they arc enabled to retrace the way 
lliey have travelled. Sihoiild provisions fail, a bul¬ 
lock is killed, roasted, and partitioned on the spot, 
and, after a hasty meal, the journey is resumed. 

'file history of the Hatties has attracted the notice 
of lew Kurojican authors. 'J'licy seem to carry on fre¬ 
quent wars with neighbouring states, and are the 
nu)U. formidable eiH inies that oppose the llajali ol' 
Heykaiu'er. The latter invaded their territories 
some 3 ’oars ago, but without .succos.s, which is not 
-nrpri'ing, considering the comparative smallness of 
the force which he can bring into the field, and 
the nature of the country. Tem])orai'y advantages 
were, notwithst.iiuling, ubt.iined over the Hatties, and 
the Heykanoor Hajiili <*rected a fortress in Hatinda, 
wliicli, if not within their territor}’, is on its iimne- 
iliate coniines. This contribiitod to overawe them 
for a time, and repressed their im-iir-ions into his 
own ilomains; as, independent of the garrison, lie 
stationed a large body of e.avalry in the fort, who.se 
lieqiient sallies and captures of eattle anuoyed tlie 
Hallies so much, that they contomphited a total 
emigraiiou fniiii their own country. Hut a mill- 
luiy adventurer, (ie^rge 'I'homas, uu Iri.shmaii by 
birth, who, endowed w'ith singular talents and intre¬ 
pidity, had foui^Vd an independent state in the north¬ 
west of liidiarfbr himself, was then at war with the 
province of Heykaneer. Having readied its frontiers', 
the Hatjii'es solicited h's alliance, and, to induce him 
to r'spouse their cause the more readily, offered him 
•►.aOOO rupees, if he would reduce the olmoxious fort, 
it appears, that the Heykaneer forces wore now uias- 
.'iTs of Hatneer, the capital, whither General 'I'ho- 
uias, who had accepted the proposals of the Hatties, 
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marched to dislodge them. He found a namerous 
garrison, and, having brought up Ids artillery, began 
to batter the place, preparatory to an assault. This, 
howx'ver, the enemy avoided by capitulation, and was 
allowed to evacuate the city with the honours of war, 
while the Hatties were put in possession. In further 
prosecution of the war, several actions ensued, and va¬ 
rious fortresses were taken; but it w'ould appear, that 
one of tlie Hattie chiefs, at variance with General 
Tliomas, commenced hostilities against him, about the 
period now alluded to; and, in this new warfare with 
Ills late allie.s, his forces were .so much reduced by 
repeated encounters, tliat, being scarcely able to 
stand an engagement, lie fortitied his l anips. 'J'he 
Hatties, affer frequent attacks, withdrew their troops 
by night, whereon General Thomas took and burnt 
Futtahbad, and other places, and might have occu¬ 
pied the whole country ; but a neighbouring chief, 
having concluded an alliance with the Hatties and 
sent 1000 cavalry to their aid, (ieneral 'riiomas re¬ 
treated to Jvjur, a town within lifs ow n territory, in 
^oriU-r to relieve hi.e people I’rom the fatigues and dis- 
easi's of the, preceding eamjiaign. (s.) 

HMJiSIl'j t Antiiunv ). a dniggi.st in Paris, dis. 
tingiiisheil by liis knowledge of chemistry, and In his 
pi-aetieal iip[)lieation oi‘ that knowledge, was horn at 
Senlis in IT-M- He was the son ot'an innkiepir, 
and was put .apprentice to the eminent ehen)i.st Geof- 
iVoy. He had not recei\ed a regular .school eduea- 
tiou, a defect which occasioned him many ilillieul- 
ties in pro.seei.ting his seieiitiric researches, whieli he 
nevertheless did with much ardour. In he 

wMs admitted a nieinber of the College of I’hur- 
inaev. .Soon after he was uppoinled professor of 
elieniisti'}' at that ostahlisluncut, and in lii.s Iceture.-t 
he disjtlayed the excellent arrangement which is 
seen in hi.s published works. Ho carried to a great 
extent Ids eommercial cstuhlislimeiit in Paris for the 
preparation of tlnigs for luediciue and the arts, such 
as the acetate of lead, the muriate of tin, uiercurial 
suits, and antimunial mixtures. At the same time, 
he publlsiiod papers on the crystallization of salts, 
on the phenoiueiia■ of congelation, on those offer- 
mentation, on the eoiiibinations and preparations of 
sulphur, u'pium, mercury, horaeic acid, platiiia, and 
Peruvian bark, on tlie metallic oxide.x, the acetates of 
the alkalis, on emetic tartar, on vegetable fecula, 
aiui on vegetable extracts. In consequeiiee of these 
.seientilic works, Huumr wiv. elected a member of the 
Ac.ideiin of Sciences. He wrote a great luaiiy ar¬ 
ticles in the DitiMiuiniii- t!.-s Aria ct Mctiirs, and had 
proviouslj puhlislied several technological papers, 
namely on dyeing, on tiie gilding of eloek-work, on a 
method for extinguishing fires, on the mode of keep¬ 
ing corn, on buildings of jilastor, on soa^--niaking, 
on clay, and on the nature of soils fitted for agi ieul- 
ture. He made numerous experiments along with 
Macquer, for the purpose of t'ahricuting in I'Vaiu e a 
porcelain e(|uul to the .lapaiiese. He estahlislnd file 
lirst maiiutiieiory of .sal-animuiii.ae in France, a sub¬ 
stance whieb before that was obtained from Kgypt. 

He was the first who devised and set on foot a pro¬ 
cess for hleacliing raw silk. Having acquired a 
eoiupetenry b.v the sucee.ss of fhe.se dilfl'rent under¬ 
takings, he retired from trade, and di voted his 
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Uaim. liino to the application of cliemijtry to the avis, 
i' lie iitiprovetl the procos lor ilyeiof; seurUt at llie 
^ iiiaiiulactory of llie (rol)eiini>, and In- (oililefud 
ii clieap pioees'' tor piirilyiii^ .'•allpvire. 11c i)C- 
hloMcd nmili liioe m idiimin; an .iieomc-tc!- in¬ 
ti iided for ^cMerai n-e; and piihlislnd a jw-occ-' 
fur oht.iinii';; a ini/d I’lcula fimn ilic lior-i-i lie'* 
mil. 1>\ (a.- rmoliil'on lie lo'i In-' foitime, hut 
VI..- not ilk iihy di ln;iitiiicd : i!n- cal anil) lid him 
to rcMniie Ins tiavle. lie was lini-iii a i nrn spond- 
I III ol'ihc Insliliile in ITll'i- He tiled in IKOl', at 
the :i};e of 7<'- He wa- l. :a|u r.i(e. |•l■J;nl.n• in hi.s 
halnl-, and active. .M.ni', of hi- p.ipers aic i-aihlidi- 
cd in the M, We//!' o'( I'.li iiilcnili’ i/i V Still,irx. Ol 
hi- fi'p.ivale piiljhialioi;-. the Ii),low in'- in.i'. be nn n- 
tioncil here; Di^^i i Ltlttin v o /’/'.(/)i‘/, in I'iino- 
I’/m; i/'iiii 11 , 11 ,', ( /. '()•',I r.ti t > niii’ii‘"tf, 17.''7-io 

i'.'nio, Ojt.iM'iL!, •< tic i'liimir, 17 !)tl, in H'.o. I.'i iiii 
I’liiii IIIII, i,‘ ill, Ol iiji'f ft I'liitnjiif, 'Z ve!-. Svo. 
i'/iniiif I'J in'i iiiii iitii!,’ it It'll iiiiiiif, voh. in .'"p, 

I ; r;;. 'rhii> la-t i- I.iilnpia'ed. on .iceoiini of the 
many iniprovcnicnih which havela vn m.ale in the 
-lienee of chemiril’V ^inl■e it.- pnhhe.ilnin; but hi- 
I'.li'iiii iil.\ iii r!tiiii,ii,fij aic -till loefnl, a.- ii f;ood di-- 
pi n-.irv, written willi method and cle.nnc-.- : the pro- 
ce-.-e- arc well de.-enhed, and ihe foiinnhe propi i ly 
di.'i n.-scil. He did not ailopi ilic laiMii-ieri ni No- 
inenelatiiie. (v.) 

ir).,,i,i HI .\. Tin'-'country h,I- undergone seveial 

111-'. '. le vi.irkablc chanye- w ilhin the la-t forty years. 

'I he lir-l of thc-e ])ohtli .il aoilnlioii'. In point of tan;', 
and ihe ^.iieale-l, pi i ha];-, in point of frcner.d in- 
leic-t ^lor, in thosi' day-, the r.nrope.ni pnhhe wue 
not .ii'eiislonied to the ni.ikni'i and imniakino ol' j^o- 
vi rninents), was the di.s[)ntcd sneccs.-ion in the yi .ir 
I'iTtS. It was oeea-ioiied by Ihc e,\titittion ol' the 
r i-niop branch, by the de.ith ol the I,In lor, on ,';i-t 
1). fiinber 1777- I'hc rij;lu. ot'.-uccct-.-ion, on the 
p.irt of the collalcial heir (the I’.ihitinc of the llhnu-', 
admitted of no doubt ; but various lief-, obtained at 
-uecessive intervals by Hav.nia, were of a nature to 
be consivicred m the liohl of lin|>erial properly, on 
the failure of the dircvl line. 'Ini.-, liowevcr. vva.- 
bnt .1 .-mall pail of the i\()iiteil chanoe—the Hou-e 
• of .Au.sliiii, liavin^ loiio en-t an caoer eye on a pio- 
vince vvlneli l.iy .-o eoov.■nientiy for annc-atioii, and 
which had so ol'li n. by the inllucnce of I''rance, 
(iroMil a thorn in ii- - iiU', was iinpaticnt to avail 
it-eif ol' tin- oppoiiiiiii.y .of obtainintr iio-.-c.-siou 
ot' H.ivana. I.iltle oppo-ilion vi.'s to he evpecl- 
iil trim) IMiice, the voiii.j, kinj; (l.oul- .\.\'l.) being 
married to a -eier of tiic Hmperor Jo-e|)b ; but a 
very dill'crent coiulnel w.i- ai'itii iiiuted from I'ledenek 
II. 'I'hi- vv lilik.'-ovi reign, tliiaigh now apiiroacli- 
ing to hi- 7uil* Vt.ir, e.nne foivv.ird in .-oppoit ol'the 
imlepeiuli ni'i of I’-.av.ni.i vvith all hi- cinn'.icti i i,-tic 
tieci.-ioii .mil tii'iiigli nn-nppoi ti il hy tlii heir ol'the 
late Hici tin. ‘.nind iM-.m-. Iiy iliiil of military and di- 
ploiiiatii e\i .tioii, lo loi'.ui o iho cahmcl of Vienna 
to ile.-i.-t from iln .i iii p.oi .>1 it.- anilotioiis jiie- 
teii-ion-. ihiil K: genai ill III sosllnattil ;i.- to come 
loniiird Hull lilt iip(.i a.'.ine- of ill.'eient lO-ojieration, 
till' I’liitrcr iiviilil li.iu- be. n .-peed/v broiio/it to 
i.-.M)e; lint tec Mere tli. li ei.ibi'o.o<i viiih i.'or .Acieri- 
can coloiiiiS, so f/:at tbe o()ji.cl of the I’rusteiati 
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c.tmf. was not atfuined without formhiable .'irma- r»av.aim 
iiicnts. and a repetition of m.'iiiicuvic.s indicative of' 
ho-tililic.s on u J.'irge --c.ile. I'nituimtcly, however, 
the ri meiiibrr.nce of the sevi n year.-’ war, the recol- 
hetion of tilt; linn stand made by I’ritP.'sia, and the 
disposition to resi-laticc evmtid by tbe snialler court- 
ot' (ierinaiiy. had Ihe ellect of producing un udju-t* 
incnt vvilhoiit blood.-hi il. ’I'hc p.'irtit ulavs of tli.i- in-, 
tere-ting epi.sode in (lerinan hisloiy, a.v«'’*^'veiral 
con-iiler;>l)le Unglli in a [lampIilet-pfCIy' jmhh.slicd. 
under the title ot' Mi'inoiif Hi'.^mi/itr i/f fit Aegn- 
fiii/ioi: fii ITTfi, fiu 'I'J, I ill' f'l Siifffi.'iiiit (Jf fit Jjii- 

fiflY. 

I'Voni thi' tiini- forward, I'.tvaria remained in pro- 
loinid peace until the I'Vcneh l.i'voliitio't roii-eil tie;- 
ni.'iiiy to ,11 ms. 'I'he KU-etor, ;dthei.ph ji.ieitienlly dis- 
po-i'i|, !'■ It it neet-sary to join ,i ean-e l•nl!n■ae•ell by 
.\n.-tiii and ^',nolulld, and eimtnmeil to hi In-eon- 
tiiipent light along with the liiipi nali.-t-. iiiitil the 
in. II. h found the means of m.iking tiu ii'vv;iv into 
tlie lull 1 ior ol llie emjiire. lli.< lir.-t departure from 
' the alli.mee toel. place in I7!tb‘ (.\iignsl), vvheii 
Moreau ailv.an lal wiiii a povveiful army to his ea|it- 
till, and (oi eliiiu d ;; tnaty lor a ee-s-ilion (if liosii. 
lilie-. at a monie'it vvhtn the Fuiieli litre expected 
to invade the .\i:stria'i siiites in tiiree diii'eienl di- 
rution.-. '1 his lime, however, the (iiojecl of invasion 
f.nled. the armies hi iiig too mneli ihviileil.andone 
■ 7oi'(hr g'.'iii rills (.lo.iiii.iii) hciiig ill (ju.diliid to line', 
a moment ot' enieigeney. Tlir pe.iee of Caiiipo 
I'onmo vvii;s eonehided ni \t year iinner e in n . -l.nices 
tliat hi-gan to Jiivour llie iolhnme ol' i'ranee in 
(ierni.iny, .mil p.irlii'iil.irlv' in liavuri.i. 'I’hi.- pe.iee 
lasti'il liaidly two yi'.u's; :i!id, in the .-eeond war, 

.loiird.ni advanced once iiioie i.Mareli 17 ;><)) to ex- 
(ictietiec ikw ilefeat.s at tin hand of the .\ustiiaiis. 

'I'his army bore the Ingli-somiiliPg i.amv of .Jiiii,',/ 
iff I I xtculinu </(' I'liiiij,ii f, bill it- eoiii]i()sitioi) 
bore many marks of the eorrnp'.ing inlliienee of 
an mterv.il of peace and bad gnvi rniiient. Ihi- 
V.11 ill remained free I'roni tbe ine-eiiee of eontend- 
ing annii s lor sinnewliat in.n'e tb.i.i ,i tvvi Ivemontli, 
until Moieuii advanced -it the bead of a iimeli inovc 
powerful and better appointed liiiee. Ills opi r.itio'i-i 
were crownoil by the decisive victory of lloheniin- 
tlcn, and the infhienee of' I'l.mee over tlie em¬ 
pire loo strongly eoolirini d hy the peace of Lunev die. 

It is from liie il.iii-of lli.it tie.ily ilKIU) that we 
are to look for the d.reel inti if, ''! nee ol Hoiiaparto 
ill the aH’yirs ol tin mteii.ir of tin .-inpire. wheiethe* 
ilisLiiiion ot .\u.''tria and I’m-sia (i.ir.vli/.-d vvery >v..h 
to as-iit till huh (icndi nee of till'(It riiMiiie name. 

'IHat vvisii, however, was not -'i.muly lilt m Iku.iiia, 

■where lion.iparte s ehar.n ter w.i- out imdci-loud, anil 
where the preduiniiiaiit iieling ua- .’ (Iie. il ol' An - 
tria. ,\!i .ilii.-ii'e',- wa- aeeonli-gv eontiaelvd bc- 
twi'cn rr,.irui aii'l I'lMiiec; mid in the smmiier 

of liSU.i, there leniaiiii’il no liirfln r ilmtfjl ol'the lio.s- 
tile leiivemiiit- ,il' \ii.-tri,i ami l.ie-ia, lhiii.i]i:i!Ic 
though; piopir to d. I.sy hi - im'ie,-o| vv.ir lilt 
|iii[ieri;ui.st- h.id jM'-eil the I'loi.'iii- of l:is r.r'v a'JIy. 

The’ <'in.se(|nenec of |Iie lii’-.i'Ii'-n.- eaini a.gi' (liat ift-'* 

.sued w;i' the agg -.it'di/i n- ■( ef r-.ivaii.i b' i!i'' ees- 
.sioti of various p.'oveiirs p.etiei.i ul\ 'I'vu'l ainl l!u 
cJeViition in I.-'to’’of the Lh i mr to ila iille cl Kliie 



Bnviiria. 


BAY 

The subsequent rcslgnutiou of the runic of Emijcror 
of Gormniiy by I'niueis II. the fi)rmiiliou of tliu 
Confederation of the Itbiiu', but, iibovc all, tlu* over¬ 
throw of JVui-sia, rendered the j-iwer of JViiiu’e pa- 
rainount throughout the i nipire, uiul enabled her, in 
ISt)*), to find, even in a (Jenuun foree, the means <>f 
•ling the (fibrts of Austria. 'I'he eonneetion of 
. .nuir!5t^sud I'rance, novc farther eonlirined by the 
marriage o^wm^arte’s step-son to a princess of the 
reigning family, s^ned to rest on an iminovoJile 
basis, nlieii till' intoxication of sneeess produced at 
last the nu'iiuiiable mareli to Moseow, and made the 
jiOs-( ssioii ol' unparalleled power the cause and in¬ 
strument. (if its own overthrow. 

'fhe liaviirian force engaged in the Russian expedi. 
tion perished chiotly in (he latter part of the retreat, 
between the Ifeiv/.iiia and (lie Nieiiieii. 'I'he horror 
( xeitid liy so niel aiclioiy an event, and the hatred 
inspired li\ Hoii;:[i.iite’.s tviaiiiiy'for some reals liaek, 
ercateil a peneriil desire in tlie ll.ivanian.s to iiuikc 
coiniiioii e,lose with flair conntrymen in the iioifh, ' 
and vindicate the independence of (.lermany. 'flu! 
pe.blie, however, both there and elsewhere, imagined 
that the court would not go along with the jieople ; 
and. after the rupture of (he anoistiee in Aiiaost 
TiSI.'I, I'-.'naiia .stood osteiisilily on the side of iTanee. 
Two iiionth.s elajiscd, In fore it was diseoviicd that 
this attitude formed jiait of lh(“ plan enneerted wit'^ 
Austria, and ili.-eovered to the uoild only In*(he 
siulil.'n m.iicli of the I’avarians to interrupt lioiia- 
j>ar,(’s retr.'at at Il.mau. (leiieral Wrede eom- 
nuuuUd on (iiat ote.i-am with great spirit, and caus¬ 
ed .1 severe loss to the I'reneh ; but found it iinprae- 
iJe.iblc to .arre.sf the progress of a mass wliieli jiiisli- 
cii oil io elo^e ord, r, iieardli's ol the liavoek m.uh* 
oil its llaid.' 'lid estn itiilii'.'. 

I'Mv.ii.a n i.i liilloned, wilhout iiileiro]i(inii, (lie 
line of poliev con, eiiid with ,\nstria, and was in.t 
supposed to waver Cm a moment on (be tiliipoiaiy 
rcsmnptii’ii ci' povvt r by Honii|iai(e wln ii be lainU d 
liom I'.liia. Nei uiiespccted abandonment oi' Idm 
ill l.vl.:, is to '> 1 ' iitliibiilt'd to a guaraulev- from 
Ivii'si.i and .'ku.siri.i that .she vioidd be majnt.jined in 
tile iiO'i-Lssioii (,f b.T iielaal acipiisitioiis, sulijict, 
bowiver, to jiaili.il cliaiiges, of vvliicb tin; princijial 
wa.s till' U'tituiion of 'I'vrol. Tbiit eountr), |>ro- 
veibi.dly poor, vv.is atlaebed to Ail.stria with all tbe 
ardour nalIII',il to a n tiled and Miiipie jiop.dation. 
Its ri'liii'inislMu lit was. lln r, fore, a slight .s.t'i ifieo 
lor li.iva';,i, 'vlieii compared wilb tbe fate tli.il would 
li.'ive aw.oil d in r bad slie lenliired. like .'sa'.onv. to 
lesl.-t ibe allies. 'I'lu. proc< edings of llie Vienna ( oii- 
gU'is. as well .o ti'.e '.b' 'ipieiil treaties, pl.ieeii ll.i- 
v:iri,i on tin fooling nl a power of eons( queiier. eon- 
hrming tin titi, of ilie Kni'.;, gr.iuting Iiini a 'iiare of 
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of ignoranco, so long cast on the iuhi)bit,ants of this, 
in common wilb the other sbulbcrn pnivincct. of (ier- 
manj'; for it must be confc.ssed, that alt th.it we had 
occasion to lament iii regard to the backwardness of 
edue,ifion asul knowledge in our .account of Atislrin, 
is njiplicable to Ravaria. 'llic misfortiiue of both 
eountiie.s has b.'eii ahigotedand ignorant priestlnvod. 
nlio, not content witli iihsi'rliing in their own lum.ls » 
very valuablo portion of the lands of the eouulrv, have 
till along insisted on the expulsion of the l’rot(.‘slants, 
and on the observance ofllie endk'.‘sliolidaysan<l iili- 
surd usages which iiiqiede the [irogre.-'s of iiidu.«try a- 
nioiig thi.ir followers, {leiiee, a gi ueral Iifdiil o( iiido- 
leiu'i'.iuidmiserahle baekwanhie.ss in agrieiiiture; anil, 
ill point of learning, a (onqih te eiultrast to the liortli- 
eni jiart of (itrmany. It would he wrong, however, 
to carry this iiiiiileiisant picture so fur as to represent 
tlu' present generation ax worse than their ancestors, 
or the po])ulation as iii a slate ol diminution. Gn 
the contrary, iMuiiieh hopi s ere Jong to rank aiiiong 
the lilerarv cilies^of (lerinauy ; hut age.s will be re¬ 
quired to hi'iiig the population on a level vvilh theii 
iiorllieru neighbours. • ^ 

I’.avaiia, like .\u.slria and the ri'st of (lerinany, 
has, all along, bad the semhiaiiei' of a reprewnliitive 
govermiK nt, v‘Oiiq>ost.d ol jvrvdnte!^, iiobless'e*, and de- 
piilies from the towns. .Munich i.s their place of 
assemhiage ; hut (luy have met very seldom for i 
long linu' pu'l. 'fhat city eonlains a population of 
het wet II Ki.i'Ott and ,'>(»,(i('.0 mluihitanls. and is one 
ol'lhe ha'id-onie-t (.iwos in (iiriiia iy. 

.\s to soil, Havaria is liiouiil.nnous and woody to¬ 
wards llie smilli ; the '.'.loiuid rising in (he direeiion 
of tlie .\l))s, ami eonlainiog a nuinhir of lii.kisaiid 
m.ir.sli(.s, with little ih.il his a.s cf heen hroiighi 
under lillage. 'I'o lli,' iiorlhw.nd are pl.diis, e.xleii- 
s!ve and neb. until we rcacb the i'a!.ilii. ite. vvliic'i 
is. in ureal p.u't. mmmt.iiiious and wo.idr. 'liievvoid 



I’idatuuile being ambiguous, it may 


be V, ell to ob- 

seivetluit tbe I’ahitiiiate, prop-I'b vill, d llav.iriaii, 
lies to (be north of tbe Danube, m vl li.i- '\r,iberg for 
its eiqiilal. Uut tbe lllieni'li r.ilatm.iie belonged 
lii.ev.iie, until reiei.t i xeb.mges. t<i (be vhuninimis i t 
tin's house, the late r.!e< tor of llav ui.i lia.ing Iieen 
oriaiually a member of tlw linper'ai Dml, in llie e.i- 
]iaiin of r.lector I’.ikiliiie. and having, by Id'sue- 
(i-s^ioii to (be goveiniiieiit of JSav.iri.i, eiimbiiiid tin 
])o-sc.-,.vio(,.-, (if tbe two lioU'Cs. Ilis eliii f error was, 
like tli.il of bis neighbour, the r.mperor .losj pn. a 
ilc'iie to mtroduee improveuii ol' willioiit imdviii;, 
.'idlicieiit allow .nice for tlic ign-.uaiiee of bis .sidijt-el-. 
lie .ibolislad the iiioiiastie orders in |iiirf-- i>f hi' de- 


vvliieli vveie liy no means 


rqi( 


for such 


the (outfilmli 
iiig the ...iij 1 


ttill' It) 
i*. I iMl-il- 
in.-iit' !*i»- 
jiiiliUiiin. 

.mil R .'VI ■ 
line. 


Iq.-'i-nionev ;rud by Fr.uiee, and slip.i'.il- 
ii'irl ol' .1 ilivision ot' Itavai i.iiis. aion • 
vv illi (be Ollier .ilia s. at the expv oee of that eoniiti y. 

llij, mill!.,! V 0 -labli.-luileiit ol' l!.iv:u'i.i lias I.ilely 
been r.iis. d i,, d, , ,lv (id.otai men ; in p.'.ie.'. it vv ill 
probablv be smneivli.u liel-iw (he ball’. Tbe popul.i- 
iion, iiii lu.’i'ig the late acqe.i'ition.s, is tu'di rstoml to 
(‘Xeeeil .';,ili)iqinni; the leviuue ulniut 1, l,;.iiil,'.tiit» 
SSterliiig. Co.isjilerubie privgrts' h.as lioi'r, m;.de I’.e.r- 
nig file last h.di eentury in redeeming tlu; upro.ieb 


iiiinioes 

elu'.ige. .\ gie.vt dial iias been sai.l uiiout Ibe in,: 
.s'onii and Ollier secret societies I'm imd ..i this eunn 
tr\, .!t the lime of tlu' 1 reiull Kcvoiiilion. and c.-rii- 


billing, a- vvas pretiiidcd. (In ii cHoi ts-iitn -ai .i. :■ 
soe.'elii's ill I’ln-sia, lor the piirpo-e of sieikie;. l • 
est.dill-lli d governn; et. 'finnomnir'. we . n.- 

ifle.ill to think ii.id bill siciidi r Inliliil. li' U. de. l- 
b.'ing verv little la tm- eoiiil.t.nn ol liaY.iria to ,i‘imil a 
prunuse of suceiss to no stiange a \nojeet. Ihe 
pri'Scut King stu'ceeded to llu; Kleetei.i'e in li'.t'.t; 
he vM'ia I'ormevly i>ttke of I)eex]iouts, -.lud eowsnv o', 
the precsdiug Kleetov. vUO-'- 
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B.ijrij. RAYEN (Phter), a celebrated chemist, member 
of the Iiiatituto of France, was born in 172o, at 
C^iaions sur Marne. He showed a great inclina¬ 
tion to study, artri was sent by his parents to school 
at Troyes, ivJjero he went through ti course of clas¬ 
sical education with success. 

The bent oi’ his disposition wiis to physical science.' 
He went to Paris in IT-tj), and beeanie the pupil and 
irieiid of an (‘ininent druggist. In thi.s situation, he 
aeipiired a complete knowledge of the profe9.sion ; 
inni before the age of thirty, he was appointed chief 
apothecary to the French arniy in (Jermany, in the 
seven years’ war, a situation which he fdied with iii- 
duhfr}, int'-lligenee, and integrity. 

.\fter the’ eoni Insion of peace, ho returned to 
Paris. 'I'ln; Imi'IicI) gocennnent had employc‘tl Kou- 
cllc to name chemists for the purpose of analy/.ing 
the mineral waters which an- found in dill'erent parts 
of France, and had iillottcd i'nnds for this purpose. 
One of till' chemises named was liayeii, and he em¬ 
ployed himself ardently in these analysc's for sevoial ' 
yc'ars. His analysis ol'the w-Oi'i-.s ol‘iJarege and of 
JJagnerci^de l.iiehon are jiuhlished ; and hcsides the 
detail of accurate and well-eontri\ed clieiiiical jiro- 
cessts, they contain matti'r interesting to tlie medi¬ 
cal man, to the initiiralist, and c'ven to the general 
render. He resided at the ahove-named Italhs in 
the I’vrenees, whilst he was employed in analy/.ing 
the waters. The project of the i'’rench government 
was nut curried farther than the analysis of these 
W'aters, so that the public emplounent of Raven now 
cciised. 

He returned to P.iri.s, and made the analysis of 
ditf'erent minerals which he had collected, eliicfly dur¬ 
ing hi.s ricsideni'c in the Alpine rc'gion of the Pyrenees ; 
amongst them is the marble of ('ainji.m,- of which 
there are two varieties, tlm red and the green, 'fhese 
are brought from that country to Paris, where they 
make a distinguished ligure in ornamental architec¬ 
ture, as may he .seen in the eolumns of the palace of 
Hreat Trianon, in the inteiior of the ehnreh of St 
Sulpico, itnd in other great huiliUiig'. These analy.ses 
are published in tlu- Mi imiiin. d !' Aanlnwc 

ytdr (/iwr\ Siivdiis, commonly called Mi'miiircs iJcf^ 
Siirnn.^ 

He made most aceiiratc-expiTiments on the oxides 
ofinereiirv. to show that O'cidation arises from the 
ah.sorption of a jiortion I'f the almos|>herie air. and 
that the existimce of the plilogi.st(in of Stahl could 
not be pioved, l.avoisier was [iresent when the ae- 
eoant ol‘ these exjieriments was read, .'oid was em¬ 
ployed at the s.ime time in examining the metallic 
oxide.s, and it wiis T.ivoisier that brought the subject 
into a elcariT light, and demon'tratccl the nature of 
oxygen, and tlu^ composition of the atmosphci'e. 

Rayen puhli.shed an aiialvsis of tin and pewter. 
Tn Consi'(|u‘jiu;e of the writings of some (iorman 
ehcnii.sts, fears had arisen amongst the public, that 
the use of these metals in culin.iry ve.ssels was pc-r- 
nicious. Rayen showed that tin se fears were witlmut 
any ground, if the pewter be of the legal standard, 
and he not fraudulently mixed with too great a por¬ 
tion of lead. 

Hi.s tnodc of analy/ing minerals rcrjnired a long 
time; he exposed the mineral, without being redu- 
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cod to powder, to the action of sulphuric acid at the B»jen 
temperature of the atmosphere; after this actinu had ' 
contimted for a length of time, he got Ity lixiviation ‘ 

the sulphates formed by the combination of the acid, ' 
w'ith the dilferent component elements of the stone. / 
He did not make use of the trituration of tiic stone ' 
to an imp.'dpublc powder, nor its fusion with caustic 
potash, which facilitate tlio snb.sc-tjiicnjUxs'uoii m 
acids, and whicii tire n.sed w ith so advantage 

in the processes ol’ modern chewii^^ Tlu; account 
he has puhlislied ol’ his analysis will, neverllieles<, bc 
in.structivc to the chemical .student, althmigli the ex¬ 
cellent iuul eX|)editiciu.s methods of Klaproth am! 

\ nuijuelin are those that slmnid be followed in pnic- 
tice. 

He enjoyed good health till sixty, .11111 ilied ,it tiie 
age ol seventy-six, in the year KSOI. He was a nuin 
of sound judgment, of .strict integrity, and acinuiint- 
ed with .sevi r.d other bratielie.s ol kmiwli'.ige he- 
.sides that winch he particiil.nly ciilli\iiti il. There i- 
a collection of hi.s works, entitled, Ojium ii/c.s ('//■- 
mtijiics, ITfIM. 'I vols. Smi. (\.) 

RAZFKliHH.S', a tribe ol'Indians, inhahiting dif- 
)■cl•lnt parts of the peninsula of Ilimloslaii. ’I'he ap- 
pearance and manneis of mankind ari' so mueh diver- 
silied in the various coiinlrie.< where they dwell, tlial 
animated controversies li.ue been exc ited, whetlier all 
liavc liail a common origin; or wlielliei- tliey Iiace 
■'ptung Iroin IVotcijilasts, who.se eonformaticin, at the- 
beginning of tlu; world, was ilissiiiiilar. .Sonic inain- 
tain, that, in consecjneiice of tlie changes ptoduceil 
by situation, climate, and circmustancos, tlie pre¬ 
sent generations may possibly exhibit figures and 
jiroportioiis allogellier ditfiTeni from iliose that 
distingnislied flieir ancestors tlioiisaml.s of \ears 
ago; while' others hold that no snrii dilferi nees 
could appear, imh'.ss llu-y had aelii.illy fotmed a 
part of tile original conformation of a race, 'flu; 
parti.saiis ol' eiti.cr tlicoiy have appealed to that 
iniiforniity ol’ tealnrc.s and cnsionis known to he 
eontinned among Iribcs, who pre.scive their own de- 
si I'lii pure and iinmixed with olliers. of whicli the 
.lews constitute' a .striking exam|)l<;; and a e.ise .soim- 
thing similar, tliongh n it eijnally prominent, is iJial 
ot' the Razeegurs. This cin-s of people is rc'cog- 
nisi’d by .several uppellation.s, ,is 15azi'egnr,s, I’anc ii- 
l-'i'n'e, Kunjura, 01 .Nuts; ilii'y follow a moth' of 
life, dislmgni.siiirig tiu'iii from tiu' Hiniioo.s, among 
whom tiny dwell; llii'y al.so abstain from intermix¬ 
ing their I'.nnilie.s v.>*!i tlu'in, and ftom any iiilcr- 
en.iire by wliieh they can be in iLed, 'I’lie name 
Razei'gur is said to signify a juggler ; some'ety'iio- 
logi.sts find a probable ilericalion ol conjuror liom 
Kunjura, which might ceitainiy find a corrohoration 
from the similarity of profi's.sions'. In l.itlia, they arc 
dispersed throiigl.oiit the wliolc country, partly in 
wandering tribes, partly adliering to fixed rc'sidenccs, 
but the greater proportion It'ad a iiomadie life. 

'file Razeegurs are divided into sevI'li c'asts, l|liaree, Histoiy. 
Athbhycea, Rynsa, Furbuitec, Kalkoor, liorkiiu'c', 
atid (Jurgwar; but arc the Hamc peojile, interinarry- 
iiig as such, and avoiding alliaiu'es with other tribes. 
According to their own traditions, they descend from 
four brothers, who, finding it difficult to provide f’or 
their numerous followers, resolved to separate, and 
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Uazeegars. to direct tlicir course respectively to each quarter of 
* the world ; in consequence of which, one of them, 
named Sa, arrived in Bengal from Gazeepour or Al¬ 
lahabad. He took up bis abode at Hoogly, mid 
liaving governed his tribe peaceably during many 
years,'^died at Uncourpoor, whither his posterity still 
1 repair to offer up their prayers to his manes. ISa loft 
Swetr^w^iwho succeeded each other, and the suc¬ 
cession havlft^kj^lenviirds regularly jiassed through 
sevei'al gencratftfn^ at length devolved to Men- 
bhungee, about fifteen or twenty years ago. At the 
same time, some of the casts.eon.sidercd a woman 
called 'I'oota as the chief ol’ the whole; but the 
power ascribed to the chief seems merely nominal, 
searcely amounting to restraint, and not at .all to co¬ 
ercion. .Munl)hun,';e'e iinly resisted the entrance of 
any of tiie people, aeknowledging the superiority of 
Toota, to sei'k a livelihood in the territory ocenpied 
by his oun sect; and the latter were under the s.nne 
proinhiiiou wilh rl'^p<•^t to the'places fretpiented by 
her and her de|)cnileiits. Besides those who are 
united into sets nr casts, there arc individuals who 
wander about endeavouring to gain u precarious live¬ 
lihood. 

It is not evident, although the Bazoegurs are 
certainly distinguished by tiieir manner.s and eus- 
loins from the natives of Hindostan, that their I'e.i- 
ture.s discriininate tlu in as a si'parale race. Some 
of thi'ir women are reputed to be very beautijial,^ 
and are theiiei- sought after in those temporary 
alliances common in the Last. The manners ol’ the 
I’anehperee are somewhat difierent from those of 
the B.i/ecgurs; and some of the sects are more civi¬ 
lized than others. It has alreadv been observed, that 


ceive that nil nature is animated by one universal Tjazcvgius. 
spirit, which the squI, as being part of it, will rejoin 
after deatli. At the birth of their children, some 
Bramin, supposed an adept in a$tralogy, is called in 
to aid tiiem in choosing a propitious name. 

Among the Fanchpcrec, the marriage ceremony Manners, 
is commenced by the bridegroom repairing to the hut 
of his elect, and calling aloud for her to be delivered 
to him. A near relation, guarding the door, resists 
his entrance, and rudely pilslus him awaj', while he 
is tile object of taunts and jocularity; but when his 
lialienee is supposed to have been sufficiently put ’ 
to the test, the bride is brought out. • Both receive 
an exhortation from the priest to practise mutual 
kindness, and the bridt'grooni, marking the bride’s 
face with oi hre, declares her his wedded wife, and 
she, on her part, does tin .same in return. The 
little lingers of their hnndt are now joined, and a 
scene of merriment,-from which the bride alone is 
oenipted, eonunenees. 'Bui this consists elifefiy in 
the progress to iiitoxiealion, for all tiu'se people are 
addicted to the mffst iiuuioderate use of spirits; and 
after eopioii.* libations, a cavalcade, formed of the 
two parties, a hose little fingers are again joined, 
their parents and friends, dep.irts for the,hut of the 
bridegroom. Before the door there art* some enig- 
matieal ceremonies performed; the mother of the 
bridegroom advances with a sieve containing rice, 
paint, jjnd grass, with which the foreheads ol' the 
couple are touched, after being w.aveil around them; 
and the bride is led inin the house, before which 
there stands a small fresh branch of the inangoe tree, 
in an earthen pot of water. The meaning of these 
ceremonies is not well understood; hut it is to be 


‘hey are not in tlic exclusive occupation of any dis¬ 
trict 111 particular, but their villages or respective 
(planers are fouud in the same pliiees as those of 
the Hindoos or British settlers. The ranchpeive 
I’onii neat little cneainpineiits in the upper province,-■; 
their lints are small and regular, and each is sur¬ 
rounded by a small iiiclosure or eouri-ynrd, geiu;- 
laih disposed in such a iiiuiiner that the whole hain- 
lel. Ibi'iiied of portable matting, obtains a kind of 
'•ireiiinvallalion by means ol'tliem, 

Rcl.gliiii. The I5az(;egiirs, more especially distinguished by 
that name, .ire the most civilized of the whole; they 
are Mahometans in fond, iippurel, and religion. The 
I’aiiehperee profess no .system of faith in prcl'et- 
cnee, adopting that of any village indiU’erenlly, wlii- 
ther tiieir wanderings may guide than. Some tra¬ 
verse the cmintrv as .Malioiiietan I'akeers, and live 
on the ill directed houiilj of devotees : .'ind a parti- 
eular association among them, of b;id repute or al>- 


ol),served, that the origin of mo.st of the cusinms of 
the iiiodcni races of mankind, are lost in the dark¬ 
ness of antiquity'. Some of the pea.sautry in Britain 
h.ive varimis ceremonies both at marriages and fune¬ 
rals,—.siieh as breaking a cake above the bead of the 
bride, or strewing fiowers’ on the bier of one deceas¬ 
ed, which have descended frnni remote ages, and arose 
from sources at tliis day unknown. When these cere- 
iiionie.s are completed among the Bazeegurs, a new 
scene of mirth is resinned; and towards i veiling, for 
the whole day from the breaking <.if dawn is thus oc¬ 
cupied, tiic bride is conducted to her own but, when 
those who are able retire; but the inajority, and in 
general the bridegroom among them, pass the night 
ill a .'late of insensibility on the neighbouring plain. 

h'lom the earliest jieriod they are aecustonied to 
intoxie,iliiig draughts; (ven iufaiit.s of live or six 
months old are supplied with spirits, though ihtjir 
mothers .suckle them during live or six years; and it 


jnei Mipei'stition, has been accused of saeritic'ing hu¬ 
man vicli’iis. Nolwiriislaiiding their ignorance of the 
establi.died religions, they seem to venerate a fenaile 
deity. Kali, pidhahly the sanguinary godde.ss of the 
11 induos, and may perhaps in this way seek to pur- 
eliitsn her protect ion. The Bazeegurs are cireum- 
eisi d, and have priests to officiate at their marriages 
and luneruls, but their knowledge of the prophet Ma- 
lioinei is very imperfiet, for they can give* little ue- 
eouiit of him, except that he was a saint, 'I'liey 
seem to acknowledge an ouinipoteJit being, and con- 


is not um ommon to oh.serve several children of dif- 
ferent ages hanging on tiieir mother, ana .struggling 
to extract their scanty portion of nourishment, which 
is gradually diminished by her own insatiable propen¬ 
sities to the same beverage. Many of tin* sects are 
ve’ry iruliserirninate in finnl; scarce any thing is re¬ 
jected ; dead horses, jackals, and bullciek.-. me alike 
iieeepfuble; and it lias been suspected that tiny can 
even enjoy a reiiast of human llesh. lb w»'ver, this 
tact is not authenticated, and it’ amilogieai reasoning 
may /be aiUnitted Iierc, we thould be inclined to 
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IW o!,in-.. (l.Miy it, bocati?f ihm- is no proof that any tiibo, 

' liou’ovcr .'.uxa;.''' i- !t(!i!i<'lo(l to aiilltropojiliaj;}', if 
ilHolIiiij; iniioi'j a niuii oivili/od jK-opb-. 

<^‘'''■1 I- 'I’lio oliii-f ocoMiiaiiiin ol t!u; ria/.crp;nr.s hc'i'in.s to 
consist ill foiit- ol' aililriss and ai;ility to aiou.so (lu: 
ptlblio, in wliii li liiilli ouili s anil fc'inalcs arc cijuillly 
skilful, 'I'lic foinii’’ aio cxIiTincly atlilctic, nod 
llio vmnicn ,no I.Ui_i;lit ilancini;, x\liicli< iMsIciid of 
the "raccfni moiions soon in llic nortli, tlieic <’oii- 
si.sts |i!)iu‘ipaily in .t di-play of liiM-ivious {jc.sturos. 
Mo'-l. if Hill all, llic nii-n arc juitplcrs, tiiinblcrs, and 
•actors, in xvliicli they arc very adroit. The people 
of each sit, or dianiiitis pci.sona-, aic liircd out iiy a 
■siidar, or inai!.i‘;i’r of a cuinpany, I'or ii di finite pe¬ 
riod, crucially one yc.ir, alter uliieh tlicy aie at 
lilurty to join any other party. lUit no per.'-oii can 
est.ihli'-Ii a --et I'f actor.-, nillumt pcnnJssiou frein the 
.\',irdar I'ontah, a i hi-efof the JIazeegur.-'.who ii e; ivc.s 
a pro|)Oiiii)n ol tlic iirolits, and n tribute or ta\ Iron) 
eat h feinaie, soinenhat analouous to ulial was calhd 
nnlu-inoney, a rexentic Icvietl byJLlic Holy See from' 
liceiict's to piostililte'. (>n the return of a party 
from an e\ciU'ion, this niomy )< paid to the Nai- 
dar IJoiitah, xxlio eonxenes hi-- people, and thev 
continue feasliixjc until the xxhidc is expemled. 
Slioiild ;my of the man.ifit'rs he .su-i)tcteil of fix¬ 
ing an nnliiir accomit ol Io> prolits, a court is a.» 
scinlilcd, xxlicn- the iiccn.s: d must undi.'rj;o the or¬ 
deal of applying his toe;. lU' to a piece of %i d-lml. 
iron. It liiiis-i.ppears ihallhc.se tidies liuve a knul 
ol'civil j.'Overntnent aiotn!” tlu-inselxt>; that each 
of tixe sets, ill CalcMita at least, has a sirdiir or 
ruler. ;unl that tlie xxliole are subject to the Nardar 
lionl.ih. 'I hese sird.n-s- and the chief a]i])arcntiy 
coiisf toll' ii court Ibr tlic trial of infrin;;eiiicnt of 
tluir lep'idatien.-. xiliieh max be folloticil bx pii- 
ni-iiiiunt. 'llius if, on iij'plication <>f the I'ed-lu'l 
ii,,n, tile ! n-pieted m;m:ici.i' be Iniriit, be is diei.-ired 
j;nili;, ot'a Ivinal. x’.liieb is expialctl by a (me, and, if 
It be an .et.erax.i'ii d olieiice, bx tl-e .idiiilioiK.I |•unisb- 
I unt ol li.ixii c 111' nose ri\l;l)i d on the ,0o'lnii. 1 be 
one liee.iit' I- al|;.t!iiil t--dlsi losmt s to'ti..n;>ei> 
of iii.iiti is tt 1 ieli il I- liienutr.'! of tiy ti die to eoe- 
e al. 'lia nne i-m'o, r.iiix eoiixei ted to lujiior ; bnt 
sliiiidtl tl.,' 'i atii r be iillier niu.l.ie or ilnttillinc 
to di't iiui'Ct' it Uii'in'dialely . be i.-b.o isl i ,1 liomail 
si'Cicix’ ; er lu i- iiliivei'saliy e\teral.d. and e\<n In's 
ixiic .Old ilifilrin axoltl li ill. lie -reii ti'al.-- coin- 
pli.ii,. C 'n !i-pi ii' d)!o, iilid iiltbeii !' tl;e IJ.i/eey ill's 
j iijiie thei'iseix, s on Iluir lioiictly, n c conj cliiii d 
l.'i-i' t il 'iicb (X’l a.'ions they <io not eoi. i la.r inaiiy 
•'m acijiii: :iic xxh.il is .'O es.-cnii 'l l.> iiveil the 
n.i ic ' tiioii of thin liilov.'flu nitile! iieii'c pad, 
;s l oi'.vi'i teil to li'e <;t i,ir,i! behoof, and alltinls ii iiexv 
ti|'poi timity tor (^ratify iiu; t);c stionc propinsilu s m,- 
j',I,lilted in tiles • j'i'ople itir aiilenl litjuois. ,\ii dif'- 
fert nia ' anion, tliissii ai e the'ulijecf ol' nleiinee 
eitliir to a I'll! fi' a e> n- ral .issemhly : i.nt In - 
fore commencing' ilo In -ii.t--. bolli piaintil!'; ml I'e- 
I'l lula't must ivitnide a (|•..ll:li!;) of spirits I'r ipor- 
liei.i d to llic iinportai'ce of the i.t-sc. 'i b'.' P't'tx 
noii-smted ultiroati it b ar.-ih. xvbiiie cxi t'oee, and 
lilt as.scn,!)ly is rcp..deii tiCb tlic luxera^i n pit tltict d 
Ic, tbo liti'caiits. » 
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Some of tlio nnzecj>ur.s uro oxvnittx of land, xxbicb nazitsm . , 
ibey cnteilain n j>r(at desire to obiaia, but tliey arc '■ 
never rultixiitor.s. 'I'liey are collected, u.s already 
rdiserxed, into xarious rt.s.sociation.s in ditforent parts , 

of India. The* danein;'<■ iris, lioxxevcr, liaxe no re- . ^ 

fiular iiud settled habitations : tluy dxxell merely in ■' 
temporaiy liots, erected iie;ir the place of ibdr cx- 
inliitiim.s. The duration of llicir lixcs is>>'T'i><>,st‘il to 
be mucb abridjted by the courst^yf'd^tt" xvbieli they 
lead, partieidarly from the viiilcirf^xercises practi.sed 
fiinii early yoiitli. and baliiliiiil intlul^eiicc in iiitoxi- 
eating drauebls. I’olb males and lemales nndergo 
sucli a regidar |)rogress of tleljaiieliei'y, that ft x\ bxe 
lieyoiitl forly, and many dti nti| attain tluir thirtietb 
year. Ibil, from tliii pursuits of llie females being 
protiuclixc Ip their jiaiei.is, tbeit marriage- are ilc- 
ferrt d to a later period than is nsiial in India, 'fbert; 
pro'litiiittin isCi'te frtim llinl odium and cunli nipt 
xviiicii it iiieiir.s in I'-urope, anti those females ubo 
arc coiisideretl .-d niifoitiniale uml depraxed by n.s, 
arc iin,ter the speci.il protection of the laxxs, 'llu; 

I'cmaic {'tazeegufs xxbo art; taagbf .singing and dancing 
only, iire under no giealcr (•eisonal rcstiaint tliiui tbo 
common dancing girls of llindostan , but the cbastily 
ol' those xtliosc particular dijiartiiunl is tuinliliiig, is 
strictly cnjoiiied imtil tin ir jilact' be supplied by 
o'iiers intue youthful. \\ iKn tliis substinilion conii', 

^tlu'x jiiiii the coinp.mics of i!.inciis aloiit , aiul the 
ml a, ilioiigb ipnie aware ol' tin ir inciii.tniencf, dt> not 
.'crii]ilt‘ to sviiit xxivesfiom an.ong tium. rtiii. .-fitr 
inairi.ige, a total ebange of etinibiel is i \| t c(eil, ami 
It Is suitl that stieli I.s];eclatitms are conilnoi'ly rtal- 
ized. Xevei tlieiess, among the P.mebperee, tile litle- 
lily tif tliDse einploxed m dilleieiit xtiiatiims in tin 
towns bict'iin s sii-peeted, if ibex b.iie not nluimtl 
to their Iit.nie.s xtlien the cr\ .it' ibe iael-a! is beard, 
am' i'-’ n liiisl 'ind' arc by iii> loiatis dis]>ii'itl to tni • • 
look i! e mieccc. It t.tiis our appear, boxittei, limt 
tin v I ..xc cither llie power or tlie iiulimiliim ol the 
liiii'ioos, x'.bo siiiiietmits, m siieli eases, rlietiv their 
own d:io<;bters to a lonelx place fti” the pni|)iisc tP 
pt fp' 'rmn.:; i Ii,tioaiims innult r o'l tliiii', ii, tin; 
poi'i-linieiU til Ibeir iiitlisereliou. 'I'lie l?'i/„eg.ir pa- 

I, 'iiis and busb.md- aie etiiite,ii witli sligliit r.i\pia- 
tiiii..-; but if the p.',a nour h” imt iif tin ir ow o par- 
tieul.ir cast, ti'c iuemitinenee of the I'Linale i- imigytl 
.1 eo.i li 11 .lie '-I il xou l.iiilt. 

1 bo lini.ili's now al iided to an- llnisc t,i,,) ilo 
not attemi 'hi jneglin'r exliililt.'ons of the iii>ii. 
til tliCir ft its of .ii'tlv i'■ ; tbe', pl'acl I't j'bx si't . eii| •• 
jilne, I ml ^ t i liirni a ! nitl of t itltnxii >r on Ibe ;.i.:n of 

II. e iio.doo I i'll.i ir own se\, t,'! tltl'diia. V- 
lilt'nit e, bf'itn -. I'o. ii ii aal oei cj'iiliotis, enllect ine- 
tiit'in.il In :h-. ami a I'eit.im htid, ibt- l.'.ier is iliii.l. 
anil tile t'oinm pic ,iv. ;1 by tilin' xxix, is euiMlIxes. 
i I'pi'i ii'lly of tile eo;i;j’i..mis <il llu'ix.exvn .-■ex ; tin. 
liny linii 1 ii'pl'n ,m i.t ji, iln; towns, in m.iIi x-i. 
cat;o:i,'. or l-y tie s.'lt- of tiinlitl-, l.'.iurjli bm • 
iilltiiii Inti up'e.'ar.oii siib-islenee. .^o.i.e 1 ; iln ' n. 
so I xiillii*, wiI.I b,;isls It) the xuig.n. ei olh-r n;.i;- 
lidi.icalitl 1 .', tin ill. e!x I s for .side. Iii.'ore llie e l.i- 
blLsln;.,!'' td' thi IJiIti' b goxt niim i.l in lling.ii, the 
ri.l/it'giirs X'I re 'iftiji el to the a'biliaix txaellnn' in 
a ni\-gat!i< ur ■■.noin iliey greatly dre.tded, and the 
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HiKtii'snw apprehension of the renewal of that otllcer's powers 
I' lu- 0 > proved a considerable inipodiuiciit to investigat- 
h their maimers ainl customs. 

' A general eoincldciiee in the mode of life, the vo- 

^ rations, ninnners, and language o all the dillerent 

sec ts of these people, deternime them as bt'longiiig 
* \ to the same race. 'I’iio distinctions seen amongibem 

'^lOiJilfil,trlvial to admit, of their being considered of 
si'piirate'A* 4 ,hidepe«denl origin. 'I'liey are dittereiit 
(Voiii all tlie o^ 5 l‘y;^tribeR disperscal throughout Ilin- 
do'-tiui; and have two dialects also |>eculiar to tlu?m- 
:-elvi.'s, till' one most probably a jargon, uliieli is 
.'liwlveri only among the public perfoiincrs; the other, 
in coiniiion use. .among the whole. 'I’he l».i/etgnrs 
:iie ; ■i])po.sed to })reseiit iiuiny I'eatiires analogous to 
tin-tii))''jcs seatt'-red over l'hiro|)e and Ana, M'liei'O 
lie y ''iih'i't as aci.-tinel raei' from all the other iiilia- 
liitaiits of ill'* eoinitiies fre(|nented by them, llcitli 
tin IJa/eegnrsaiicI (iijisu s li.ive a chief or king ; e ieh 
lias a jieeiiliar language, bearing .some reeiprocMl 
analogy, and ditlereiil f'om that of the pcaiple ninong , 
uho-n the) reside, ninl tin's analogy is so deeith < 1 , 
that it is (iillionlt t<> den^, that wiiii both it has hacl 
.1 ein^inoh c>rigiii. in India, and in llnrope. ihi y 
'll’.'I cgiiiliy an itineian' race; their piir'iiits, in so 
far a- iinnhli. cl by the manners of countries distant 
I'rom 1 ael; other, are idd.o; tortile diserep.incic-.s tliey 
I'.inhil, may |■eas(ln.thl) In' ascriliecl to an in.-eii- 
-ihu' ,iei|!i!: itioii of till' habits of those near e, Imii^i 
the c irioiis liihi-s of mankind dwell. 'I'lii'v *ec' 

. .I' di i.idi-reii lit a.' t') tile ijieility of the' till’d ."•eri 
ii i.ir llieir .'Uiisisl, iici'; .i:id ecpi.iHv ig:.or;ait ,-'f 
■\ 'i.inii-f leligimis giioeiplws. AM pre.serce the' 

, -f a’.heri'itee to iheii own sect, and sedidous'v 

• di-lain ,,,, i,iteiiiii\tures or iiilermiirn.igc's aitli 
'() 1', •!.' ec.iy nitlmi; and ulure iidreigt menl.s oi' 

I .ih.. are seen, limy .ire to lie a.sei'dn d more 
to oeces-silv than iiic limnion. AnolliLr re.'emhlanei', 
'•'mil has |irohah!y ticen lost in the la|isc' oi tiiiie, i. 
'lipp.'M'd to c'on-l't i.i the t 1 ire,'-stnngccl viol, miro- 
li-ii 1 d mlo I'.nrope hy the jugglers cd' the- thirtei-iith 

• 'I'liiiV. n'neii i. exactly .similar to the instrniiieiit 
"On n.-ed in I lindostaii. .‘''I'parate and disj.iim d, 
lies,' malogics may not carry c oiivielion of tin; 
idc etilv of the rairopeaii (iipsic',s wit!) the Jnclian lla- 

1 ' gill'', I)ut, ce. uniting .md conihinnig the wliole, it 
<loe-. n-'t seem cmliki'lv, Unit if .\sia is ilu'ir mit;;iiial 

• nr ifihcj have fotiml iheir way from r,g\[’t 
I 1 ie.i'i.i, they ma) aKo liaee cmegrated farther at a 
p-.11 0 of icmote .intiipiity, and le.icl'ed the hmiii- 

d.ii ic's of Kiii'iipc'. ( .s.) 

till \'r ! IL j,I,VMi-'s, I.I.. 1 ).). a disfingni.slic'd mo- 
•i.ii'l and poet, was hoin on the '.g'.ih Os'lolic'r tTo'.i, 

•a l-iercue ekirl, then an oliseure hamlet, in the 
■ O'.ill;, ef Kme.iri!u;i in‘Scotland ; ocar which place 
los i'.ilhcr r'.'iitc'd a -.iimII faiin. Me received Ills 
early cdneatiiiii at the eomnuni school of lliu p.irisli ; 
ot nimh It i■^ I'eeo' led, that Koddiman had hteii 
I'.lelmr in it ale'.il liirfy jeais licfi'ie. Mi.s ac- 
<i •■r ".ii 'ii'.' aic .'aid to liavi' licen iiiU 11e.ptcd ,!l 
this li ,m l>_v want cf book'-, a c'lliicultv wl’iih ea. 
c'.ciied commiseration in more; instances than ih.l 
ol lieallie, hut which e sn lillle iihle lo cmil.'ol 
cilni.d genius, Uiat it n'l'iiis ''Imost a.i ine'il'.'nient 
' I'l its e.xerlioiis; ,is “all imiieeiiinent'j in I'.i'icv's 


course nrc motives to more fancy.” He first became 
acipiuiiited with l-Inglisli versification through Ogil- 
by's translation ol‘ Virgil. 

lly their fatlier’-s death he had been thrown, wliilo 
yet of tender age, on the care of his elder brntber, 
iJuvid Ueatlle; who, observing bis natural endow¬ 
ments, aiforde'd him, notwithstanding his own limited 
nieaii.s, cvc'ry aid in i is [leiwe'r towards a liberal C'clu- 
cation; and in the ye'ar 17 fJJ, placed him at Ma- 
rischul College, Aberdeen ; where, he soon afte r- 
w aids obtained a bursary, or e.'.Mbitioii. Here he 
Jiaei till! advantage of pursuing bis yiudics under 
Dr 'I'honias Hlackvvell, autlior of the L//i' <)/ U»- 
lury. Dr (Ic'rard, and other ctnineiit men. In ad¬ 
dition to his aeiidemical e'luise, he began at this 
time to iiwlrnet himself in the* Italian language; 
and iijijiears to have had a .strong predilection for 
Mciaslasio. 

In J 7'i.'t, he was (n>peiiiiie'd seiioolmoSjtifr of Forduii, 
a .small village at the foot of the Grartitoiaii moun¬ 
tains, where’ lie- likewise pcifomied the eliify of pre¬ 
centor, or parish Oli'rk, nsually attaelied to that of- 
tice in .Se'otlainl, Here be inel’.dgeel the propensities 
of the youtbfnl poet, and fiS'ejucnlly w.mdercd during 
a whole night in the fields, eheeving “ the foenl of 
sweet and iiitter fancy;” and it w:is from a height 
m ile.s iicighhmtrInKiil that liis eye first caught a 
ghniiise t'le mean. I'rom the seenc'ry of this 
see inded spot, lie apjie-ars to have deiived, as might 
h' e .\'[ice led, man\ of I hose image's wliieli lie'after- 
w.-iieis tr.'iisferre'd into his poetic'al comiiositioiis; 
ami, e l•lai■.h, no csertion of llte ir.veiitive poners 
can len-m'-h i, prc-eni.itl >i.s cejuiil to tlic'C’ iinnieeliatej 
copies t'nmi n'.tiir,'. .’sm 'i is th.jt pitiinc in llie 
sin.iil jKH'iii, whieh iie e.ills .1. 

'I’hv -Ii.i.i >•, Mis •ili'urr. n<}« Ijf inirh* 

'I !i> ril’Dll ^ llt\ D'ilv tlDMiU' ; 

Mn li .iimI t!i(‘ >t(>ii u 
W ' s ()*( I Mh* .'Ur'iiiv sH' iiMi; 

Ml.t 'H‘t' >h n( flM ll OM i Di) )Mi UHlo 
!»•<' 'k" Imdh ’Id* iH''K» itr \y,\i ii-s, 
tlti‘ li,ih h’t't''. un'>:) 
lo mint jiiojotitm ’ /**■ t." 


.‘sitch al'H, .•nnong man)’ oiiieis in the Min^hrl, are- 
tliosc heautifnl picimixs eonlanieil in llie '-’(lUi and 
gist s(.m/,as ol t/ie first canto. 

in ihi.. ricli-.se |'l kc, lleattie was eli.scovcred anil 
iiolici'd In .'Ir (inrifin, af'tiTwarils l.oul (laulen-- 
l(n',n. then Slicn'l of the e-ou'itv, and In l-Oiel 'lon- 
hodilo. 111 17.*7, lie hi'cami a e'aiiilidali'I’eir the .-I- 
(iMiu)n Ilf u.sin-r in (lie (■r.iniiiK.i'-school of Aher- 
e!'I'l!. Ho w.’.s at this time foileel in tin'e-oiiipeti- 
inm; Ini!, in .M ve n', on oecasiou of a ne w vacanev, 
ln'wa.s ri'ipn-ted t'l accept the of.iee’. i.asin. ne 
wa.s ri'nioM'i'i. Ill 17”i', t'l tin I’nil'es'-.irsliip of Mmal 
I'liilo.'.ipln .mii l.i'oii'in tile iVI.irisch.i! Colie'gc. I hie 
he passi'tl the r. m.nmti r ijI" his life, oeeiipied in ifie 
/’I'aions eiiseli.'.ige ol [li- protes'ie...il eheies, i.i’d in 
Jilerarv pvil-mts. He ri’, io.i, h.- pn.-sessed .id l!ie .lel- 
'iiiita.’es of a Ci'iigeni.il si-cielv. iii the ciimpany vif 
Dr (ieorge C'ai’ipheii, Dr lli'id. Dr ((I'raid, anil 
other men ot giiiins anil Kairning, wlio tlii'ii ailorneil 
the university el‘.Vhina^eo. 

Ills (ir-i pii!ilie'atio||Bi^ a '-in P eullectio’i, eiititled 


Kcatlii'. 
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Onnidol Po^rris and Transialions, which was pi/nfwl 
' ill /7!iO or I7f)l, or many of tlir piccvs contained 
III tlii.s Jiltle voliinio lio was afterwards aslianied; and 
not only omitted tlieni in the Hubscunciit selections 
which he piihlished, hut omleavoured, as far as pos- 
(ihle, to oljhlerate all traces and recollection of them. 
Ol (lies';’ lesser piei’is, 77c llc/ri’it is best know ii ; 
ao'l, ihoujsh it cannot he <’onsidered as a finished 
eoe.ijiositioii, is fidl of pathos and hcaiitt. In 77/c 
7 j'///'V Ilf the P/'imii’i i/ii<f f'f'ims, tiaiisl.iled from the 
ly.iiin of Addison, he has dl'pl.eied a greater coin- 
neind ol tci-e and I: ippj e.spi’i soon than in most of 
111 ; oiieinal piece-. 

Mr I’eattiew.i: minied, in lltiV, to Miss Maiy 
Don, daiiehler of Dr daioes Dim. rt etor of theCirr.in- 
niai-sehool at .Mieid-an. 'I'his connection, at first 
t very WMV .aiispieioiis for his happiness, pro\ed. in 
the seipiel, ii sonree of the diejic.st distress. Tor, in 
(he Kiiirse of a few years, .Mrs Ueattie, whose mother 
had lahoiirod under a .'similar ine.lady, sho\>ed line- 
(poMie.il symptoms of mental disorder, which teinii- 
nail’d in a -slate of conlirnicd insaifity. 

Ill the ye;ir 1770. ^Ir Ueattie published his J'fSiiif 
I II III!' Xiillirr iiinl Iiiiiiiiiln/ii/ilj/ iij' Truth, in Ojijio^i~ 
thill to Siipfiistiif iiiiil Sr.epliriiiii, Ilis design was, to 
“ prove the universality and iminiitahility of' moral 
sontinientand his niotivi’.s fovtlie undertaking are 
siillieienlly evident from the title which he ha-, pre- 
fi\ed to the [look, lie appears to have been par'i- 
cularly encouraged to the proseculiou of this task hy 
I lie opinions of Dr .John firegory and I>r niacklocl.. 

\ gi'iieral outline of the work, which appeared in 
most of the journals previous to its piihJicaiioii, wus 
prepared hy the latter. Ilis original intention, as 
expressed hy himself in one of his fetters, was, “ lirst, 
to liave considered flie permanency of Iriitli in ge- 
iier;d and, secondly, to have’ applied the principle.s 
which he should have estaliiislied “ to the illustra- 
tion of certain truths ol' niorulity and leligion, to 
whieli the re.isonings of lleUeliits, of Mr Hume in his 
and of some other iimdeni pliilo.'-ophers, 
Seemed imfiivinirahle.'’ Of this plan, the fornu’r (lart 
only was completed. It is well known that, in the 
exeeiition of it, the author did not spare the opinions 
of llioxe whom lie considered as the enemies of reli¬ 
gious and moral Iriilh ; ami jiarlieuhirly treated the 
writings of Mr llunn’ without reserve or (pialilic.a- 
tion. The frit mis of till’ latlei took up arms in re¬ 
turn, represeming the T.\siii/ as a piece of peixma! 
and unprovoked hostility : and, some lime after, the 
opinions w Inch it eoiitaiiii’d were canvassed in a more 
jiiihlif m.iiiner, ,mil with much severity, in an 
iiiii'iitidu hy Dr I’riesiley. ’Ihese attacks, or I’etiilia- 
titins, wer.’ met hy Ueattie witli tlie same lirinness 
which he had displayed in the original pnhiicatiun of 
Ills sentiments; nor would he ever eoni-ent to abate 
cither the jilaiiivc's or spirit with which he had ex¬ 
pressed them. 

In proportion to the censure siliicli this publii’a- 
tiori ealh’d forlii from a ec rliiin mmibtr of persons, 
was it.s hivoiirable reeeplion with a dilierent el.iss. 

It was tbc means of guining for its author tlu* uiiso- 
lleiieil good ofliecs of (ieorge Lord lAttletnu. Dr 
.lolmson, Hurd Ui,sIiop ufUMgcesler, I’ei. y Uislmp 
of Di omore, and many othtl(|Pl’rom the great siie- 
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cess of ilic Work, a second edition of it was called for Boalt/p, 
in 177L Mr Beattie visited London in the same 
year, and again*in 177,‘5. f)n the la.st of tlic.se oc¬ 
casions, he freceivt'd sonic flattering marks of public 
notice and distinction. He had tite honour of being 
admitted to a private and long interview' with their 
Ai.ijcsties; received, from the University of Oxford, 
an honorary degree of Doctor of I.aws, at tliyy-aine 
tim»’ with .Sir JoJma Ueynolds ; and w^pKt?fcrward.s 
r(»<|uested by the latter to si: foHg.-'jiortrait. The’ 
reputation of his Tmu/, and siiUniore, perhaps, the 
iimtive.s and general char.-ieler of the author, likewfise* 
liroeured for him, iiboiit fhi.s time, a yciirly (lension 
t)i’l..’e(M) from tile frown. 

In till! cours'.’ of the same y e.’ir, f anhlishcd 

the first ])art of’his M/it'.trcf, or tin I* o/'Gr- 

fiiit.i ; to which he .'idded a seeund part in fTTL His 
ohjeet, as deserihi’d hy himself, w;is " to ti'iice the 
progress of a jmelical giiiius, born in ;i rude agi’, 
from the lirst shiwuiiig of fancy and re.ison. till tliat 
, iK’i'iod at wliieli be may be supposed capable of ap- 
pe;iriiig in the world as a Minstrel; that is, a> an 
Itinerant poet, and mnsici.iii; a eli.iraoter wliic’li, ac¬ 
cording to the iiiition of our forefathers,’ wa^ not 
only respeeliihle, hut s;iere*d." It appear* from liis 
ietli’i'.s, tluil lie litth; anticipated tile favoiirahle re- 
cepiion whieb Ibis poem obtained from llm public; 
a. doubt wliieh was proliably foundi’il on llie want ol’ 

^‘icident and variety oi' ebaraeler, in tlie composition. 

Its 'iiii’i’il. liowevii, was (jiiiekly ai’knowleilgi d ; and 
hy It tile auiboi'.s r(’putation, as :i |ioel and a man of 
gi’nias, was r.’U.sed to its lieiglit. 

On oeeasion ol' a v.icnu’y which oceurreil soon 
after in the chair of Natural and I'ixpcrimeiital Bhi- 
loMiphy at l-idinhnrgli, it w;is propo-cd that Dr Beat- 
tie sliiiuld beeoiiu’ a c.tiulidati’; to which step he 
wa.s strongly urged by .some of his frii iids. particu¬ 
larly Lord Hailes. And, about the .same pi riod, be 
received viirious oil’eis of preferment in the I'inglisli 
chureh. These phins of promotion, however, he 
.successive]\ ileeliiied, ooiisidcriiig the situation wliicFi 
be held as best adapted to bis abilities, and alfoiding 
him tin- greatist oppnrtmiilis’s of usefulness. His 
rehietanee to aeci’pt a chair in the miiveishy of 
I'aliiihurgli ;irose paitly, indeed, from the remaining 
I’ffeet of those beats wliieb eontrovcrsinl metaphysics 
bad jiroilneed, “ I ini so gre.U a lovs'r ol jieace,’* 
he says in a li.tter to one of hi.s I’rii’iids on this oeca- 
-sion, and so willing to think well of my niiglihoiir.s, 
ilnit ! do not wksh to be connected witli one person 
who di;likes iia.”. 

I’lMween llio years f7H0 and IT.'t'*, In' published 
Jii.s I'.lcnicnts ,’i/’ yhirnl Siti'ncr, aiu! various other 
works, moral mul critical, which are vvell known, 
and deservedly popular. He eiyoyed die ac(|uaii)t- 
anco and I'rieiidsliip of many distiiigm-'n-’d charac¬ 
ters, in different classes of society. Among his lito- 
rary correspondents in Kngland were Bisliop Por- 
leiis; Mrs .Montague, ,Sc itf the poet of AmweJl, and 
.Mr Gray. He was entrusted by tlie latter, in IThS, 
witli superintending an eilition ot his poems, printed 
liy Foiilis. 

During the latter period of his lili’, Dr Ueattie cx- 
j’cneneed a new train of domrstie calamities, vvliich, 
added to the unfortunate bituatioii of Mis Beattie, 



Beattie, ^fadualiy untlermined hia haalldi, and impaifed bi« 
intellectual powers, "fhe first and severest of these 
trials was the loas ftf his eldest son, James Hay Beat- 
■ tie, who died io 1790; in whtjse society he had Ihund 
one of his greatest enjoymeiite^ ai.-.l who had already 
been associated witli him iff tl»e Professorship of 
', Moral Philosophy, at the early-agc of ij),* Some 
liiAwuNMftec, his only remmning sou, Montague Beat* 
tic, likeStSm^ied, after a short illness, litis event 
he intimated to one of his friends, by a letter Written' 
on the same day, in the terms of cidin and unafiect- 
ed resignation. But his mind had been vioiontly 
sliaken, even before Uiis blow; and, when he look¬ 
ed on the dead body of his son for the lust time, he 
gave way to the scene, and exclaimed, “ Now I 
iiave done with this world.*’ Its first effect was the 
Joss of memory respecting his decciised son. Yet 
it was found, that, by the mention of what the 
latter had suffered during his sickness, his recol¬ 
lection could usually be recalled. He continued 
to discharge Ids duty as Professor; hut, notwith¬ 
standing some returns of a more vigorous intellect 
and fancy, he did not from this time resume his 
studies, and seldom answered tltc letters which 
he received. He w'u-s attacked with palsy in ITfifi, 
and iitterwards sustained repeated shocks, the last 
in 180‘.1. He lingered till the 18th of August 
1808, when he expired at the age of 68. A partieii- 
Jtir Account of hh Life ami IVritine*, by Sir \yil* 
li.tni Porbes of Pitriigo, who had long been, his 
friend and confident, was published in 1806, in which 
arc to be found some interesting selections firom his 
private correspondence. 

The chai'acter of Dr Beattie is delineated in his 
ivritings; of which the roost prominent featun s arc 
purity of sentiment, and warm attachment to tiie 
principles of religion and morality. His disposi¬ 
tions were gentle and modest, and he possessed great 
tenderness of heart. He was laborious in his lite¬ 
rary pursuits, yet fond at all times of conversation 
and society. Towards the latter period of his life 
he was subject to an irritability of nerves, by which 
his temper w'as sensibly affected; and tiiough, to 
;i|ipearance, his bodily frame was robjist, he had im¬ 
paired his strength by excess iu study. He pos¬ 
sessed considerable talents both for musm and draw- 
iiig. 

His abilities as a writer may be said to have al¬ 
ready undergone tluit ultimate test which is to be 
fouiul in public opinion; and it has ranked him high 
us a moralist, a critic, and a poet. His Jissa^ on 
Truth became a very popular book, particularly in 
luigland, and has gone through many editions. It 
must be confessed, tiiat this work is not witiiout con- 
sidernble faults as » philosophical composition. Its 
loading doctrine liu.s been thus stated by himself: “As 
wckiiow nothing of the eternal relations of things,/Aef 
to IIS is, and must be truths which we feel that we 
must hclievc; and that to us is falsehood which wc 
feel that we must disbelieve. I have shown that all 


genuine reasoning does ultann^ly terminate in cer< BeatiK 
tmn principles which it is hnpos&iblc to disbcHeve, 
and as impossible to prove; utat, dierofure, the ul¬ 
timate standard of truth to us .is cuiiWKin sense, or' 
tliat instinctive coftyictiim.ioto which all tiue I'easun- 
. ing does uesolvo itsalF,’^- It is now generally admitted 
that, in the illuetration of this doctrine, which is uon- 
Ibtinalilp inaub^timee ta that oFUciu, Dr llcattic has 
fallen into some errors, or atiMst ambiguities,-which 
the former has been enabled in a greater degreti to 
avoid. What constitutes tlie cliief deiect. of the 
Eitsav is a wiutt of tliat strictness and pred.rion, 
which a discussion of the mefuphysicnl jiarls of tlie 
subject necessarily requires. He has used tlie term 
cmivnon *etise'Htth more-iatitufte, and. in . a greater 
variety of signitications, than is consistent with ex¬ 
act or conclusive reasoning; and he luu stated some 
propositions too generally, and without the limita¬ 
tions which they seem to reijuiret Ndt^ithstanding 
this imperfection of the work, when considered strict- 
I ly as a logical treatise, it is ^rtain tliat many of the 
nindameutal doctrines delivered iu it carry with 
tlicm an Irresistible weight, which subsequent in¬ 
quiry and discussion have tended, not to diminish, 
but increase. It may justly bO considered as an ex¬ 
ample, in prdiable reasoning, of that indirect but 
conclusive mode of proof, which, in mathematical 
science, is usually termed reductio <td idtmrdum ; a 
form which has been frequently and succmsfully em¬ 
ployed by Dr Reid, for similar purposes. A refer¬ 
ence to the sources of knowledge possessed by man¬ 
kind in general, and to tbeir common or universal 
sentiments, is an appeal regarding certain acknow¬ 
ledged facts, os an ingredient and ground-work of 
science. Nor is it to be supposed tliat, in these 
cases, philosophy surrenders her judgment to tlie po¬ 
pular opinion ; but only, that the coaciusions of the 
soundest and the most imprqved reason are conforma¬ 
ble to the dictates of our faculties, as they are exercis¬ 
ed by the majority of mankind. The materials of know¬ 
ledge possessed by the philosopher and the vulgar 
are the same; it is in the extent of the inferences 
which are drawn from tliem, in their combination, 
and in the uses to which they ore applied, tliat the 
disproportion is to be found. In their reasoning on 
mixed subjects, and in the power of remote calcula¬ 
tion, men differ infinitely; in their immediaU! judg¬ 
ments tliey dififer very littie. 

It is undeniable also, with respect to tlie style of 
this work, tliat Dr Beattie has mllen into an error, 
by using, on various occasions, a greater keenness 
of expression than is at all suited to the argumenta¬ 
tive parts of bis subject. An author may, indeni, 
be moved by a commendable feeling ^f indignation, 
to commence the task of writing, wliakver be tlu 
subject of di.scussion. But he who attempts to con¬ 
duct a train of reasoning, while under Iho immedi¬ 
ate influence iwen of a just passion, engages in too 
difficult a matter, and foregoes many advantages. 

The truth is, that the metaphysical speciilutions of 


* All interesting Account of his Life and Character, with a small collection of his compositions, in prose 
and verse, w.is printed by Dr Beattie in the }'ear 1800. 
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Bpatt/V, Borkcley and Hume had proceeded so Tar in con- 
tradicting the ordinary apprehensions and feelings of 
mankind, as to prove, in the clearest manner, even 
to men of science, the impossibility of obtaining 
certain knowledge, by any exorcise of the hu¬ 
man intellect, altogether abstracted from the in¬ 
formation of mutter, and the employment of our 
other faculties; and those consequences with regard 
to morality, religion, and the social state, which ap- 
iicavcd to flow as a necessary result from tlie spe- 
. ulative prim iplcs, particularly of Mr Ilurac, roused 
in a large class, both of the learned and unlearned, 
a sense of repuguunce and opposition proportionally 
strong. Dr Beattie was among the first who endea¬ 
vour, d to re.sist the current of these opinions. Ilis 
bool; was polemical; and that warmth of langiuigi-, 
uliicb he lias not studied to repress, must be as- 
. ribed to these circumstances, if it cannot be defend¬ 
ed by them. , 

But the objections in question are not nitphc.ible 
to any of his other works. It is impossible here to • 
enter into a farther detail of these various publica¬ 
tions. His Elements o/‘ Moral Science, and his dil- 
ferent critical and philological treatises, are composi¬ 
tions of a very iileasing character; and it was chiefly 
by them that his reputation was established in other 
countries. Some of his books were earl^y translated 
into the Dutch and other languages. A French trans¬ 
lation of his Essnifs on Poelri/ and Muf.ic was print¬ 
ed at Tarts in 17«)8. But 'tus the author 
of the Minstrel tJiat Beattie is known, and will eon- 
tinue to be admired. This poem, or rather poetical 
fragment, foi the .hsign was not completed, stands 
fully confirmed in the public favour; and it is .suflfi- 
cieiit to say, that, iii beauty both of sentiment and 
imagery, it stands in the first class of poetical com¬ 
positions. It would bo difficult perhaps to select, 
from the body of English ver.se, any single pa.ssuge 
w'hich ex.;els this slan/a in the first part; 

'• O liow eaii'st thou leiiouuce the Ijoiiinilfss slorc 
t)f iluiiiii'i, wliiHi Nature to Iter vitl.iiy juldt,! 

I'lie wa liUns wo.MlIiiuil, the u muiihIiii!! slioie, 

Till- p«iu|i ol'irioves, lUe amiiituie * offield,', 

All lli.tl tlie, rein I i-ty rtf iii'iri.mK nili|t. 

And all tliat eelioft. to tlw sour of'en ii, 

All tlial the iiimii.tiiii’.iMiilli iii.R boHun ‘.hiilds, 

Aii'l .lU Ibe di e,til imiynificeiioe of heaven . 

O ho« CoiiVt tlioii reiioiii.t'e, and hope to lie IbiRiven 

It has bet'll objected to the second part of the 
Minstrel, that it contains too mucli philosophy. But, 
tlioiigli the instruction eonvi'yed in it is frequently 
address.'.! to the understanding, it is never abstruse, 
and tlie lessons ari' tlio.ve of a poet n.it less than ol a 
m.>ra1i.st. Like tlie Castle of Indolence, it is, in 
scope and design, a didaelic piece. Both commence 
in the highest strain ol' .lescriptive and pathetic 
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poetry; and the subsequent depression of tone in Beafiie 
both is a necessary result of this lolly preparation, jj„.„ 
But the criticism is more Just when applied to the *1,”,,^*' 
work of Thomson than to the Minstrel, v —, 

Dr Beattie's style is classical, mid always perspicu¬ 
ous. Ho was never weary of retouching what he 
wrote, the chief secret of good composition, with-. 
out which, at least, no composition can be .! 

complete. He deserves, above all, tbi-'- wliicli is the 
greatest praise of an author, that no one can read 
his works with a candid mind, and ri-se from the pe¬ 
rusal unimproved. 

The following is a list of Dr Beattie’s writ¬ 
ings:— Poems, first published in 17f>0-— Essay on 
Truth, 1771.— Minstrel, 1771, 1771'.— Essays, viz. 

On Poetry and Music—On Laughter and liulicrous 
Compo.sition—On Classical Learning, 1T7(».—D/s* 
serfations, viz. On Memory and Imagination—On 
Dreaming—On the Theory of Language—On Fable 
and llomancc—On the .Attacliments of Rin.lre.l— 
and Illustrations of Sublimity, 178.'1.— Endcnecs of 
Christianity, ITSti.— Elements of Moral Seieuee, 1 7f)0. 

17 .q:l. He likewise publislicd, in 1730, on edition of 
Mr Addison’s pap. i> in lli.' Taller, Sj;cclutor, (Inard- 
iun, and Fneholdrr, and of Ids treatise on the Christ¬ 
ian lie/igton, with bis l.ife by Tiekeli, and some ori¬ 
ginal Noll'S, FiUnburgli. I vnls. ,Svo. (IvK.) 

BK.VU.M.VIUIH.VIS (T.i-.i.ur Aloustin C'ahon 
appears to bavi' been one of ilitisi' perMHi.s who, 
from restlessni’ss of dispoMlioii aiul singnlarity of 
clinractor, obtain, in Ih.'ir own age, nioic cel.'briiy 
than they are entitled to from their merit or tnlents. 
lie was born at Paris in 17•^‘-^ and was the son of a 
eiockinaker, who brought him np to his own traile. 

From his earliest youth, however, he dis.'.n.'red 
an iiiclimition for literature, tog.'ilu'i- with a re¬ 
markable talent for nuisie. Ilis proficiency in that 
art procured him an introduction to the Froncfi 
court, where he was emjiloyed to teach the prin¬ 
cesses, daughters of Louis XV. to play on the gui¬ 
tar, At their concerts, which he atli'iiilcd, ho bc- 
caiiie acquainte.l w ith the banker Duverney, by whom 
he was instructed in business, ,aml placed in a situa¬ 
tion which was likely to lead to fortune. Beaumar¬ 
chais first attracted public attention by his drama of 
Eugenie, which was published in t7<>7 : hut he was 
ehieflj' indebted (or the notoriety he obtained, to the 
various law-suits iti whieli hi- became involvednller the 
death of his patron Diiverney. Having eommeneeil 
an action against the ('oiiiit de la Bli.ehe, the grand¬ 
nephew of IJiiverniy, for jjaym.iit of a trifling balance 
of an aecouiit which was due to him by his lU'ceas- 
eil patron, and the suit having been removed from 
Aix to Paris, M. (Joezman, ono of the ju.lge.s of the 
Parliament Muupeou, which wawtlii’n \i.ry unpopular 
in the capital, was appointed to ripurt and decide 


* It is remarkable that this word .should have been objected to by Dray, in his Criliftc, commuiiicated 
to lh(' inthor pr. v.<)Ui.ly to the publication of the Minstrel. His reluctance to admit a term, which could 
wjiiv be remlered ohji'ctioiiaale by being ranked with none but those of tlie highest and purest class in 
poetry, would of itsilf be a suffi. ii nt ti ihute to the di^jtion of this beautiful passage. But Gray does ample 
justice’to tlie whole stanza; “ Tins,” he exclaims, *• is true poetry ; this is inspiration " 




llesiimar- on its merits. Henumarebais »us|Hctir.ff tlint lie wta Bad passerf some time as an exile from bis native Brsamar. 
clmi*.. cxL-lnded from the presence of Gouzman by the in- country, he returned to hVance when the storms of 
Bucnce of the fount d,; la Blaciie, and thus prevent- the Uevolution had subsided into a more settled ty- 
• ed fnuii explaining tlie merits of his case, bribed ranny, and having recovered possession of his villa 

certain dependents i)f the jiidne in unler to be admit- in the Faubourg tit Antoine, he remained tliere till 
ted to an interview. The cansei however, was decided his death, which happened suddenly in the year 
•ngainst liini before he could oBiain an audience, and 1 7(){), 

if; whole of the bribe not having hcen fit limed, along 'I'he moral cliaracter of Beaumarchais seems to 
correspondei -"0 took place, by which Goeznian was have been fer IVom unoxecptionablc. He was rc- 
.nt length Ml niucli exasperated, that lie instituted a nlhrkahlc for extraordinary indiscretion, restless- 
prosecution against Beaumarchais for an attempt to ness, and ambition, an overweening couccit of hk 
corrupt him in his judicial c!i]tacity. Beaumiirchais own talents, and an undisguised contempt for oliicrs. 
was aciputled of the cliarge, while Goczniaii was With these defects, it is not w’oiidtrful that his 
found liable to him in damages, and was lariher con- conduct should have formed the subject of some 
victed of subornation and falsehuod in his attempts absurd eulninnics. J.n llarpe mentions, tiiat these 
to substantiate the accusation. Tlie decision of were propagated to such ,'in extent, that it was 
Goeznian having hecn rescinded, and the jirineipal at one time reported, tliat he had made' away, by 
cause remitted to the Farliament of Aix, where it poison, with his two wives whom he had 8uce«;ssivc)y 
Imd originally depcnilud, Ileauinarehais again became married for their fortunes—a report, on which Vol- 
involved with the foiml de la Blnehu, in a litigation , taire is said to have remarked, ** re Bmimarchais 
which originated in tlie calunmics and uiuliie intlu- ni'cU point un rnnmitfiuneur—it eti trop drole'' Even 
enoe by which the fount attemptcil to overjiower his the journey whicli Ife undertook to Spain, in order to 
adversary. In this di'i)>iite, neaiimurchais also pre- vindicate the honour, and secure the happiuese of a 
vailed; but llio chief advantage which he acquired sister, and which seems to have been the most, praiso- 
I’roni these various processes w.as the aslouisli- worthy action of his life, was made the subject of 
ing interest, and adiniratioii which were univer- invidious misrepresentations, frOm wliich he has vin- 
.sally excited in France by the I'miums or Mr~ dicuted himself in one of his Metnoires againiit La 
moirrs which he wrote in his defence ; in which lllucho and Goezmau. 

the most logical and convincing argument is ^i-* Besides his MSoioireit, Beaumarchais is the author 
versified with the bittcre.'it sarcasm, the keenest of various dramatic productions, which made a great 
raillery, and the relation of incidents as strange and noise, and gained him considorable reputation in Paris 
•ninising a.s llio.se which are met with in romance, at the time they appeared, llis/'.'sgcniV, ofwliich the 
These able and lively produiitioiis, Jiowcver, promir- plot is founded on astory in the Ditthk tioiteuXy and hk 
ed him many enemies, as they discovered him to bo /Jcus /tmis, which hinges on the embarrassment and 
a mail of a mo.st resentful .and ealiimiiious dis- parple.xily of a merchant on the verge of insolvency, 
positiun. He also lest a gtxid deal of the repti- are serious scniiineiital comedies, written in imita- 
tation he had aeipiirid, from being involved in lion of Diderot's I’cir dr Fomillr, I'.Hgc.nie, which 
a new process, in wliieli he found the advocate was the most succcs.sful of the two, is rather a ro- 
Bergii.-se a more f.irmidalilo opponent than Gocz- nmnee carried on by dialogue, than n drama. It 
man or I.a Blache; and his new dii'woi/r.s want- posses.ses little pathos or intcre.st, and the ordy emo¬ 
t'd the .siiirit and gai< ty to vvliicli his former ones lion felt in its perusal, is a certain degree of curio- 
wei'i' indebted for their popularity. Though oe- .sity (.onci'ruing the event of the stoiy, I'he inci- 
eiipied vvitli these processes, and various literary dents in Lcs fX’Kj//ai/s arc Hat and insipid, aiul as 
pursuits, Bt'aiunurcbais did not iiegleet the ini- it is not sustained by tlie charms of versilicalion, it 
provement of bis fortune. He engaged in various fails almost entirely of theatrical elTect, Benuniar- 
specululious, of which the most profitable was his cliais obtained more success in hi.s dramatic career, 
jiroject of supplying the Americans w ith arms and wlien he quitted llic imitation of Diderot, and folJow- 
aimminiti'Mi during the war witli this eountiy. ing the natural gaiety of his own getiius, represented 
Having thus gfined a eonsiderahle fortune, he the lively and entertaining character of Ugaro, in 
huih .( miigifilieent villa in the Faubourg i*t .^n- two succesKive pieces, Le</(-• .S'cv^/c and/.« 
loiiie, wliieli lie embcllislicd with inuclr ta.ste, and I'n/tr ,fn!fVra,on In Mitnn;ir dr Fipjtra. The first 
at great expenee. He afierwards lost some part of of tbe.-e couiedios merely turns on the a.ssistanee 
the uioiiey he had acquired by an expensive and w'liieh the Count Almaviva receives from Figaro, llie 
ill-exeeiiti'd edition of the vvork-s of Voltaire; ami /ii/rAiVr ifc AV'e/.Vc. in his stratagein to carry off Kosice 
luiilier the early support v'liieli he gave to the by duping an old guardian, by whom she w is strictly 
principles of the lueneli Uevolution, nor Ins im- watched, ami who intended to marry her hiiiiselt'. 
jiortation of llre-arius for the use of the ItcpcIi 'J’he JMaria^e de Fij^arn princi[>ally hinges on the 
forces, wci-e sufficient to preserve his projiorty from scheme devised by the Count Almaviva, of marrying 
confiscation, or his pci.son from proscription. The a beautiful attendant of his countess to Fig.iro, «itii 
sulfering-. ami danger', which ho ('Xporicneeil during designs which seem to have been suggested by .soitiu 
Ibis period, have bci.n detailed by him in a vvoik en- scenes in the Casiitn of Flautus. Both picas are 
titled, Mrs Six Fpoque-t, which is written with con.si- full of lively dialogue, dramatic moveinent, and in- 
derable loree and interest. Alter he hud endured genious Jem dr thentre. The autlmr, however, 
every species of acciuatioii and pertceution, and had at fir.st great ditliculty in getting the dforwifnt 
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Beaufflar* de Figaro represented; and the curiosity and ck* 

® j pectation of tlie public were excited to the highest 
Reilui>. pitch* previous to its appearance. It continued to 
be acted twice a-week for two years, and produced 
iininense profits both to the author and the come¬ 
dians. lo a reader of Uie present day, the chief 
interest of the Manage de Figaro arises from the 
distress experienced by the countess, on finding her¬ 
self forsaken by her husband, and the engaging, 
tJiough nt)t very morul, character of the page Chd- ■ 
rubin; but in Frauce its popularity might be partly 
owing to the numerous earcusiiis both on the political 
and judicial administration of the country. This was 
evidently one of the author's chief objects, os lie 
boasts in his preface, ^uil a forme mn plan defa^on 
t) y /hire entrer la critujtie d'uue fottle d'ahus ijiii 
dexoient la sacietf. Beaumarchais has introduced 
Figaro a third time, in his last drama, La Mere Coa- 
pahle! and it is generally supposed that l>y this cha¬ 
racter, in all tfin three dramas, he intended to repn.>- 
sent himself. Figaro, it is true,,is originally a bar-< 
her, and afterwards a valet ; but he is also a poet, a 
musician, and great intriguer, while the freedom 
which he uses with his master gives full scope for 
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the develonemait of the cbarecter. In La Mere Betaoiar. 
CmpahUt he has also introduced, under the name of , 

Begearss, his old opponent the advocate Bergassc. uclty. • 
Indeed, he admits in his preface, qu£ Begearsrn'est 
pas de son invention et yuH fa vw agir. 

Most of the plays of Beaumarchais are preceded 
by prefaces, in which he has vindicated them against 
objections, and pointed out their beauties; hutfcs-kc 
neither possessed much learning nor taste, his literary 
pleadings were not so happy as his judicial ones. In¬ 
dited, the great secret of Beaumarchais' success was 
the perceiving and availing himself of the tone and 
spirit of the times. The vogue in which the Pere de 
FamilU then was, secured applause for his Comedies 
Lannomntes, The unpopularity of a parliament, en¬ 
trusted with the administration of justice, procured a 
favourable reception for his Mfmoires ; and the rising 
clamour against the government of the country, gave 
additional zest to the sarcasms of the Mariage de Fi^ 
garo. Of conseipienee, Bcauinarehais, daring his 
life, was more celebrated than respectable, and the 
reputation he enjoyed in his own age was greater 
than that which he is likely to preserve witli pos¬ 
terity. tM.) 
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Beauty, —that property in objects by which they 

arc recommended to the power or faculty of Tastk— 
the reverse of Ugliness—the primary or most gene¬ 
ral object of love or admiration. - 


These, we confess, are rather explanations of the 
word thon definitions of the thing it signifies ; and 
can be of no value, even as explanations of the word, 
except only to those who understand, without ex¬ 
planation, all the other words they contain. For, if 
the curious inquirer should proceed to ask, " And 
what is tlic faculty or power of Taste ?” we do not 
see at present what other answer we could give, than 
th.at it was that of which Beauty was the objeei; or 
by which we were enabled to discover and to relish 
what was Beautiful. It is material, however, to ob¬ 


serve, that if it could be made out, as some have al¬ 


leged, tliat our perception of Beauty was a simple sen- 
. sation, like our perception of colour; and that Taste 
v^as an original and distinct sense, like, that of seeing 
or hearing; this would be truly the only definition that 
eouJd be given, either of the sense or of its object— 
and all that wc could do in investigating the nature 
of the latter, would be to digest and enumerate 
(he circumstances under which it was found to pre¬ 
sent itself to its appropriate organ. All tiiat we can 
s«y of colour, if we consider it very strictly, is, that 
It is that property in objects by which they arc re¬ 
commended to the faculty of sight; and the faculty 
of sight can scarcely be defined in any other way 
than as that by whicli wc are enabled to discover the 
existence of colour. When we attempt to proceed 
farther, and say that Green is the colour of grass, and 
Red of roses or blood, it is plain that wc <lo not in 
any respect explain the nature of tliosc colours, but 


only give instances of their occurrence; and that 
one who had never seen them could learn nothing 
whatever from these pretended definitions. Complex 
ideas, on the other Jiond, and compound emotions, 
may be always defined, and explained to a cetlain 
extent, by enumerating the parts of which they an- 
made up, or resolving them into the elements of a hich 
they are composed :-~^iid we may thus ii('(|uire, nut 
only a substantial knowledge of their nature, but a 
practical power in their regulation or production. 

It becomes of importance, tlietefon', in the very 
Oiits(.'t of this inquiry, to consuler whether our sense 
of Beauty be really a simple sensation, like some of 
those we have enumerated, or a coiii|)ound or deri¬ 
vative feeling, the sources or elements of which 
may be investigated and nscertaiued. If it. be 
the former, we Invc then only to refer it to the 
peculiar sense or faculty of which it is tiie object; 
and to deterniiuc, by repeated obsi'rvntion, ui.der 
what circumstances it oceiirs :-i-Bul, if it he the lat¬ 
ter, we have to proceed, by a joint jirocess ol' ohser- 
vation and reflection, to ascertain what arc the pri¬ 
mary feelings to whicli it may be referred; and by 
what peculiar inodifleatioii of them it is produced 
and distinguished. We are not quit..- prepared, as 
yet, to exhaust the whole of this important discus¬ 
sion, to which we shall be obliged to return in the 
Boquel of our inquiry; but it is necessary, in order 
to explain and to set forth, in tlieir natural order, the 
difficulties with which the subject is surrounded, to 
state here, in a very few words, one or two of the most 
obvious, and, as we think, decisive objections against 
the notion of Beauty being a simple sensation, or the 
object of a separate and peculiar faculty. 

1 
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, The fii^i and periH>|Mi tbe most considerable, is the 
want of agreement as to this prince and existence 
t^irkt‘n>a»o.i Beauty in psrticuiar ob&ts, among men vrfaose 
►a*,,I. .St the o^nijjation « perfect, and who arc plainly posaoss- 
B.'jutv'’b •• cd of the faculty, whatever it n ly be, by which 
ill!, j (I- rii- Beauty is discerned. Now, nosuch thing h^pens, Wo 
li.,i q.iaiity, imagine, or ean be conceived to happen, in the case 
anil thi I'b- pjjjgr simple sensation, or the exercise of any 

othc/distfnet faculty. Where one man sees light, 
He.u. 01 all men who have eyes, sec light also.—All men a!- 
Variilt)- low grass to be green—and sugar to be sweet, and 
th.it thimii —nod tim unavoidable inference from 

S’t'Siy “">■ apparent disagrcoinent in such matters neccssa- 
,to not It- rily is, that the party is insane, or entirely dcstituto 
ruu.iisv this oi' the sense or organ concerned in the perception, 
qiinliiy III Will, regard to Beuuly', however, it is obvious, at first 
siglil, that the case is quite diileront. v'>ne man sees 
it pcrpc‘ti)a)ly, nliere to another it is quite invisible, 
—or even wlierc its reverse seems to be conspicuous. 
Nor is this owing to the insensibility of either of the 
parties—for the same contrariety exists where both 
arc keenly alive to the infliioiicesof the Beauty they 
respectively discern. A Chinese or African lover 
would probably see nothing at all attractive in a belle 
of London or I’aris,—and undotibtedly, an elcgntis/iir- 
miinm spectator, from either of these cities, would dis¬ 
cover nothing but deformity in the Venus of the Hot- 
U iitofs. little distance in time produces the same 
ellecls Hi distauee in place;—the gardens, tlie furni-, 
turc, ( 111 ! dress, which appeared beautiful in the eyfes 
of oiir gritmUhtliers, are odious and ridiculous in 
ours. Nay, llic diflercnce of rank, education, or 
employments, give ri-se to the same diversity of sen¬ 
sation. 'I'lie little shopkeeper secs a Beauty in his 
ri>!i<l.si(l(‘ box, and in the staring tile roof, wooden 
lions, and clipped boxwood, which strike horror into 
flu; soul of the student of the picturesque,—while 
/((■ is Iransported in .surveying the fragmonis of an- 
eient M'ldplure, which are nothing but ugly ma-ssesof 
mouldering stone, in the judgment of the admirer of 
neatness. It is needless, however, to multiply iii- 
staiiees. since the fact, admits of no contradiction. 
But how can we believe, that Beauty.is the otijeet 
of a peculi:.,’ sense or faculty, wlien persons un¬ 
doubtedly possessed of the faculty, and even in an 
eminent degree, can discover nothing of it in objects 
whiTC it is distinctly felt and perceived by others 
with the Slime use of the faculty ? 

This one consideration, we confess, appears to us 
conclu.sive agaiinst the supposition of Beauty being a 
real property of objects, addressing itself to Uie 
powt'r of 'I'astc as a separate sense or faculty,—and 
seems to point irresistibly to tbe conclusion, that 
our sense of it i.s the result of other more elementa¬ 
ry feelings, into w liivh it may be analyzed or resolv- 
' second objection, however, if possible of still 

iuli'mte*va- Kveater force, is suggested, by considering the pro- 
net) Ilf ol>- digious and almost infinite variety of things to which 
jrriB to this property of Beauty is ascribed, and the iinpos- 
^*'f imagining any one inherent quality which 

Seiiiiiy** belong to them all, and yet, at the same time, 

mii.i he possess so much unity as to be the peculiar object 
held lo lie- of a separate sense or faculty. All simple qualities 
•“".‘I- that are perceived in any one object, are immediately 



mCi^ited'to be (Ae tame, Wheti they are again pet- ^ ^ »iy- 
delved! in eooAer j and the objects in which they 
are thus perceived, are at once felt au far to resem¬ 
ble each otimr, and to partake of the same nature. 

Thus snow u sce'u to he white, and chalk is seen to bo 
white; but this is no sooner seen, than the two sub¬ 
stances, however uniiko in other respects, an* felt at 
once to have this quality in eommon, and to resemble 
each other in all that relates to the quality of colour,' 
and the sense of seeing. Now, is this felt, or could 
it even he intolligibly asserted, with regard to the 
quality of Beauty ? Take even a limited and sjiecific 
sort of Beauty,—for instance tlie Beauty of Torni. 

The form of t£ fine tree is beautiful—and the form 
of a fine woman,—and tbe form of n column, and a 
vase, and a chandelihr. Yet how can it be said that ' 
the form of a woman has anything in common with 
that igf a tree or a temple! or to which of the 
senses by which forms arc distinguished, doe.v it ap¬ 
pear they have any resemblance or afiinity i 
, The mutter, however, becomes still more inex¬ 
tricable when wc racolicct that Beauty does not be¬ 
long merely to forms or colours, but to sounds, and . 

{lerlmps to the objects of other souses; nay, that in all 
languages and in all nations, it is not supjiosed to 
reside exclusively in material objects, but to belong 
also to sentiments and ideas, and intellectual and 
moral existences. Not only is a tree Beautiful, as 
well as a palace or a waterfall; but a poem is Beau¬ 
tiful, and a theorem in mathematics, and a contrivance 
iu mechanics. But if things intellectual and totally 
segregated from matter may thus possess Beauty, how 
can it pos.xibly lie d quality of material objects! Or 
n Imt sense or faculty can that be, whoso proper office 
it is to intimate to uS the existence of some property 
which is coininon to a flower and a demonstration, a 
valley and an eloquent discourse ! 

The only answer which occurs to this, is plainly Soggesiwn 
enough a bail one; but the statement of it, and of its 
insufn^cicncy, will serve better, perhaps, than anything 
else, to devclojie tlie actual difficulties of the subject, tlicir com- 
and the true .state of tlie question with regard to them, mon qoulity 
It may be said, then, in answer to the questions we 
have suggested above, that all these objects, however 
various and dissimilar, agree at least in being Agrec- 
uhlc, and that this A^reeabhnest, which is the only 
(|uality they possess in common, may probably be 
the Beauty which is ascribed to diem all. Now, to 
those wiio are accustomed to such discussions, it ref'ifod, by 
would be quite enough to reply, that though the 
AgrecabJeness of such objects depend plainly enough tioim, 
upon tlieir Beauty, it by no means follows, but quite 
the contrary, that their Beauty depends upon their 
Agrceableness; the latter being the more conipre- 
hensivc or generic term, under whiefi Beauty must 
pnk us one of the species, lis nature, therefore, is 
no more explained, nor is lc.°.s absurdity substantially 
committed, by saying that tilings arc Beautiful, be¬ 
cause they arc Agreeable, than if we were to give 
the same explanation of the sweetness of sugar ; for 
no one, wc suppose, will dispute, that though it be . 
very true that sugar is agreeable because it is sweet, 
it would be manifestly preposterous to say that it 
was sweet because it was agreeable, for tlic bene- 
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Itoaiiiy. fit,, liuvcver, of those who with or require to be more 
ivgularly iiiiti.'iU'd in these iiiysteries, we beg leave 
to iulU H few observations. 

anil imxe In the plaic, then, it scetns evident, that. 

iniiiriil.iilj. Agreeableness, tn general, cannot be the suune with 
Reauty, because tlierc are very matiy things iti tlte 
highest degree Agri'eable, tliat can in no sense be 
called Iknutiful. Moderate heat, and savoury food, 
and rest, and exerci'C, are Agreeable to the body; 
hut noae of the.se can be called IJeatUiful; and 
among elnicts of a higlu r elass, the love and esteem of 
otiieis. and faille, and a good con.seieiiee, undbcallh, 
and riches, iind wisdom, are all eminently Agreeable; 
but not at all Reaiitifnl, according to any intelligible 
Use of the vionl. It is plainly (]uite absurd, tltere- 
fore, to '-.It that Beauty consist.s in Agrecableness, 
without .-pirilying in eonsequenee of what it is agree¬ 
able,—or to hold that anything wlmlever is tnu^^it :is 
to its natuie, by merely classing it among our plea¬ 
surable emotions. 

Ill the second place, however, we may remark, , 
that among nil the objects that ane Agreeable, whe¬ 
ther they are also Beautiful or not, seareely any 
two are ,\greeable on aecoinil of the same qualities, 
or even suggest their agreeahleni.ss to the same fa¬ 
culty or organ. Most certainly there is no re.sem- 
blance or .allinity whatever between the ipiaiities 
which make a peach agreeable to the palate, and a 
beautiful statue to the e)'e ; which soothe us in an 
easy chair by the tire, or delight us in a pliilosophi- 
eal discovery, 'fhe truth is, that Agreeableness is 
not properly a quality of any object whatsoever, but. 
the etteet or result of certain qualities, the nature of 
wliicli We can generally delinc pretty exactly, or of 
which we know at least with certainty that they ma¬ 
nifest themselves respectively to some one particular 
.sense or faculty, and to no other; and consequently 
it would be just as obviously ridiculous to suppose a 
faculty or organ, whose utlice it was to perceive 
Agrecableness, as to suppose that Agreeableness was 
u eiistinct (piality that coni.I thus hi' perceived. 

The class of agreeable olijeets, thanks to the 
bounty of Providence, is esce'odingly large, t'ertaiu 
tilings are agreeable to the p.'late, and others to the 
smell and to the toueh. iSoiiie again are agreeable 
to our iaeulty of iimigination, or to our uiideistuml- 
ing, or to our moral feelings; and none of all tlie.se 
we call Beautiful. But there are others whicli we do 
call Beautiful; and those we say are agreeable to 
our I'aculty of Ta.ste :—but vvlien we come to ask what 
is the faculty of Taste, and what are the quiilities 
vvhicli reeoininend ihetn to that faculty?—we find our- 
selves ju.st where we were at the htgirining of (he 
discussion, and embarrassed with all the dillieultiiw 
.•irising from the jirodigioiis diversity of objitts whiih 
seem to possess these ([ualities. 

We know prettj well what is the faculty of seeing 
or hearing; or, at Ie;ist, we know that wliat is agree¬ 
able to one of those faeultie.s, has no i fleet what¬ 
ever on the other. S\ e know that bright colours 
aflbrd no delight to the ear, nor sweet tom s to (he 
eye; and are therelore peflictly assured that the 
qualities which make (he visible objicts agiceahJe, 
cannot be the same with those wliieh give plea.Miie 
^ to the ear. But it is by tlie i je ai.d bv (he ear that 


all material Beauty is perceived; and yet the Beauty . B' sHiy- 
which disejostw itself to these (wo separate senses,_ 
and plainly deptinds upon qualities which have no 
sort of atlinity, is suppo.sed to be one distinct (piali- 
ty, and to be perceived by a peculiar sense or facul¬ 
ty ! The perplexity becomes still greater when we 
tliink of the Beauty of poems or theorems, and eiide,T- 
vour to imagine what qualities they cun posse.-w in 
common with tl>e agreeable inuditlcutiuns oT light or 
of sound. 

It is in these considerations nndouhtedly that the In wl.ai th* 
diffieulty of the subject consists, ’i'lie faculty of ';">"f 
Taste, plainly, is not a faculty like an> of the externa! * 

senses—the range of whose objects is limited ami pre- ^ 
cise, .is well as the ({ualities by which they arc gralitied 
or ott’ended,—and llcaiity, accordingly, is discov<;red 
in an infinite variety of objects, aniung which it seenia, 
at first sight, impossible to discover any otlier bond 
of coniie.'kioii. Yet boundless as their diversity may 
appear, it is plain that they mat resemble each other 
in amii't/iin", and in something more definite and do- 
fmable than merely in being agreeable:—since they 
are all classed togetlier, in every tongue and nation, 
under the cuninion uppellatiun of Beautiful, and are 
felt iudi'ed to produce emotions in the mind that have 
some sort of kindretl or ailinity. The winds Beauty 
and Beautiful, in short, iiuist mean something; and ate 
Hiiivcrsiilly felt to nieim something niueli more de¬ 
finite than agreeableness or gratilleatiini in general, 
imfl whili' it is conlessedly by no means easy to de- 
scrilie or define what that something i.', the force and 
eleiirmssof our perception of it is demonstrated by the 
readiness with which we determine, in any particular 
instanee, whether the obji ct of a given pletisiiralile 
emotion is or Js not properly described as Beauty. 

W hat we have already .saitl, we confe.ss, appeal s to 
us conclusive against the idea of this Beauty being any 
lixed or inherent property of the objects to which it 
is ascribed, or itself the object of any m paratc and ir.- 
ilependeiitfaculty; and we will no longer conceal from 
the reader what we take to be the true .solution of the 
difficulty. In our opinion, then, our st nse of Beauty Snliiiioii 
depends entirely on our previous expcrienccof simpler (ui'i'ost <1 
pi. asures or emotions, and consists in the .saggo/mw '"I 
of agreeable or interesting M-iibations with wliieli we"*" 
had formerly been made faniiiiar by the direct and m- 
telligible agency of our comiuon sonsibiliius:—and 
that vast variety of objects, to whieli we give the com¬ 
mon ii.'iuie of Beautiful, become entitled to tliat appel¬ 
lation, nieri ly beeausc they all possess thi* jmwi r of 
reealliiig or ririeeting tlnw sensations of wli’i li they 
Itave been the accun:))animcnts, or with v.lueli they 
have been as.'-oeiated in our imagination by a.iy other 
more casual bond of eonneetion. Accordii.,' to 
this view of tlie matter, llierefose. Beauty i.s not an 
inherent property or quality ol objects at all, but 
the result of the accidental relations in which they may 
stand to our experience of pleasures or eiimiions,— 
and due.s not depend upon any partietilar eunfigiira- 
lion of parts, proportions, or colocrs, in external 
things, nor njion the unity. coherence, or simplieily of 
intellectual creations,— but merely upon the a.'-.'-oeia- 
tioiiswltieb, in the ease of every individual,may enable 
these inherent, and othciwise iiidiflerciit qualities, to 
suggest or reeal to the mind ctnotion.s of a pleasur- 
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Beauty, abfe or interesting description. It follows, therefore! 
'• that no object is beautiful in itself,—o«r could appear 

so, antecedent to onr experience of direct pleasures 
or emotions; and that; aa an ii^Str'SeVariety of ob¬ 
jects may thus reflect interestin^deakj so ail of them 
may acquire the title of Beautiful, although utteriy 
diverse and disparate in their naldre, and possessing 
nothing ip conunon but this accidental power of re¬ 
minding us of other emotions. 

This theorj-, which, we believe, is now vety 
generally adopted, though under many needless 
qualifications, shall be farther developed and il-^ 
lustrated in the sequel. But at present we shall only 
remark, that it serves at least to solve the great 
problem involved in the discussion, by rendering it 
easily conceivable how objects which have no iimc* 
rent rcscinblaiicc, nor, indeed, any one quality ia 
common, should yet be united in one common rela¬ 
tion,and consequentlynequire one common epithet,.— 
just as all tlie things that belonged to a beloved in¬ 
dividual may serve to remind us of him, and thus to 
awake a kindred class of emotions, though just as un¬ 
like each other as any of the objects that arc classed 
under the general iiume of Boautifni. llis poetry, 
for instance, or his slippers,—his acts of bounty, or 
his saddleliorse,—may lead to the same chain of in¬ 
teresting renicnibrances, and thus agree in possessing 
a power of excitement, for the sources of which wc 
should look in vain through all the variety of tliei^ 
physical or metaphysical qualities, 

ily the bl ip of the same consideration, we get 
rid of all the mystery of a peculiar sense or faculty, 
imagined for the express purpose of perceiving Beau¬ 
ty ; and discover that tlie power of Taste is nothing 
ui.tre than the habit of fracing those associations, by 
n liich almost all objects may be connected with in¬ 
teresting emotions. It i.s easy to understand, that 
the recollection of any scene of dtdiglit or emotion 
must produce a certain agreeable seiusation, and that 
the objects which introduce tlicse recollections sliould 
not appear altogether indifferent to us: Nor is it, pci- 
hiip.s. very difficult to imagine, that recollection.s thus 
strikingly suggested by some real and present exist- 
eiue, should present themselves under a different as¬ 
pect, and move the mind somewhat differently from 
those which arise spontaneously in the ordinary course 
of our reflections, and <lo not thus grow out of a 
direct and peculiar impression. 

The whole of tliis doctrine, however, we .shall en¬ 
deavour by and hyc to e.sltthli.>>h upon more direct 
evideiiee; i)ut having now explained,in a general way, 
both the difficullie.s of tlie subjivt, and our sug¬ 
gestion ns to their true solution, it is proper that wc 
Short hi'.’o .<-'hould fake a short review of flu* more considerable 
iK.il Vi •« theories that have hcen proposed for the elucidation 
ot ihe •he-ij, of the most 

|)iisr • O ' delicate, as well as the most popular in the science ot 
ilie Si.bji rt. metaphysics,—was one of the earliest which exercised 
tlie speculative ingenuity of ])liilosophers,—and has 
at last, we think, been more successfully treated 
than any other of a simitar description. 

Gvnrtnl In most of these speculations, wc shull And rather 
R.i' i ks imperfect truth, than fundamental error;—or, at all 
00 iln-si* evi nts, .such <*rrors only asarise naturally from that pe- 
* vi as, ouliar di.Siculty which we have already endeavoured to 
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as consisting in the pi^|;ious multitude andl 
div^^ty of the objects in which, the comtnun quality 
of Beauty was to be accoimtcd fory Those who have 
not been sufficiently aware of the difficulty have genc- 
rallydogmatizedfroin a small number of instances, and 
have rathm-givencxtunpltsof the occurrence of Beauty 
in some few classes of ubjectsi than afforded any light 
as to that upon which it essentially depended in all— 
while those who felt its full force have vpy oBt^ found 
no other rcsoiirae, than to represent Beauty os 
consisting in properties so extremely vague and ge¬ 
neral (such, Tor example, as the power of exciting 
ideas of relation), as nimost to elude our comprehen¬ 
sion, and, at the same time, of so abstract and meta* 
physical a description, as not to be very iutciligibiy 
stated, as the radicals of a strong, familiar, and plea¬ 
surable emotion. I'his last observation leads us to 
make one other remark upon the general character 
of these theories; and this is, that some of them 
' seem necessarily to imply the existence of a pe- 
' culiar sense or faculty fur tlus perception of Beauty; 
as they resolve it into properties that are not in 
any waj’ interesting or agreeable to any of our 
known faculties. Such arc all those which make it 
consist in Proportion,—or in Variety, combined with 
Regularity,—or in waving lines,-—or in Unity,—or in 
the perception of Relations,—without explaining, or 
attempting to explain, how' any of these things should 
affect us with any delight or emotion. Others, again, 
do not require the su[)po.sttion of any such separate fa¬ 
culty ; because in them the sense of Beauty is consi¬ 
dered as arising from other more simple and familiar 
emotions, which arc in themselves and beyond all dis¬ 
pute agreeable, .‘'uch arc those which teach that 
Beauty dejieuds on the perception of Ihility, or of 
Design, or fitness, or in tracing Associations between 
its objects and tlie common joys or emotions of our 
nature. Wliich of these two clas.ses of speculation, to 
one or other of which, wc believe, all theories of Beau¬ 
ty may be reduced, is the most philosophical in itself, 
we imagine can .admit of no question; and we hope 
in the sequel to leave it as little doubtful, which is to 
be cousidiTed as most consistent with the fact. In 
the mean time, wc must give a short account of some 
of tlie theories iheinselvcs. 

The most ancient of which it aecnis necessary to Spreuta- 
take any notice, is that wliicli may be traced in the '“'*«> "f 
Dialogues of i'lato,—though we are very far Bom '*‘® 

pretending that it is possible to give any intelligible ’ 
or coii.si.stent account of its tenor. It sliould never 
be forgotten, however, that it is to this subtle and 
ingenious spirit, that wc owe the suggestion, that it 
is Miml alone that is Beautiful; and that,..in perceiv¬ 
ing Beauty, it only contemplates the sliad- w of its 
own uffeetious;,—a doctrine which, however my.sti- 
cuily uitfoided in his writings, or however combined 
with extravagant'or absurd speculations, uuqiics- 
tiunably carries in it tlie germ of all the truth tli.it 
has since been revealed on the subject. By far 
the largest di.>..vertalioii, however, that this great 
philosopiier has left u]ion the nature of Beauty, is 
to be found in tin; dialogue entilletl //«' Grenier 
l/ipj)iax, wliicb is entiti iy tlevoteil to that inquiry. 

We do not learn a gre.it deal of the author's ow n opi¬ 
nion, indei d, from this perfbrnumce; for it is one of 



176 B^E A 

Urauiy- tlic dialogues which have been termed Anatrejplic or 
confuting,—in which nothing is concluded in the 
aifirmative, but a series of sophistical suggestions or 
hypotheseB are successively exposed. The plan of 
it u to lead on Hippias, a shallow and coniident 
sophist, to make a variety of dogmatical assertions 
as to the nature of Beauty, and then to make him 
retraht and abandon them upon tlie statement of some 
obvious objections. Soemtos and he agree at 
first in tlie notable proposition, “ that Beauty is, 
that by which all Beautiful things arc Beautiful' 
and tlien, after a great number of suggestions, by 
fur too childish and absurd to be worthy of any 
notice, such as, that the Beautiful may perad- 
venturc be gold, or a hne woman, or a handsome 
marc, they at last get to some suppositions, which 
show that almost ^1 the theories that have since 
been propounded on this interesting subject, had oc¬ 
curred thus early to the active and original nund of 
this keen and curious inquirer. Thus Socrates 
first suggests, that Beauty may consist in the Htiiesg 
or suitableness of any object to the place it occupies, 
and afterwards, more generally and directly, that it 
may consist in Utility,—-a notion which is ultimately 
rejected, how'cvcr, upon the subtle consideration 
that the useful is that which produces good, and that 
the producer and the product being necessarily diftcr- 
ent, it would follow, upon that supposition, that beau¬ 
ty could not be good, nor good beautiful. Finally, 
he suggests, that Beauty may be tlie mere organic 
delight of the eye or the ear,—to which, after stating 
very slightly the objection, that it would be impos¬ 
sible to account upon this ground for the Beauty of 
poetry or eloquence, he proceeds to rear up a more 
refined and elaborate refutation, upon such grounds 
as theseIf Beauty be • the proper name of that 
which is naturally agreeable to the sight and hear¬ 
ing, it is plain, that the objects to which it is ascrib¬ 
ed must possess some common and distinguishable 
property, besides that of being agreeable, in conse¬ 
quence of which, they arc separated and set aiiart 
Irom objects that are agreeable to our other senses 
and faculties, and, at the same time, classed together 
under the common appellation of Beautiful.—Now, 
we arc not only quite unable to discover what this 
property is, but it is manifest, that objects which 
make themselves knowu to the ear, can have no pro¬ 
perty as such, in common with objects that make 
themselves known to the eye; it being impossible 
ihat an object which is beautiful by its colour, can 
be beautiful, from the same quality, with another 
wliich is beautiful by its sound. From ail which it 
is infierred, tliat, as Beauty is admitted to be some¬ 
thing real, it cannot be merely what is agreeable to 
the organs of sight or hearing. 

There is no practical wisdom, we admit, in those 
fine drawn speculations; nor any of that .spirit of 
patient observation by which alone hny sound view of 
such objects can ever be attained. There are also 
many marks of that singular incai>acity to distinguish 
between what is absolutely puerile and silly, and 
what is plausible, at least, and ingenious, which 
may be reckonetl among the eiiaracleristics of " (lie 
divine philosopher,” and in some degree of all tlie 
philosophers of antiquity; But they show ch eriy 
enuugii the subtle and abstract character of Greek 
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specuh^l)^ and prove at hotr early n periad, and Bwnity. 
to how gri^ iui extent, the inherent ai^Bculti^ of 
the stibjec|;;t)i^ felt, and produced their apprbpri- 
.ateei&cta.'-'^ ’; 

Ilierc aro-tome ifints on these .subjects in the 
works^trf' ISentqihon, and some scattered observa¬ 
tions in those ot' Cicero, who was the firat, we be¬ 
lieve, to obswve, that the sense of Beauty is pecu¬ 
liar to nothing ebe, we believe, in clossi- 

col antiquity, vrhich irequiTes to be analyzed or cx- 

f ilained. It ajipears that St Augustin composL’d a Uortiine of 
arge treatise on Beauty; and it is to be lamented, Aiigitsiiii, 
that to® apcculajiojas of that acute and ardent ge- 
nius on such a subject have been lost. We disco- 
ver, from incident^ notices in other parts oi his 
writings, that he conceived tlie Beauty of all objects 
to depend on their Unity,—or on the jierception of 
that Principle or Uesign which fixed the relations oi’ 
their various parts, and presented them to the intel¬ 
lect or iiuagination as one harmonious whole. It 
would not be fair to deal very strictly with a tlieory 
with which we are so imperfectly acquainted ; But it 
may be observed, that, while the author is so far in 
the right as to make Beauty consist in a relation to 
mind, ami not in any physical quality, he has taken 
far too narrow and circumscribed a view of the mat¬ 
ter, and one which si'cnis alnuist exclusively appli¬ 
cable to works of human art; it being |)1ain enough, 

• w,' think, that a beautiful landscajiu, or a beautiful 
Iior.se, has no more unity, and no more traces of de¬ 
sign, than one which is not beautiful. 

Wo do not pretend to know what the Schoolmen 
taught upon this subject during the dark ages ; but 
the discussion docs not seem to have been resumed 
for long after the revival of letters. The followers 
of Leibnitz were pleased to maintain, that Beauty 
consisted in Perfection; but what constituted Per¬ 
fection they did not attempt to define. M. Crouzas Opinimis i f 
wrote a long essay, to show that Beauty depended 
on these five eicincnts. Variety, Unity, Regularity, ‘ ' 
Order, and Proportion; and the Pere Andre, a still 
longer one to prove, tliat, admitting tlic‘se to be the 
true foundations of Beauty, it was still most import¬ 
ant to consider, that the Beauty whicli results from 
them is either Essential, or Natural, or Artificial,— 
and that it nmy be greater or less, according os the 
characteristics of each of these clas.scs are combined 
or set in opposition. 

Among ourselves, we sire not aware of any consi¬ 
derable publication on the subject till the appear¬ 
ance of Lord Shaftesbury’s Characteristic^ in which Oi’T.nii| 
a sort of rapturous Platonic doctrine is delivered a-s ''iniii's. 
to the existence of a primitive and Supreme Good’^'"^-' 
and Beauty, and of u certain intcriuii sense, by 
which both Beauty and moral merit wcri' distin- 
guished. Addison published several ingenious pa- orAddbon. 
pers in The Spectator, on the pleasures of tlic ima¬ 
gination, and was the first, we believe, who referred 
toem to the specific sources of Beauty, Sublimity, 
and Novelty. He did not enter much, however, Dr fhiclic- 
into the metaphysical discussion of the nature of 
Bcauty itself; and the first philosM|ihicaI treatise of 
note that appeared on the subject, may be said to 
have been the Inquiry of Dr Huclieson, first pub- l»y wliidi ’ 
lished, w'e believe, in 1725. Brauiy i,i 

In this work, the notion of a peculiar internal 
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sense, by which we are made sensible of the exist¬ 
ence of Beauty, is very boWly promulgated, and 
maintained by many ingeniauB arguments: Yet no¬ 
thing, we coxmeive, can be ra^e extravagant than, 
such a proposiUm; and n6thin|pbat d^e rachca) faului 
of the other parts pf the hypoUiesis could possibly 
Itave driven tM learned author to its adoption. Even 


177 

of a branching oak. The radical error, in short, ^ 
consists in fixing upon prop^ties that are not in- 
teresting in diemtelves, w4 <an never be coneeiv;- 
ed, therefore, to excite an^ emotion, as the foun¬ 
tain-spring of all our emouOBS of Beauty: And it 
'is an alMurdity dut must infallibly lead to others,— 
whether ^eee take the shape of a violent attempt 


after tha existence of this sixth sense was assumed, to disguise the truly indifib^t nature of the pro 
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he felt that it waa still necessary that he should eX‘ 
plain what were die qualities by which it was giud- 
fied; and these, he was pleased to allege, were nothmg 
Tbif SciiA but the combinations of Variety with Uniformity; 
rxciti'd by gg objects, ns hc Las himself expressed it, which are 

th^coinlmi- _ •_ _.x. 

ati<in of 


equally Uniform, being Beautiful in proportion to 
lilliliiniiiiy tlieir Variety,—and all objects equally various being 
«i<l Vario- Beautiful in proportion to their Unitbrniity. Now, 
not to insist upon the obvious and radical objection 
that this is not true in fact, as to flowers, landscape, 
or indeed of any thing but architecture, if it be true 
of that,—it could not fail to strike the ingenious author 
that these qualidcs of Uniformity and Variety were * 
not of themselves agreeable to any of our known 
^ senses or faculties, except when considered as sym- 
' bols of Utility or Design, and therefore could not 
intelligibly account for the very lively emotions 
which we often experience from the perception of 
Beauty, where the notion of design or utility was not 
at all suggested. lie was constrained, therefore, either 
to abandon this view of the nature of Beauty alto*’ 
gether, or to imagine a new sense or faculty, whose 
characteristic and description it should be to receive 
delight from die combinations of Uniformity aud 
Variety, without any consideraUon of their being 
significant of things agreeable to our otlier faculties; 
and this being accomplished by the mere force of 
the assumption and the definition, there was no room 
for further dispute or difficulty in the matter. 

Attrnipts Some of Hucheson’s followers, such as Gerard and 
tu <i’.<inivo others, who were a litde startled at the notion of a 
into separate faculty, and yet wished to retain die doctrine 
Beauty depending on Variety and Uniformity, 
witiiuiit liw endeavoured, accordingly, to show that these quuli- 
siippumt oii ties were naturally agreeable to the mind, and were 
of a st’pi- recommended by considerations arising from its most 
familiar properties. Unifiwmity or Simplicity, it is 
said, renders our conception of objects easy, and 
saves^the mind from all fatigue and distraction in the 
consideration of them; wlnlst Variety, if circumscrib¬ 
ed and limited by an ultimate uniformity, gives it a 
pleasing exercise and excitement, and keeps its ener¬ 
gies in a state of pleasurable activity. Now, this 
appears to us to be mere trifling. 'I'hc varied and 
lively emotions whicii we receive from'tho percep¬ 
tion of Beauty, obviously have no sort of resem¬ 
blance to the pleasure of moderate mtelleetuai exer¬ 
tion; nor can anvthing be conceived more utterly 
dissimilar than the gratification we have in gating 
on the form pf a iovt ly woman, and tlie sutisfactiou 
we receive from working an easy problem in arith¬ 
metic or geometry. If a triangle is more beautiful 
than a regular polygon, as those authors maintain, 
merely because its figure is more eaxily comprehend¬ 
ed, the number Jour should bp more beautiful than 
the number three hundred and twenty-seven, and 
the form of a gibbet far more agreeable thou that 
TOl. It. PARI’ I. 
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perties so selected, or of the bolder expedient of 
creating a pecuHar faculty, whose office it is to find 
them interesting, „ . 

The ndxt reinatkadile thebry was tliat proposed by Theory of 
Edmund Burke, in bis Trfitlm^ tht liuUime 
Btaui^JU. But of this, in spite of the great name 
of the author, we. cannot persuade ourselveB that it wliicii pro- 
is necessary to say much. H«* explanation is iioce a re- 
founded upon a species ofroatarialism,—not mucfi to 
have been expected from tlie general character of * 
his genius, or tiie strain of hk other speculations,— 
for it all resolves into this,—that all objects appear 
Beautiful, which ^ave the power of primucing a pe¬ 
culiar relaxation of our nerves and ffibres, a^ thus 
inducing a certain degree of bodily languor sind 
sinkings ,Of aU the. suppositions that have been 
at any time hazarded to explain the phenomena of 
Beauty, this, we think, is the unfortunate, and 
the most wetddy supported.. There is no philosophy 
in the doctrine,—an^the fundamental assumption is 
in every way contradicted by. tiie most familiar ex¬ 
perience. There is no relaxation of the fibres in 
the perception of Beauty,—and there ts no pleasure 
in the relaxation of the, fibres. If there were, it 
would follow, that a warm bath would be by far the 
most beautiful thing in the world—and that the bril¬ 
liant lights, and bracing airs of a fine autumn morn¬ 
ing, would be the very reverse of Beautifid. Accord¬ 
ingly, though the treatise alluded to will always be 
valuable on account of the inaBy fine and just remarks 
it contains, we are not aware that there is any ac¬ 
curate inquirer into the subject (with the excep¬ 
tion, perhaps, of Mr Price, in whose hands, however, 
the doctrine assumes a new character) by whom the 
fundamental principle of the tlicory has not been ex¬ 
plicitly abandoned. 

A yet more extravagant doctrine was soon after- Of Diderot, 
wards inculcated, and in a tone of great authority, in Jh*' 
a long article from the brilliant pen of Diderot, in the 
French Encydop^ie, and one which exemplifies, inniei,i>a 
a very striking manner, tho nature of the difficulties p<>ie'-|>(ioB 
with which the discus.sion is embarrassed. This in- Hvisiwn. 
gciiiouB. person, perceiving at once, that the Beauty 
which wc ascribe to a particular class of objects, 
could nut be referred to any peculiar^nd inherent 
quality in the objects tficinseives, but depeiidcd upon 
their power of exciting certain sentiments in our 
minds; and being, at the srnne time, at a loss to dis¬ 
cover whttt common power could belong to so vast 
a' variety of objects as pass under the general ap¬ 
pellation of Beautiful, or by what tie all the va¬ 
rious emotions which are excited by the percqi- 
tion of Beauty could be united, wa.<! at last driven, 
by his senxe of the necessity of keeping his defiiu-- 
tion sufficRntly wide and coniprehenkive, to IwZard' 
the Strang,' assertion, that all objects were Beau¬ 
tiful which excite in us the idea of relation; that 
z 
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Boanty. onr sense of Beauty consisted in tracing out the 
relations which the object possessing it roigiit have 
to othn objects; and that its Beauty was in pro¬ 
portion to the number and clearness of the rela¬ 
tions thus suggested and perceived. It is scarcely 
necessary, we presume, to expose by any arguments 
the manitest fallucy, or rather the palpable absurdity 
of such a theory as tliis. In the first place, we con-- 
coivc it to be obvious, that all objects whatever have 
an infinite, and consequently an equal number of re¬ 
lations, and are equally likely to suggest them to 
those to whom they arc presented;—at all events, it is 
certain, that ugly and disagreeable objects have just 
as many relations us those that arc a^eeablc, and 
ought, tliereforo, to be just as Beautiful, if the sense 
of Beauty consists fn the perception of relations. 
In the next place, it seems to be sufficiently certain, 
from the experience and common feelings of all men, 
that the perception of' relations among tibjccts is not 
in itself accompaniL'tl by any pleasure whatever, and 
in particul.'ir has no conCeiviible resenihlance to the 
emotion we receive from the perception of Beauty. 
When we perceive one ugly old woman sitting exact¬ 
ly opposite to two t)tlicr ugly old women, and ob¬ 
serve, at the same moment, that (he first is as big as 
the other two taken together, we humbly conceive, 
that this clear pereuptiun of the relations in which 
these three (Smecs stand to each other, cannot well 
be mistaken for a sense of Beauty, and that it does 
not in the least abalc ot interfere with our sense of 
their ugliness, l-'inally, we may observe, that the 
sense of Beauty results iustantaueously IVoin the per¬ 
ception of the object j whereas the discovery of its 
relations to other objects must necessarily he a work 
of time and reflection, in the course of which the 
beauty of the object, so far from being created or 
brought into notice, must, in fact, bo lost sight of 
and forgotten. • 

Tin'ory of Anoilier more plausible and ingenious theory was 
Isiiiior Bnf- suggested by the I’orc Bulfier, and afterwards adopt- 
tlfi ami sir ,jtid illostrali'd ^vith great talent in the Discourses 
noli" —thatKeyeolds. According to this doc- 
ISi-mi’iy trine. Beauty consists, as Aristotle held virtue to do, 
sisK'it in in mediocrity, or conformity to that which was most 
wliat was usual. Thus a heiiutilul nose, to make use of Dr 
jiiwi'imT Smitli’s very apt illustration of this doctrine, is one 
tiiinjlmr. ** neither very long nor very short,—very straiglit 

nor very much bent,—but of an ordinary form and 
proportion, compnn'd will) all the extrcinc-s. I( is 
the form, in short, which nature seems to have aimed 
at in all case*!, thoiigli she has more frequently de¬ 
viated from it than hit it; but deviating from it in 
all directions, all her deviations come nearer to it 
than they ever do to each other. Thus the most 
beautiful in every species of creatures bears the great¬ 
est resemblance to the whole species, while monsters 
tire so, denominated because they bear the least; and 
thus the Beautiful, though in one sense the rarest, 
us tiie exact niedium is but seldom hit, is invariably 
the most common, because it is the central point 
from which all the deviations are the least remote. 
'I’liis view of the matter is adopted by Sir Joshua in 
its full extent, and is even carried so tar by this great 
artist, that he does not scruple to conclude, “ That 
if we w ere more used to deformity tlmn Beauty, de- 
formiiy would then lose the idea that is nowaiiDexed 


to it, and take that of Beauty just as we approve Beauty, 
and admire fashions in dress, Jbr no other reason titan 
that we are tued to them.” 

Now, not to dwell upon the very startling con¬ 
clusion to. which tlicse principles must leadj vix. that 
tilings are Beautiful in proportion as they are ordi¬ 
nary : and that it is meroly their familiarity which 
constitutes their Beauty, wc would observe, in the 
first place, that tlie whole, theory seems to have 
been suggested by a consideration of animal forms, 
or perhaps of the human figure exclusively. In 
these forms, it is quite true that great and monstrous 
deviations from the usual proportions are extremely 
disagreeable. But this, we have no doulit, arises 
entirely from some idea of pain or disaster attaelicd 
to their existence, or from their obvious unfitness for 
the functions tliey have to perform. In vegetable 
forms, accordingly, tliese irregularities cxeile no 
such di-Hgust; it being, in fact, the great object ol' 
culture, in almost all the more beautiful kinds, to 
produce what may be called monstrosities. And, in 
mineral substances, where the idea of suffering is 
still more completely excluded, it is notorious that, 
so far from the more ordinary configuraliuns being 
tlionglit the most Beautiful, thi.s epithet is scarcely 
ever employed but to denote some rare and unusual 
combination of veins, colours, or dimensions. As to 
landscapes, again, and alnio.st all the works of art, 
wiijiout exception, the theory is plainly altogether 
inea]>ablc of application, in what sen.se, fur ex- 
am)>lc, cau it be said that the Beauty of natural 
scenery consists in mediocrity; or that these land¬ 
scapes arc the most Beautiful that are the most 
comiiion ^ or what meaning can we attach to the 
proposition, th^t the must Beautiful building, or pic¬ 
ture, or poem, is that wliich bears the nearest resem¬ 
blance to all tlic individuals of its class, and is, upon 
tlie whole, the mo.st ordinary and common ? 

To a doctrine which is liable to these obvious and 
radical objections, it is not perhaps necessary to 
make any other; but wc mu.st remark fUrlber, first, 

That it necessarily supposes that our sense of Beau¬ 
ty is, ill all cases, preceded by such a large com¬ 
parison between various individuals of the same spe¬ 
cies, ns may enable us to ascertain that average or 
nie.in form in whicli Beauty is supposed to consist; 
anti, consequently, that we eould never discover any 
objui'.l to be Beautiful antecedent to such a compa¬ 
rison ; and, secondly, That, even if we were to allow 
that this tlscorv afforded sonic explanation of the supe¬ 
rior Beautv of any one object, compared with others 
of the same class, it plainly furnishes no explanation 
whatever of’'the superior Beauty of one class of ob¬ 
jects compared with another. We may believe, if we 
please, that one peacock is handlomer than mu.ther, 

, because it approaches more nearly to the average or 
mean form of peacocks in general; but this reason • 
will avail 118 nothing whatever in explaining why 
any peacock is handsomer than any pelican or pen¬ 
guin, We may say, without manifest ab.!!urdity, 
that the most beautiful pig is that which has least of 
the extreme qualities that sometimes occur in the 
tribe; but it would be palpably absurd to give this 
reason, or any thing like it, for the superior Beauty 
of the tribe of antelopes or spaniels. 

I'he notion, in short, seems to have been hastily 





Bcaiiiy. adopted by the ingeniou# person# who have maia- 
teined it, (mrtly upon the narrow ground of tljo’di#- 
gust produced by moastjGrs. in the ariimal ociea^on, 
which ha» been already '^cit^tiv ejtplai|ied,--jmd 
partly in,con«eq^ice of the igtllucyv’which tarkjt in 
the vague andl'itoncral pfopc^ition of diese things 
being bcautifal imidh are neither tpo big rnrho little^ 
loo massive nbr. ibo Blender^ &c.: irotn which it wa# 
concluded, that Beauty;itiuBt.Coneist in mediocrity 
not considering that the partiede too tneroly denotes 
those degrees which' aro exclusive of Beauty, with¬ 
out in any way fixing \yiiat those degrees are. For 
the plain meaning of these phrases i», that the reject¬ 
ed objects are too massive or too slender to be beauti- 
t'lil; and, therefore, to say that an object is bcautifhl 
which is Jieither too big nor too little, Ac. is redly say*' 
ir.g nothing more than that beautiful objects are sucK^ 
as are not ip any degree ngly or disagr^ble. The 
illustration as to the effects of use or custom in the 
article of dress is singularly inaccurate and delusive.; 
the fact being, that we never admire the dress whiclv 
wo arc uiost ucciistomed to see,—which is that of the 
comtucin people,—but the dress of tlip few who are 
^li^tingui^(lcd by rank or opulence; and tliat we re- 
<|uirc no more rustoin or habit to make us admire 
fhi'i dress, whatever it may be, tlian is necessary to 
associate it in our thoughts with the wealth and dig¬ 
nity of those who wear it. 

t)ii'nii,iis of say nothing in tins place of tlie opipions 

Dr (ii i,:r,l, expressed on the subject of Beauty by Dr Gerard, Dr 
}tl.iip, ,vc. Blair, and .a whole herd of rhetoricians, because hone 
of them pretend to have any new or original notions 
witli regard to it, and, in general, have been at no 
pains to reconcile or render consistent the various 
accounts of the matter, which they have contented 
themselves with assembling and laying before their 
readers altogether, as aifording among them the bust 
cxplaiiatiim that could be olfereti of the question. 
Thus they do not scruple to say, that the sense of 
Beauty is sometimes prodmx'd by the mere organic 
aftoction of tbe senses of sight or hearing; at other 
times, by a perception of a kind of regular variety; 
and in other instances by tlio association of interest¬ 
ing concept ionsthus abaniioning altogether any at- 
temj)t to answer the radical question,—how tlie feel¬ 
ing of Beauty sliould be excited by sucJi opposite 
causes,—aiul euidbimding together, without any at¬ 
tempt at discrimination, i.hoso theories wlvich imply 
the existence of a separate sense or faculty, and 
tliose wliicli resolve our sense of Beauty into other 
more sitnj>le or familiar emotions. 

IjTit, r and Of late years, however, we have had three piibli- 
inori- iin- cations oil the subject of a far higlier character, — we 
|H.r!.iiii Spe. mean, Mr Alison’s.£.vsrtys on the Xaltire anti Prin- 
.alaiions. 7V<.«fc— "Mr Payne Knight’s Analyiictd In- 

t/niri/ into the same subjects—and Mr DugakI Stew¬ 
art's DhscHationx on the Beautiful, and on Taste, 
in his volume of Philofophicnl Essays^ All thfc*c 
, works possess an infinite deal of merit.and have among 
TIwoiv,*'"'***’*^™ disclosed almost all the truth that is to be 
iliai .ill iln; known on the subject; though, as it seems to iis, 
Binii'j of with some little aumixture of error, from which it 
M.itfiial will not, how'ever, be diflieult to separate it. 

(o'tnMvfrr- Ali.sorf maintains, that all Beauty, or at least 
i.-d III ***'"' Beauty of material objects depends on 

riii'inii. the associations that may have connected tlicm with 


oy of our nattfre; B.muIi 

and in this, which is the, fuit^nentsl point of lii^'*’^'' 
theory, we cqncejtve ii^jf to W i\o les.s dearly riglitij 
' than W i$'pbnviiu;iiig*ah'd.jh$^bv^,, in the copious 
. and beautiful Hitistrati(ih'.by wbicii tic has sought to 
^ cstablisli its.tnit^'. Whpn.he proceeds, however, to 
aswit, that,.ohr^B^^#o of Beauty consists not merely 
in the suggestion of idea# of emotion, but in the 
cuiitemplatibn of a coniielHed leriex of sucli idea.s, icmlt.’ma.t 
and indicates, a state of mind ht which the faculties, l>y itx- 
half active^ sfkl half passive, are given up to a sort 
of revet?® dr musing, m wfijch they may wander,«,! Trains 
thou|iii amoh|^ Icindred in^ressioDs, far enough from uf iCmu. 

. the immediate object of perception, wo will confess'ionf. 

that Ite not only seems to us to advance a very ques- 
. tiormble proposition, but very essentially to endanger 
' the evidence, as well a# the consistency, of liis gene- 
' ral doctrine.' AVc are far from' denying, that, in' 
minds of sensibility and of rq^^ebting habits, the con¬ 
templation of beautiful objects vyili be apt| especial* 
ly in moments of leisure, and when the mind fe va* 
cant, to ghre ri.se* to such traink of thouglit, and to 
such protracted meditations} but we cmniot possibly 
admit that their existence is necessary to die percep¬ 
tion uf Beauty, or that it is in.diis state of mind ex* 
ciusively that the sdnse of Reautjj'exists.-^c percep¬ 
tion pi' Beauty, bn tiie contrary, we. hold to bei in 
most cases, quite instantaneous, and nlto^ther as- 
immediate as the perception of tlie exterhaT qualities 
of the object to wbicn it Is '^ascribed. * Indeed, it 
scums only necessary to recollect, Uiut it is to a pre-, 
sent ninterial object that w'c actually ascribe apd re-. 
for this Beauty, and that tbo only thing to bo ex-' 
plained is, haw this object comes to appear Beauti¬ 
ful. In the long train of interesting meditations, 
how’cvcr, to which Mr Alison refers,—in the delight¬ 
ful reveries in which he would make, the stnse of 
Beauty consist,—it is obvious that we must soon lose 
sight of flic external object whicli gave tlie first im¬ 
pulse to' our thoughts; and though we may q/ler- 
toards reflect upon it,'with increased interest and gra¬ 
titude, ns'the parent of so many cliarniing'irtiages, it 
is impossible, we conceive, that tho perceptiott pf its 
Beauty can over depend upon a long series of vnri- 
uus and shifting emotions. 

Itlikcwise occurs to us to oh/sorve, that if everything 
was hcauiiful, which was the occasion of a train of 
ideas of emotion, it is not easy to see why objects that 
arc cMlIed ugly should not be entitled to that appel¬ 
lation. If they arc Bufficmiitly ugly not to be view¬ 
ed witii indiflercnce, they too will give rise to ideas 
of emotion, and those idea,s arc just as likely to run 
into trains and series, as those of a more agreeable 
description. Nay, us contrast itseifi* is one of the 
principles of iissociution, it is not at all unlikely, tiuil, 
in the train uf impressive ideas which the sight of . 
ugly objoeU may excite, a transition may be ulti¬ 
mately made to siu'h as are connected with pic.asiire; 
and, therefore, if the perception of the Beauty of > 
the object which first suggested them depended up- 'i. 
on its having jirodueed a scries of ideas of emotion, 
or even of agreeable emotions, there seems to be no 
good reason for doubting, that ugly objects may thus 
be as Beautiful os any otiier, and that Beauty and 
Ugliness may be one and the .same thing. Such is 
the danger, as it appears to us, of deserting the ob- 
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Bpiiiiiv. joci or jjoii'ig b 'jDinl itst iinnicdlate and 
impression, in order to discover the source.s of its Beau¬ 
ty. Our view of the matter fa safer, M-e think, and 
JUr more simple. We conceive the object to be as¬ 
sociated either in our past experience, or hy some 
universal analoj^y, with pleasureiK, or emotions tliat 
upon the whole are pleasant; and that tho.se associ¬ 
ated plea.<iure8 are instantaneously suggested, as soon 
as the object is presented, and by the first glimpse of 
its physical pro]>crties, witli which, indeed, tliey arc 
cuiiMib.stautiutcd and confounded in our sensations, 
ftlr Knight TJie work of Mr Knight fa more lively, various, 
aiiiiiii.s atid discursive, thau Mr Alison's—-but not so syste- 
efadon IIS nintic or conclusive. It is the cleverer book of the 
inisrvi'ieiii philo.sophical discussion of the 

♦fUeantv. subject. Jlo agrees with Mr Alison in holding the 
most important, and, indeed, the only considerable 
part of Beauty, to depend upon Association, and has 
iliustrnted this opinion with a great variety of just 
and original observation. But he maintains, and 
maintains stoutly, that there is a Beauty independent 
of nssociiition—prior to it, and more original and 
ftindamentfil~-the primitive and natural Beauty of 
Blit niuin. Colours mid Sounds. Now, this we look upon to be a 
tains tlwt here.sy, and a heresy int onsisteiit with the very first 
^'"inltlve principles of Catholic philosophy. Wo shall not stop 
anIITncic. dt present to give our reasons I'or this opinion, which 
lieiKiriii we shall illustrate at large before we bring this article 
jji ant) in to a cIo.su;—but we beg leave merely to suggest at pre- 
So'ilnda*sent, that ifour sense of Beauty be confessedly in most 
cases the mere image or reflection of pleasures or erao- 
(ions tligt have been assoeiatwl with objects in them¬ 
selves iudiffureiit, it cannot fail to appear strange 
timt it should ufao on some few occasions be a rnerc 
organic or sensual gratification of the particular or¬ 
gans, X.anguagc, it i.s believed, affords no other ex¬ 
ample of BO wiiiinsical a combination of different 
objects under one appellation, or of the confounding 
of a direct physic.il sensation with the suggestion of a 
social or sympatiiot ic moral feeling. We would observe 
also, that while Mr K night stickles so violently for this 
alloy of*the scn.i^cs in the constitution of Beauty, he 
admits, uncquivuctilly, that Sublimity is, in every in¬ 
stance, and in all coses, the cflcct of association 
alone. Vet .Sublimity and Be.auty, in any just or 
large souse, and with a view to the philosophy of 
cither, are manifestly' one and the some; nor is it 
conccivulilu to us, that, if SublimiW be ^tlveatjn the 
result of an asKociation with ideas of Power or Dan- 


of controversy. Ilia /'stay on the Beautiful fa ra- Hcaniy. 
thef philological than metaphysical, llie. object of 
it is to show what gradual and successive exten¬ 
sions of meatung the word, though at first appropri¬ 
ated to denote tlic pleasing effect of cofory-s'alone, 
might naturally come, to signify all the other pleas¬ 
ing thin^ to which it is now applied. In this investiga¬ 
tion he makes many admirable remarks, and touches, 
with the hand of a master, upon many of the dilu¬ 
table parts of the question; but he evades the particu¬ 
lar point at issue between us and Mr Knight, by stat¬ 
ing, that it fa quite iininaterial to his purpose, whether 
tile Beauty of colours be supposed to depend on their 
organic effect on the eye, or on some association be¬ 
tween diem and other agreeable emotions,—i( beiiig 
enough for his purpose that this was probably the first 
sort of Beauty that was observed, and that to which the 
name was at first exclusively applied. It is evident 
to us, however, that he leans to the opinion of Mr 
Knight, as to this Beauty being truly sensual or or- 
■ganic. In observing, too, that Beauty is not now the Quf«ii<m- 
naiue of any one thing or quality, but of very many »l>lc 
difl'erent qualities,—and that it is up[ilicd to diem all, 'j""' *" 

mcrsly because they are often united in the same!''' ‘‘V'.I'' 
objects, Of perceived at the same time and /;y //te 
SrtJ«e o?g(t«s,—it appears to us that he carries his Bi-.ti-ii'ni 
philology a little to<i far, and disregards other prin *' f’-isieff 
ciples of reasoning of far higher authority, 'j o give 
tlij q^nno of Beauty, for example, to every thing that iiu n.n ivrs 
interests or pleases us through the channel of sight, i» tin. same 
including in diis category the mere impulse of light'''' *''<’• 
that fa pleasant to the organ, and the presentment 
of objects whose whole charm consists in awakening 
the memory of social ennitious, seems to us to Ix' 

, cotifouiuling things together that must always be se¬ 
parate in our feelings, and giving a far greater im¬ 
portance to the mere identity of the organ of per¬ 
ception, than is warranted either by the ordinary 
language or ordinary experience of men. I'poii the 
same principle we should give this name of Beautiful, 
and no other, to ail acts of kindness or magnanimity, 
and, indeed, to every interesting occurrence wliicli 
took place in our sight, or came to our knowledge 
by means of the eye :—nay, as the ear is also allowed 
to be a channei for impressions of Beauty, the same 
name should be given to any interesting or pleasant 
thing tlnit we hear,—and good news read to us from 
the gaiielte should be denominated Beautiful, jmst 
us much as a fine composition of nmsic. These 


ger, Beauty can piKssibly be, in any case, the result 
of a mere pleasuiublc impulse on the nerves of the 
eye or the car. We shall return, however, to tliis dis- 
■ cussion hereafter. Of .Mr Knight we have only fur¬ 
ther to observe, that we think be fa not less hereti¬ 
cal in maintaining, that we have no pleasure in syin- 
' patbizing with distress or suffering, but only with 
meptai energy; and that, in contemplating the Su¬ 
blime, we arc moved only with a sense of potver and 
grandeur, and never with any feeling of terror or 
awe—'fhese errors, however, are less intimately 
Mr Stew, connected with the subject of our present dfaciis- 
an’sEs^ay sion. 

With Mr Stewart we have less occasion for qniir- 
chiedy pbi- ' chiefly, perhaps, because he has maile lewcr 
lolof^T. positive ansertions, and entered less into the inancr 


things, however, are never called Beautiful, and are 
felt, indeed, to afford a gratification of quite a differ¬ 
ent nature. It is no doubt true, as Mr Stewart 
has observed, that Beauty is not one thing, but 
many,—and does not produce ong uniform CMOtion, 
but an infinite variety of emotiofls. But this we 
conceive fa not merely because many pleasant 
things may be intimated to us by the same sense, 
but because the things that are cafied Beautiful may 
be associated with an infinite variety of agreeable 
emotions, of the specific character of which their 
Beauty will consequently partake. Nor does it fol¬ 
low, from tlie fact of this great variety, that there 
can be no other principle of union among those 
agreeable emotions, but that of a name, extended 
to them all upon the very slight ground of their 
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. Bfinty- coming through tlie same organ; since* upon our conception of the pleasures of other men, or even 
theory, and indeed upon M#,^iltewart’s, in a vast ma- ; of sentient beings of any description. We know 
jority of instances, there is the^ remarkable ch'cum*.. likewise, from the same sure*'authority, that there iS 
stance of their b^ng. all s«^e.'^rf 'by association aoertain delight in the remembrance of our past, or 
with some present sensation, wid att' modified knd the conception of o^r flilUre emotions, even tliough 
compounded to our feelings by an actual and direct;;, attended with great, pain* provided they be not forced 
perception. < ' too rudely on the.mind, and be sofVened by the ac* 

It is unnecesisai'y, however, to pursue these cri>' compantment of any tnlkler feeling. And finally, 
ticisms, or, indeed, this hasty review of the specula*' we know, in the same manner, that the spectacle or 
tioii of other writers, any farther. The few obswva* conception of thts. emotions of others, even when in 
tioiw we We already made, u'ill enable the intejll j i !- —-• •-^-> 
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gent reader, both to understand in a general way what 
has been already done on the subject, and in some 
degree prepare him to appreciate the merits of that 
theory, substantially the same with Mr Alison’s, 
w'hich we shall now proceed to illustrate somewhat 
more in detail. 

The basis of it is, that the Beauty which we im¬ 
pute to outward objects, is notliing more than the 
reflection of our own inward emotions, and is 
made up entirely of certain little portions of love, * 
pity, and alFcction, which have been connected with ' 
these objects, and still adhere as it were to them, and 
move us anew whenever they are presented to our ob¬ 
servation. Before proceeding to bring any proof of 
(he tratli of this proposition, there arc two things that 
it nmy h(; proper to explain a little more distinctly. 
J'irst, * What are the primary afiections. by the sug¬ 
gestion of which wc think the sense of Beauty "is 
prudneed ? And, secondly, What is the nature of the 
connexion by wliich w'c suppose that.the objects wc 
call beautiful arc enabled to suggest these affec¬ 
tions ? 

With regard to the first of these points, it fiirtu- 
iimisiii.> buniitely is not. necessary cither to enter into any tedl- 
^ to any nice distine- 

'■ timis. All seiisntions that are not absolutely indiffer¬ 
ent, and are, at the same time, either agreeable, 
when exp(!ricne.od by ourselves, or attractive when 
contemplated in others, may form the foundation of 
the emotions of Sublimity or Beauty, 'fhc love of 
sensation seems to be the ruling appetite of human 
nature; and many sensations, in which the painful 
seems to bear no little share, arc consequently sought 
for with avidity, and ri.'coUcctcd witli interest, even 
in our own persons. In the persons of Others, emo¬ 
tions still more p;iiiifiil arc contemplated with cciger- 
n(?ss and delight; and therefore we must not be sur¬ 
prised to fin<l, that many of the pleasing sensations of 
Beauty or .Sublimity resolve themselves ultimately 
into recollections of feelings tlnit ntay appear to have 
u v<'ry opposite character, 'flie sum of the whole is, 
that every feeling which it is agreeable to experi- 
ciu'c, to recal, or jo witness, omy become the source 
of beauty in external objects, when it is so connect¬ 
ed will) them as that their appearance reminds us of 
that feeling. Now, in real lifei and frenu daily ex- 
pei-unee ,ind ob.<!>'rvation, we kftow that it is agree¬ 
able, in the first pljce, to recollect our own pleasur¬ 
able sensations, of to be enabled to ibrm a lively 


a high degree painfkl, is extremely interesting and 
attractive, and draws us away, not only from tlie con- 
sideratiou of indificrent- objects, but even from the 
pursuit of light or frivolous enjoyments. AH these 
arc plain and familiar facts, of the existence of winch, 
however diey may be explained, no one can enter¬ 
tain the slightest doubt,—-and into which, therefore, 
we shall'have made no inconsiderable'progress, if we 
can resolve the more mysterious fact, of the emotions 
we receive from the contemplation of Sublimity or 
Boad|y. , 

Our proposition then is, that these emotions aro 
not original emotions, nor produced directly by any 
qualities in tlie objects which excite tltcm: but are 
refiections, or images, of the more radical and fami¬ 
liar emotions to which we have atrcady alluded; and 
are occasioned, not by any inlierent virtue in the ob¬ 
jects befdre us, but hy the accidents, if we may so 
express oursidves, by which these may have been 
enabled to suggest or recal to us our own past sen¬ 
sations or sympathies. We might almost venture, 
indeed, to iay it down as an axiom, that, except in 
the plain and palpable case of bodily ]>ain or plea¬ 
sure, we can never be interested in any thing but the 
fortunes of’ sentient being^ i —and that every thing 
partaking of the nature of mental emotion, must 
have for its object tlie feelings, past, present er pos¬ 
sible, of something capable- of sensation. Indepen¬ 
dent, therefore, of all evidence, and without the help 
of any explanation, we should have been apt to con¬ 
clude, that the emotions of Beauty and Sublimity 
must have for their objects the suflerings or enjoy¬ 
ments of sentient beings ir'^and to reject,.- as intrin. 
sically absurd and incredible, the supposition, that 
material objects, whtcli obviously do neither hurt 
nor delight the body, should yet excite, by their 
mere physical qualities, the very powerful emotions, 
which are sometimes excited hy the spectacle of 
Beauty. 

Of the feelings, by their connexion with which 
external objects become beautifol, we do not think 
it neceteary to speak raoro minutely;—and> there¬ 
fore, it only remains, under this prelim|,naty view of 
the subject, to explain the nature ot that' connexion Nstnre of 
by which we conceive this effect to be produced, the assiocu- 
Here, also, there is but little need for minutenesw, or 
fulness of enumeration. Almost every tie, by winch jc,!h 
two objects can be bound together in the imagina. 
tion, in such a manner as that the presentment of 
the one shall recal the. memory of the other;—or, in 


* A considerable part of the sequel of this article h.'ts already appeared in a critique (by the some author) 
upon Mr Alison’s Essay in the Eamburg/i Beview for May J81J. 
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otlit'i- words, aimoKt cviTy poR.siWo relation which can 
subsist between sncli objects, nuiy serve to connect 
tlio things we call Sublime or Beautiful, with feelings 
that arc interesting or delightful. It may be usel'nl, 
however, to class tliese hojds of u-ssoeiation between 
Mind and M!itl<>r in a rude and general w'ay. 

It nppear.s to us, then, that objects ore Sublime or 
Beautiful, U'lienthey tiro the Natural .signs, and 
Perpetual concomitants of pleasurable sensations, 
or, at any rate, of some lively ftieling or emotion in 
our.selves or in some other sentient beings; or, Se- 
rimil/i/, Wln-n they are. tlio arbitrary or Accidental 
concomitants of such feelings; or, Tfiinlljf, When 
they bear .some Analogy or fiinciful resemblance to 
things with which these ciiiotioas are necessarily con- 
necteil. Jn endeavouring to illustrate the nature of 
till.sc .si'viTal relations, we shall be led to lay before 
onr n-aclers some proofs that appear t,. us satisfac¬ 
tory of the truth of the general theory. 

J'ir^t t.'l.is.s 'I’he most obvious, and the strongest as.sociation 
of .tf'Odii- that can ho established between inward feelings and 
llH>Txt<T objects i.s. where tlio object is Necessarily 

and Universally connected with the feeling by the 
law of nature, so that it is always pre.sentetl to the 
senses when the feeling is im|iresaed upon the mind,— 
as the sight or the sound of laughter, with the feeling 
of gaiety,—of weeping with distress,—of the sound 
of thumler, with ideas of danger and power. Let 
us dwt'll for a moment on the last instancc.—Nothing, 
hxainplo. ptrliaps, in the whole range of nature, is more strik¬ 
ingly and universally sublime than the .sound we have 
just nicntioiied; yet it seems obvious, that tlie sense of 
snbJiinity is produced, not by any quality that is per¬ 
ceived l»y the ear, but altogether by the impression 
of PoweV and of Danger that is necessarily made 
upon the mind, whenever that sound is heard. That 
it is not produced by any peculiarity in the sound it¬ 
self, is certain, from the mistakes that arc frequently 
iiiailo witJi regard to it. Tlie noi.se of a cart rattling 
over the stones, is i>ften mistaken for thunder ; and 
a.s long as the mistake la.sts, this very vulgar and in¬ 
significant noise is actually felt to be prodigiously su¬ 
blime. It is so felt, however, it is perfectly plain, 
increlv because it is then associated with ideas of 
prodigious power and undefined danger;—iiiid the 
sublimity is destroyed, the moment the association is 
di.s.sulve(l, though the sound itself, and its effect on 
•the organ, continue exactly the same. -Tliis, tJicre- 
fore, is an instance in which sublimity i.s distinctly 
jnovod to con.sist, not in any physical quality of the 
object to which it h a cribtd, but in its necessary 
connexion with tli.tt last and uncontrolled Power 
which is the natural object of awe and veneration. 

Wc may tiow take an example a little less plain 
and elcmeinary. 'I'lic u'o^t beautiful object in iia- 
ihe I'bm'i'In perhaps, i.s the countenance of a young and 
Cd'ihii*- beautiful woman;—.sml we arc aj)! at first to imagine, 

»Mmi. that, independent of all itssociaiions, the forms and 

colours which it di.ipla\>; are, in tlienis-elves, level) 
and engaging, and woidd appe.ir charming to all be¬ 
holders, with whatever other iju.dities or iinprcs.sions 
th'. v might happen to he connected. A veiy little 
relh ction,- however, will probably he snflicient to 
c'.tii.itce us of the fallacy of thi - impression ; ami to 
'■ ,-at'sl'y ns, that what wc admit e i..- not a combination .)*' 
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forms and colours, which could never excite any men- israttf.v. 
tal emotton, but a collection of signs and tokens of' 
certain mental feelings and affections, which are uni¬ 
versally recognised as the proper objects of love and 
sym^mthy. Luying aside the cnmtiotis arisingfrom dif¬ 
ference of sex, and suppttsing female beauty to be 
contemplated by the pure and unenvying eye of a fe¬ 
male, it seems quite obvious, that, .among its ingre¬ 
dients, we sliould trace the signs of two Mitlercnt 
sets of qualities, that are neitlier of tliera Uie object 
of sight, but of a higher faculty;—in the l^rst place, 
of youth and hcaltli; and in the second i>ace, of in¬ 
nocence, gaiety, sensibility, intelligence, delicacy or 
vivacity. Now, without enlarging upon the natural 
clFect of these suggestions, we shall just sup])Osc that 
the appearances, which must be admitted at all 
events to be actually significant of the qualities we 
have enumerated, had been by the law of nature at¬ 
tached to the very opposite qualities;—that the 
smooth forehead, the firm cheek, and the full lip, 

. whicli arc now so distinctly expressive to us of the 
gay and vigorous periods of youth,—..and the clear 
and blooming complexion, which' indicates health 
and activity, liad been in fact the forms and colours 
by which old age and sickness were charactcri/ed; 
and that, instead of being found united to those 
sources and seasons of enjoyment, they liad been tlie 
bsdges by which nature pointed out tiiat state of 
sytfering and decay whicli is now signified to us by 
the ‘livid and emaciated face of sickness, or the 
wrinkled front, the qui\'cring lip, and hollow elicek 
of age;—If this were the familiar law of our nature, 
can it be doubted that wo should look ujion these 
appearances, not with rapture, but ivitli aversion,— 
and consider it os absolutely ludicrous or disgust¬ 
ing, to speak of the beauty of what was interpreted 
by every one as the lamented sign of pain and de¬ 
crepitude ! Mr Knight himself, thougJi .a- firm be¬ 
liever in the intrinsic beauty of colours, is so much 
of this opinion, that he thinks it entirely owing to 
those associations that wc prefer the tame smooth¬ 
ness, and comparatively poor colours of a youtliful 
face, to the richly fretted and variegated counte¬ 
nance of a pimpled drunkard. 

.Such, we conceive, would be the inevitable effect 
of dissolving the subsi-stine connexion Iictwecn the 
animating ideas of hope and cnjovnient, and those 
visible appearances which arc now significant of those 
ciiiotiuus, and derive their whole IScuiity from that 
signification. But the cfiect ..'uuld be .still stronger, 
if we conh! suppose the nima/ expression of those 
appearances to be reversed in the same manner. If 
the smile, which now enchants il<, as the expression 
of innocence and aficction, were the sign attached 
by nature to guilt and nudignity,—<f the blush which 
expresses delicacy, and the glance that speaks intel¬ 
ligence, vivacity and sotlncss, had always been found 
united with brutal passion or idiot moodiness; is it 
not certain, that llic wliule of their Ik'uttty would be 
extinguished, and that our emotions from the sight 
Ilf them would be exactly the reverse of what they 
now are ? 

That the Beuuty of a living and sentient creature 
should depend, in a great degree, upon qualities pe¬ 
culiar to such a creature, ratlier than upon the mere 
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Bw uiy, physical attributes srfiit* it may possess in comtiioil 
with the inert ipatt^ <»“not indeed i^pear 

* a very improbabt? suf^osition to any pne. But it 
may be more,difficult for son* itersous to noder* 
stand how the beauty of mcrif^ dead-Uiatter idiOBM 
be derived fromlUie feelings and symjwthies of sen¬ 
tient beings. ' .It Is •absolutely necessary^ therefore, 
that we should give an instance or two of. this deri¬ 
vation. * 

Ofihe It is emy enough''to understand how the Sight 
Beauty of of a pictuK or statuo'slwuld us., netwly in the 

Ob'ert^*^ same way^the sight of the oridnai: nor is it much ■ 
■Di/the As- more difficult to conceive, how the sight of a cottage 
bui'Mtioiis should give us soiuethiog of the same feeling as the 
on which it sight of a peasant’s family; and the aspect of a town 
Braui'^^rf raise many of the same ideas as the appearance of a 
multitude of persons. We may begin, therefore, 
«<'upcs. with an example a little more complicated. Take, 
for instance, die case of a common Englisli.land¬ 
scape—green meadows with fat cattle—canals or < 
navigable rivers—well fenced, well cultivated fields— 
neat, clean, scattered cottages—humble ■ antique 
church, witli churcli yard elms, and crossing hedge¬ 
rows—all seen under bright skies, and -in go<d 
wcatlier:—There is much Beauty, as every one will 
acknowledge, in such a scene. But in what does 
the Beauty consist i Not certainly in the more mix¬ 
ture of colours and forms; for colours mure pleas¬ 
ing, and lines more graceful (according to , qnyi 
theory of grace that may be preferred), might lie 
spread upon a board, or a painter’s pallet, without 
engaging the eye to a second glance, or raising the 
least emotion in the mindbut in the picture of 
■ human happiness tliat is presented to our imagina- 
* lions and aircctioiis,—in the visible and unequivocal 
signs of comfort, and clieerful and peaceful enjoy¬ 
ment,—and of that secure and successful industry 
that ensures its continuance,—and of the piety by 
w liicli it is exalted,—and of the simplicity by which 
it is coutrastlSd with the guilt and the fever of a city 
life;—in the images of health and temperance and 
plenty which it exhibits to every eye,—and in the 
glimpses which it alTords to warmer imaginations, of 
those primitive or fabulous times, when mau«svaa 
uiicorruptcd by luxury and ambition, and of those 
IntiTible retreats in wliicli wc still delight to imagine 
ilmt love and philosophy may find an' unpolluted, 
a-sylum. At all events, however, it is human feel¬ 
ing that excites our sympathy, and forms the ob¬ 
ject of our emotions. It is man, and man alone, 
that we sec in the beauties of the earth which he in¬ 
habits ;—or, if a more sensitive and extended syiii- 
pathy connect us with the lower families of lUfiimatcd 
nature, and make us rejoice with the laraba tliat bleat 
on the uplands, or fiie cattle tliat ruminate in the 
valley, or even with the living plants that drink the 
bright sun and the balmy air beside them, it is still 
the idea of enjoyment—of feelings that animate the 
existence of sentient beings—that calls forth all our 
emotions, and is the parent of all the Beauty with 
which we proceed to invest the inanimate creation 
around us. 

Instead of this quiet and tame English landscape, 

. let us now take a Welch or a Highland scene ; and 

see whether its beauties will admit of being explained 


on tile «ame principle. Here^ we shall hard loiiy nsauty. 
mountains, at^ roAy and fendy..recesses,— 
woods hung om precipices,intersected with 
.castled promontoricB,—ample Mhtudes of unplough¬ 
ed and untrodden .valleys,—nameless and gigantiC' 

. ruins,—and mountaift echoes repeating scream 
of the e^le and tlie ri^ of the cataract, Hiis, too, 
is beautifel to those who can Interpret the 

language it speaks, far more.beautiful than the pro- 
spet'ous sceno with which we have contrasted it. Vet, 
lonely as it % it as to the recollection of man and of 
human feelings that its Beauty also is owing. The 
mere forms and colours that compose its visible ap¬ 
pearance, arc no more capable.of exciting, any emo¬ 
tion in the mind, than the forms and colours of a 
Turkey carpet. It is sympathy with the present or 
the past, or the imaginary inhabitants_ of'such a re- 
gioD, that alone gives it either interest or Beauty; 
and the delight of those who behold it, will always ' 
be found to be in e.xact proportion to the force of 
* their imaginations, and die warmth of their social 
affections. The leading impressions, here, are those ' 
of romantic seclusion, and primeval simplicity; 
lovers sequestered in these blissflil solitudes, feom 
towns and toils remote,"—and rustic poets and phi¬ 
losophers communing, with nature, at a distance from 
the low pursuits and selfish malignity of ordinary 
mortals;—then there is thp sublime impression of 
the Mighty Power w|ich piled, the massive cliffs up¬ 
on each other, and rent the ippuntains asunder, and 
scattered their giant fragments at their baseand 
all the images connected witli the monuments of an¬ 
cient magnificence and extinguished hostility,—die 
fcud.s, and the conibnt.s, and the trium[il)s of its wild 
and primitive inhabitniits, contrasted witli the still¬ 
ness and desolation of rJie scenes where they lie in- 
ti rred;—and the romantic ideas attached to their 
ancient tradition.s, and the peculiarities of their pre- 
sH'iit life,—their wild and enthusiastic poetry,—their 
gloomy superstitions,—their attachment to tlicir 
chiefs,—the dangers, and the hardships and enioy- 
nients of their lonely huntings and fishings,—Uieiir 
pastoral shielings on the mountains in summer,— 
and the tales and the sports tlmt amuse the little 
groups that ore froxen into their vast and trackless 
valleys in the winter. Add to all tliis, the traces of 
vast and obscure antiquity that are impressed on the 
language and the habits of the people, and on tlie 
cliffs, and caves, and gulfy torrents of the Ignd; and 
the solemn and touching reflection, perpetually re¬ 
curring, of the weakness and insignificance of |K'rish- 
able mao; whose generations thus pass away into 
oblivion, with ail their toils and ambition, while Na¬ 
ture holds on her unvarying course, and pours out 
her streams, and renews her forests, with undocaying 
activity, regardless of the fate of her proud and pe¬ 
rishable sovereign. 

We have said enough, we believe, to let our read- B(„iiiiy of 
ers understand what vve mean by external objects Spring., 
being the natural signs or concomiliint.s of human 
symjiathies or emotions. Vet we cannot refrain from 
adding one other illustration, and asking oo what 
other principle wc can account lor tlie beauty of 
Spring ? Winter has sh/ides as deep, and colours as 
brilliant; and the great forms of nature are substan- 
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iv-aiiiy. tiaily the ^amc through all the revolutions of the 
'year. We shall seek in vain, therefore, in the ac¬ 
cidents of mere organic matter, fbr*the sources of 
that >'• vernal didight and joy,” which subject ail 
finer spirits to an annual intoxication, and strike 
home the sense of Beauty even to hearts that seem 
proof against it under all Other aspects. And it is 
not among the Dead but 'among the Living, that this 
Beauty originates. It is the renovation of litis and 
of joy to ail animutetf beings, that constitutes this 
great jubilee of-nature;—the voung of ununals 
bursting into existence,—tlie simple and universal 
pleasures which arc diffused by the mere tempera¬ 
ture of the air, and the profusion of sustenauce,>- 
the pairing of birds,—the cheerful resumption of 
rustic toils,—the great alleviation of all tho miseries 
of poverty, and sickness,—our sympathy with the 
young life, and tile promise and the hazards of the 
vegetable creation,—Uic solemn, yet cheering, im¬ 
pression of the constanc}' of Nature to her great pe¬ 
riods of renovation,—and the hopes tliat dartspon-, 
taneously forward into the new 'circle of exertions 
and enjoyments that is opened up by her hand and 
iier example. Such are some of the conceptions 
that are forced upon us by the appearances of re¬ 
turning Spring; and that soeoi to account for (he 
emotion's of delight with which these appearances 
are hailed, by every mind endowed with any degree 
of sensibility, somewhat better than the brightness 
of the colours, or the ugrceiAleness of tlie smells 
rliat arc then presented to our senses. 

'I'hey are kindred conceptions that constitute all 
the beauty of Childhood. The forms and colo'urs 
that are peculiar to that age, are not necessarily or 
absolutely beautiful in themselves; for, in a grown 
person, the same forms and colours would be either 
ludicrous or disgusting. It is their indestructible 
connexion with the engaging ideas of innocence,— 
of careless gaiety,—of unsuspecting confidence;— 
made still more tender and attractive by the recol¬ 
lection of helplessness, and blameless and happy ig¬ 
norance,—of the anxious affection that watches ovgr 
all their ways,—and of the hopes and fears that seek 
to pierce futurity, for those who have neither fears 
nor cares nor anxieties for tlicmselves. 

These lew illustrations will probably be sufficient 
to give our readers a general conception of the cha¬ 
racter and the grounds of tliat theory of beauty 
which wc think affords the only true or consistent 
account df its nature. They are all examples, it will 
bo observed, of the First and most important con¬ 
nexion which we think may be established between 
external objects and the sentiment^ or emotions of 
the mind ; or cases, in which the visible phenomena 
'VMndClassarc the Natural and Universal accompaniments of 
of Assoria- the emotion, and are consequently capable of reviv- 
tions,-- Jug emotion, in some degree, in the breast of 
Brau?y is **’®*^y beholder. If the tenor of those illustrations 
derived has been such as to make any impression in fiivour 
from A«so- of the general theory, we conceive that it must be 
mUons iiot ygry greatly confirmed by the slightest considerstion 
I versi Second class of coses, or those iii wliich the 

external object is not the natural and necessary, hut 
only the occasional or accidental concomitant of the 
emotion which it recals. lii the tbmicr instances, 
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^me conception of beauty seems to be ih^utible B'anty. 
from the appearance of the objects; and being im- ' 
pressed, in some degree, upon all persons to whom 
they are presented, there is evidently room for insi¬ 
nuating tliat it is an independent and intrinsic quality 
of their uature, and does not arise from association 
with any thing else. In tlie iiislanccs, however, to rmporfanre 
which wc are now to (diude, tbb perception of‘>*'ili<»ciii. 
Bea^y is not universal, but entirely dependent upon •••‘iices. 
thc'dpportunities which each individudl has had to 
associate ideas of emotion with the ohje^ to which 
it is ascribed >—-the same thing nppcari^ Beautiful 
to those who have been exposed to thcMiifluence of 
such associations, and indifferent to those who have 
not. Such instance, therefore, really afibrd an ex- 
perimentum cruets as to the truth of the theory in ques¬ 
tion ; nor is it easy to conceive any more complete 
evidence, both that there is no such thing us abso¬ 
lute or intrinsic Beauty, and that it depends altoge¬ 
ther on those associations with which it is thus 
found to come and to disappear. 

The accidental or arbitrary relations that may 
thus be esublished between natural sympathies or „i ^ntumai 
emotionSj and external objects, niay be either such ra'i*"*, one' 
as occur to whole classes of men, or are conliiu d to 
particular iiulividual.s. Among the 1‘ormor, tliosc 
that opjdy to different nations or races of men, arc 
the most importiint and remarkable; and eonstilutc 
the basis of those peculiarities by which National 
Tdstes arc disiinguished. Take, again, for example, 
the instance of female Beauty,—and think wliut dif¬ 
ferent and inconsistent standards would be fixed for 
it in the ditt'ercut regions of the world;—in Africa, 
ill Asia, and in Europein Tartary and in (Ireeco; 
in Lapland, Patagonia and Circassia. If there w:is 
any thing absolutely or intrinsically licautiful, in 
any of the forms thus distingnisbed, it is inconceiv¬ 
able that men should differ so outrageously in their 
conceptions of it: If Beauty were a real and inde¬ 
pendent quality, it seems impossible that it should 
be distinctly and clearly felt by one set of persons, 
where anodier .set, altogether a.s sensitive, could see 
nothing but its opposite; and if it were actually and 
inseparably attached to certain forms, colours, or 
proportions, it must appear utterly inexplicable that 
it should be felt and perceived in the most opposite 
forms and proportion, in objects of the same descrip¬ 
tion. On the other hand, if all Beauty consist in 
reminding us of certain natural sympathies and ob¬ 
jects of emotion, with which they have been habitu- 
aJIy connected, it is easy lo perceive how the most 
different forms should be felt to be c<]ually Beauti¬ 
ful. If female Beauty, for instance, consist in tlie 
visible signs and cxpre.ssiuns of youth and heultli, 
and of gentleness, vivacity, and kindness; then it 
will necessarily hapfien, tliat the forms, and colours 
and proportions which nature may have connected 
with those qualities, in the different climates or re¬ 
gions of the world, w'ill all appear equally Beautiful 
to those who have been accustomed to recognise 
them as the signs of such qualities; while they will 
be respectively indifferent to.those who have not 
learned to interpret them in this sense, and displeas¬ 
ing to those whom experience has led to consider 
them as the signs of opposite qualities. Tho case is 
ti 






'i 




neaniy. tbtf same, lihoogb perbap# ft *ni«tf«r idegffe, a« to times, are iftmfti^M^ BsMity. 
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^derciiitwtare in eveiy naijon, 
if not aftotited frafti it»erc waftiof s&ill, fit pewire of 
matcrioU, ^ways.ftpp«ftl» j» die xa^s, 

and someehat moasttdUSftnd Sbsnrdlb for^gm* j— 
and the fiienetal charaeter and aspect of their 1^- 
Bcnpe, in l%e tnanftin', if not assdcsated. with' Substfth- : 
rial eviti and. ^<!^vdi}ietsfti<i«; 'aHrays^^eftrt oiero 
beautifftl and ebchaming than tfte soigiieiy olimy 
other rejtion. The fact is stiH: Wore e^Kkingj per¬ 
haps, in^e cate of Music the e^cb of those 
national airs, widi which even the most uncuitivoted 
imagiriations have connected so manv ititereitdtig re¬ 
collections ; and in the de}%bt with which oil.per¬ 
sons of sensihiiity catch the strains of titeir native, 
melodies in strange or in distant lands. It is owing' 
chiedy to the same sort of arhitrary and national as¬ 
sociation, that wiiitc is thought a gay colour in 
Europe, where it is used ttt weddings,—'Snd a dis¬ 
mal colour in China, where it is os^ for nioumihg• 
that we think yevr-trees gloomy, because llicy are 
planted iu churchyards,—and large masses of pow¬ 
dered horsehair ma^‘stic, becatwc we sec tliero on 
the hcad.s of judges and bisht^s. 

Next to those curious instances of arbitrary or li¬ 
mited (issociaiiftbs that are exemplified in the dWor- 
sifics of National taste, are those that ore produced 
by the diftbrencos of instruction or £<lucadon. ,lf 
external objects were sublime or beautiful in tl'em- 
selvcM, it is plain, that they would appear equally so 
to those who were acquainted with their origin, and 
to those to whom it was unknown. Yet it is not 
easy, perhaps, to calculate the degree to which our 
notions of Beauty and Sublimity are now infiueooed, 
over all Phtrope, by the study of C'lassical literature; 
or the number of impressions of this sort which the 
well-educated consequently receive, from objects that 
arc utterly indifibrent to uhinstructed persons of the 
same natural senstl>ility. We gladly avail ourselves, 
upon lliis subject, of dh« bcaorifid expressions of Mr 
Alison. 


oifiirji^ httb ft thousand adiirces of imagery, providft 
failft with ft(t inmost jnexitaustible field in which his 
.'memory.wd .his fifocy expatiate; There are few 
tten ' wbO have pjM .felt som^hat, at least, of the de- 
.l%h.t of ^ch ipt’i^nio^mejat. . Ihere is no man in 
die'Iraifi^ftCquaiAba with the'history of antiquity, 
who do^ dtit love to let bis imagination loose on the 
prespe^ drib reinaiiM,' and to whom tb^ are not in 
some meiftujiwlftftbred, fbbm the innumerublc images 
which' th^:4»ing. -Even' ' peasant, whose know¬ 

ledge: Of rarmer times extbn^ but to ft few genera¬ 
tions, Hbf yb' iw'his smne monument of the 

deeds or virtues of lus t^&thers ( and cherishes, 
widi a. tbnd veneration, 'thft^hieiiKirtat. of those good 
old times to which his hiiii^paiion returns with de¬ 
light, and of which he ioves to recount the simple 
tides that tradition has'breught him. 

‘‘^'And vrfaut is it tiiat cointitutes tlut motion of 
sublin^ diilrght, which every man of common senisi- 
bUity.iWls tippn the first pTospe.ctof Ilomel It is 
not tbe scene of destruction wtiicli is before faitn. It 
is not the Tiber^ diminished i» his im^inotlon to a 


S altry strews, tlowing amid thd ruins of thftt tnagni- 
cence which it om^.adpmedi. It ia'notthd triumph 
of supftrstiUftn ovOr the wriick of.>'b.untau greatness, 
and its D> 0 fiuiRencs erected dpon ^ very spot where 
the first honours of humanity have been gained. It 
is oiicicut Rome which fills hk imagination. It is 
the country of Ctssar, and Cicero, and Virgil, which 
is before him. It is the mistr^ pf the world which 
he sees, and who seems to him to rise again firooi her- 
tomb, to give laws to the univenc. Alt that the la- 
bonfs of hkyoiitb, or the studies of hk maturer i^e 
have acquired, with rugatd to tbe htstpry of this 
great people, open at pnee before his imagination, 
and present him witli a field of high and sblemin hna- 
gery, wdiicb can never be exhausted. Take from him 
these ossobiatiofis,.;—conceal from him that it is Komc 
that he sees, and hoW different would be his emo¬ 
tion r 


“ The delight which most men of education re- The influences of the same studies may be traced, 
ceivc from tlie considcruiion of antiquity, and the , indeed, Uirough almost all our impressiotis of Beau- 
beauty that they discover in every object which is con- ty,—and especially in the feelings wbieli we receive 
nectud with ancient times, is in a great measure to from the contemplation of rural scenery; where the 
be a.<cribe(i to tbe same cause. The antiquarian, in images and recollections which have been associated 
hk cabinet, surrounded by tlic relics of former ages, with such objects, in the eUdianting strains of the 
seems to himself to. Ik- removed to periods tiiat are poets, are perpetually recftllOdsrtiy tlndr appearance, 
long since past, and indulges in the imagination of and give an interest and a Beauty to tlie prospect, of 
living in a world, which, by a very natural kind of which the uninatructed cannot have the slightest 
prejudice, we arc always willing to believe was both perci^Uon. Upon this subject, alao, Mr Alison has 
wiser and better than the present. AU that ia vene- expressed hir^lf with his ut.u^ warmth and ele- 

rable or laudable in the history of these times, pro- ganco. Afb'r observing, .wihiidhood, the 

sent themselves ta his memory. The gallantry, the Boilatics of nature have scarcely ai^ existence for 

lieroLsm, the putriotisin of antiquity, rise again bd'ore those who have us yet hut little general sympathy 
hi« view, soltened by the^ ohsciurhy in which they 'with mankind, he proceeds to state, that they arc 

are kivolved, and reiklerud rfiote seducing to the ostfaliy first recommended to notice by the poets, to 

imagination by that obscurity itself, wliich, while it whom we are intrcKiuced in the course ol‘ cducNation; 

mingles a sftntuncnt of regret amid bis pursuits, serves and who, in a manner, create Uiem for us, by the 

^ the seme time to stimulate hk fancy to fill up, by associations which they enable us to form with thek 

its own creation, those kmg intervals of time of which visible appearance. 

history has preserved fto record. The relics he con- ' *• How different, from thk period, bccoKig the 

templates, seem to approach him stiB nearer to tlie sentiments with which Uie scenery of nature ia con- 

ages of bis regard. The dtcaa, the furniture, the tfimplated, by those who have any imagination 1 
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B(^ufy, The beautiful forms of ancient mythology, with 
which the fancy of poets peopled every element, arc 
now ready to appear to their minds, upon the pro¬ 
spect of every scene. Hie descriptions of ancient 
authors, so long admired, and so deserving of admi¬ 
ration, occur to tlifm|,at every moment, and with 
them, all tliose enthusiastic ideas of ancient genius 
and glory, which the siiuly of so many years of 
youth so natufiilly leads them to form. Or, if the 
stutly of modern poetry has succeeded to that of the 
ancient, a thousand other beautiful associations are 
acquired, wliieli. insU'od of destroying, serve easily 
to unite with the former, and to adbrd a new source 
of delight, 'flic awful forms of Gqthic'superstition, 
the wild and romantic imagery', which the turbulence 
of the middle ages, the Crusades, and the institution 
of (’Jiivali V have spread over every country of Eu¬ 
rope, arise to the imagination in every scene; uc- 
eoinpanied with all those pleasing recollections ol’ 
)>rowess, andadvonture, andcoiuteousmanncrs,. which 
distinguished tlio.se memorable tiiiies. With such 
images in their minds, it is uot common nature that 
a])pears to surround them. It is nature embellished 
and made sucre d by the meiiiury of Theocritus and 
Virgil, and Milton and Tasso; their genius seems 
still to linger umuug the scenes which inspired it, 
and to imidiate every object where it dwells; and ■ 
the creation of their fancy seem U»e fit inhabitants of 
that nature, which their descriptions have clothed 
with heiiiity." 

Oilict Ef- It is needless, for the purpose of mere illustration, 

tech. pursue this subject of arbitrary or accidental as- 

.soCiation though all the divisions of wliich it is sus¬ 
ceptible ; and, indeed, the task would be endless; 
since there is scarcely any class in society which 
could not be shown to have peculiar tissociations of 
interest and emotion with objects which are not so 
connected in the minds of any other class. TIio 
young and the old—the rich and the poor—the art¬ 
ist and the man of science—the inhabitant of the 
city and the inhabitant of the country—the man of 
busine.ss and the nuiii of pleasure—the domestic and 
the dissipated,—nay, oven the followers of almost 
every different study or profession, have perceptions 
of beauty, because they have associations with e.K- 
ternal objects, that are peculiar to themselves, and 
have no existence for any other persons. Hut, 
though the detail of such instances could not fail to 
show, ill the clearest and most convincing manner, 
how directly the notion of beauty is derived from 
some more radical and familieir emotion, and how 
many and various arc the channels by which such 
emoiioii.s are tran.siiiitted, cnongh, pdHiaps, has been 
ulrcady said, to put our readers iu possession of the 
principles and general bearings of an argument which 
wc must not think of exhausting. 

Before entirely leaving this branch of the subject, 
however, let us pau.se for a moment on the familiar 
nion of the "but very striking and decisive instance of our vary- 
Beaulyuf iug and ^contradictory judgments, a.s to the Beauty 
l>rM8. 0f the successive fashions of dress that have existed 
within our owrn femembranee. All persons wlio .'•till 
continue to find amusement in society, and are not old 
enough to enjoy only the recollections of their youth, 
think the prevailing fashions becoming and grace- 


ful, and the f^hions of twenty or twenty-five years Beauty, 
old intolcrtfbly ugly and ' ridiculous. The, younger' 
they are, and the more they mix in society, tliis im¬ 
pression is the stronger; and the' fact is wortlt no¬ 
ticing, because, there is really no one thing as to 
wliicn persons judging merely from tlieir feelings, 
and therefore less likely to be misled by any systems 
or theories, are so very positive and decided, as that 
established fashions are Beautiful in tlie'iiisclves; 
aitd that exploded fashions are intruisically and be¬ 
yond all question preposterous and ugly. ;^Vc have 
never yet met a young lady or gegtle .lan, who 
spoke from their hearts and without reserve, who 
hod the least doubt on Hie subject, or could conceive 
liow' any person could bc so stupid as not to see the 
intrinsic elegance of the reigning inode, or not to lie 
struck with the ludicrous awkwardness of ilie habit.s 
in which their mothers were disguised. Yet there 
can be no doubt, that if tlie.se ingenious critics had 
been born, witli the same natural sensibility to Beau¬ 
ty, but twenty years earlier, they would have joined 
in admiring what they now laugh at, os eertainJv as 
those who succeed them twenty years hereafter will 
laugh at them. Iti.s plain, then, and wc lliink scarce¬ 
ly disputed, out of the circles to wliich we have 
alluded, that tlierc is, in the general ease, no in¬ 
trinsic Beauty or dcfurniily in any of those rasliiou.s; 
and that the forms, and colours, and mai.-nuls, 
t^^at arc, wc may say, universally and .cry strong¬ 
ly fdlt to be Beautiful while they are m fashion, urn 
sure to lu.se all (heir Beauty as soon as the laslnou 
has pns.sed away. Now tiie foriii<‘, and colours, and 
combinations, remain exactly as (hey were ; and, 
therefore, it seems perfectly obvious, that (lie .source 
of their successive Beauty and ugline.ss mii.st he 
sought in something extrinsic, and cun only be 
found ill the associations which once rceoimnoiided 
and ultimately degraded them in our estimation. 

WhiJe they were in fashion, they were the forms and 
colours w'hich distinguished tlio rich and the noble, 

—the eminent, the envied, tlie observed in society. 

They were the forms and the colours in which all that 
was bcatiiiful, and udmireil, and exalted, w ere habitu¬ 
ally arrayed. They were as.sueiated, therefore, with 
ideas of 0[uilen(.'c,aud elegance,andgaiety,and all that 
is captivating and bewitching, in manners, fortune, 
and situation,—and deri>'i;d the whole of their Beauty 
from those associations. By and bye, however, tliey 
were deserted by the beautiful, the rich, and the 
elegant, and descended to the vulgar and dependent, 
or were onlj’ seen in comb.nation with the antiquat¬ 
ed airs of faded beauties or obsolete beaux. 'J'hey 
thus came to be associated with ideax of vulgarity 
and derision, and with the images of old and decayed 
persons, whom it is difficlilt for tiiejr juniors to believe 
ever to have lieeii young or attractive;—and the 
associations being thus reversed, in which all their 
Beauty consisted, the Beauty itself naturally disap¬ 
pears. 

The operation of the same causes is distinctly 
visible in all the other apparent irrepiilarities of our 
judgments os to this description of Beauty. Old 
people'have in general but little toleration for the 
obsolete fashions of their later or middle years; but 
will generally stickle for the intrinsic elegance of 



Beanty. those which were prevalent in the bright days of 
their early youth,—as being stiJl associated in 
their recolleciious, with the beauty widi which they 
were first enchanted, and the^aj spirits with which 
they were then inspired. In tnl same way, while we 
laugh at the i’ashions of which fine ladies and gentle¬ 
men were proud in the days of our childhotm, be¬ 
cause tliey arc now associated only with images of 
decrepitude and decay, we look with some feelings 
of venenVion on the habits of more remote genera¬ 
tions, thc^ndividuals of which are only known to us 
as historicffl persons; and with unmingled respect 
and admiration on those still more ancient habili¬ 
ments which remind us either of the heroism of the 
feudal chivalry, or the virtue and nobleness of classi¬ 
cal antiquity. The iron mail of the Gothic, knight, 
or the clumsy shield and naked arms of the Knman 
warrior, strike us as majestic ami graceful, merely 
because they are associated with nothing but tales 
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a kind of sanctity to the place where they dwelt, add 



converts every thing into Beau^ which appears to 
have been connected witli them.’’ 

There are similar impressions,—as to the sort of 
scenery to whicli We have been long accustomed,— 
as to the style 'ofpersoiaa] btouty by which wo were 
first enchanted,—and. wen as to the dialect, or the 
form of voraiheation which we first begun to adnnrc, 
that bestow .a< secret and adventitious charm upon 
all these objecis, and enable us to discover in them 
a Beauty which is inyisible, because it is noft-existent 
to every otlier eye. 

In all the ewes wc have hitherto considered, the 
external object is supposed to have acquired its 
Beauty, by being actua%/eonaected with the causes 
of our natural motions, either as a sign of tlieir ex¬ 
istence, or as being locally present to their ordinary 
occasions. There is a relation, however, of another Thbit Clara 
kind, to which it is necessary to attend, both to elu- of A««oeia» 
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of romantic daring or patriotic prowess,—while tlie' ciilate the general grounds of the theory, and to ex- 
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full bottomed periwigs that were added to the sol 
dicr's erjuipinent in the days of Lewis XIV, and 
King William,—and no doubt had a noble effect in 
the eyes of that generation,—now appear to us 
equally ridiculous and unbecoming, merely because 
such appendages are no longer to bo seen, but' upon 
tlip beails of sober and sedentary lawyers, or in the 
pictures of antiquated Esquires. 

\\'e cannot uftbrd, however, to enlarge any farllicr 
upon these considerations,—and arc inclined indeed 
to think, that what ha.s been already S.aid on the sub- 
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Mii'm tilii associations, which, though not universal, are 

iV cl ,. common to whole classes of persons, wili make it un- 
ncei'ssary to enlarge on those that arc peculiar to 
caci) individiial. It is almost enough, imU ed, to tran¬ 
scribe the following short passage from Mr Alison. 

“ There is no man, who has not some interesting 
associations with p.-o-tieular scenes, or airs, or books, 
and who doe., not feel Uicir beauty or sublimity en- 
Inmced to him by .such conne.xions. Tlie view of 
the house where one was born, of the school where 
one was educated, and where the gay years of infan¬ 
cy w’cre ]jOss('<I, is indilferent to no man. They re- 
eal so many images of past bnppincss and past afl’ce- 
tion^i, tliey are connected with so many strong or va¬ 
lued emotions, and lead altogether to so long a train 
of fcH'lmgs and recollections, tliat there is hardly 
any scene whicli one ever beholds with so much rap¬ 
ture. I'here arc songs al.^o, that we have heard 
in our infancy, wliich, when brought to our re¬ 
membrance in after, year.s, raise emotions for which 
wo cannot well account; and which, though per¬ 
haps very indifferent in themselves, still continue 
from this association, and from the variety of con¬ 
ceptions which tlieV kindle in our minds, to be our 
favourites tbrougli lile. The scenes which have 
been ilistinguished by the residence of any jicrson, 
whose memory we admire, produce a similar efi’ect. 
iMoremuf i-nim, iw.icio, quo pocto, iocus ip\is, in 
qiiibus eorum, quos dili^mus, ant arimiramnr tidsunl 
vestt^m. The scenes themselves maybe little beau¬ 
tiful ; hut the delight with, which we recollect the 
traces of tlioir lives, blends itself insensibly with the 
emotions which the scenery excites; and the admir¬ 
ation which these recollections afford, seems to give 


j)iam BcvevaJ appearanct's that might otherwise cx-depend on 
pose it to objectiow. This is lliu relation which ex- a eertaiu 
ternal objects may bear to our internal feelings, and or 
the power they may consequently acquire of sug- tTiwccn 
ge.sting them, m cons^uence of a sort of resem- menial 
bianco or analogy whiich they seem to have to their qtiaWies 
natural and appropriate objects. The langu^ of".'"*”®’ 
poetry is foumlcd, in a great degree, upon this ana- cxtS-iml'' 
logy; and all language, indeed, is full of it; and at-objccis. 
tests, by its structure, both the extent to which it 
is spontaneously pursued, and tlic cficcts that are 
produced by its suggestion. We take a familiar jn- 
stance from the elegant writer to whom we have al¬ 
ready referred. 

“ What, for instance, is the impression we feel 
from the scenery of spring ? The soft and gentle 
green with which the earth is spread, the feeble 
texture of the plants and flowers, and the remains 
of winter yet lingering among the woods and hills,— 
all conspire to infuse into pur minds somewhat of that 
tearful tenderness with which infiuicy is usually be¬ 
held. W’ith such a sentiment, how innumerable are' 
the ideas which present themselves to our imagina¬ 
tion ! ideas, it is apparent, by no means confined to 
the scene before our eyes,’ or to the possible desola¬ 
tion which may yet await its infant beauty, but 
' which almost involuntarily extend themselves to ana¬ 
logies with the life of man, and bring before us all 
those images of hope or fear, which, according to 
our peculiar situations, have the dominion of our 
hearts!—TIic Beauty of autumn is accompanied 
with a similar exercise of thought: The leaves begin 
then to drop from the trees; the flowers and slirubs, 
with which the fields were adorned iff the summer 
months, decay; the woods and grove.s are silent; 
the sun liimsciV seems gradually to witlidraw his light, 
or to become enfeebled in his power. Who is there, 
who, at this season, does not feel his mind imjiressed 
wjth a .sentiment of mehmclioly ? or who is able to 
resist that current of thought, which, from .«iich ap¬ 
pearances of decay, so naturally leads him to the 
solemn imagination of that inevitable fate, whieJi ia •> 
to bring on alike tlie decay of life, of empire, and of 
. nature itself.” 

A thousand such luialogics, indeed, arc suggrated 
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Iit'ant), to l)y the moat familiar aspects of nature. The 
morning atul the evening present the some ready 
picture of youth nnd of closing life, ns tlie various 
vicissitudes of tlie year. Ti>c witltcring of flower.s 
images out to us the languor of beauty, or the sickness 
of childhood. The loud roar oAtroubled waters seems 
to bear some resemblance to the voice of lametita* 
tiun or violence; and the softer murmur of bright* 
tT Streams, to he espressive of cheerfulness and in* 
nocence. The purity and Iranspareucy of water or - 
of air, indeed, is itself felt to be expressive of men¬ 
tal purity and gaiety: and their darkness or turba- 
lenee, of mental gloom and dejection. The genial 
warmth of autumn -suggests to us the foclicg of mild 
benevolence;—flic sunny gleams and fitful showers 
of early spring, remind us of the waywardness of in¬ 
fancy !—flowers waving on their slender stems, im¬ 
press us with the notion of flexibility and lightness of 
temper. All fine and delicate forms are typical of 
delicacy and gentieiii'ss of character; and dniost all 
forms, bounded by waving or Ho||ving lines, suggest 
ideas of ease, pliability, mid elegance. Itapid and im¬ 
petuous motion seems to be emblematical of violence 
mul passtom;—slow and steady motion, of delibont' 
lion, dignity, and resolution;—fluttering motion, of 
inconstancy or terror ^~and waving motion, accord¬ 
ing as it is slow or swift, of sadness or playfulness. 
A io% tower or u massive buiklmg gives us the idea 
of firmness and devation of character;—a rock bat¬ 
tered by the waves, of fortitude in adversity, Still¬ 
ness uni! calmness in the water or the air, seem to 
shadow out tenderness, indolence, and placidity 
moonlight we call pensive and gentleand the un¬ 
clouded sun gives us an impression of exulting vi¬ 
gour, and dotniueoring ambition and glory. 

It is nut difficult, with the assistance which lan¬ 
guage aflbrds us, to trace the origin of all these, and 
a thousand other associations. In many instances, 
the qualities which thus suggest mcntiU emotions, 
do actutdiy resemble their constant enneomitunta 
in human nature, as is obviously the cose with Uie 
forms anti motions u Inch are sublime or beautiful; 
and, in some, their iiflectsand relations bear so obvi- 
Kxhtenceoruus an analogy to those of human conduct or feeling, 
«ich Biiaio force itself upon the notice of the most care- 
“ less beholder. But, whatever may have been timir ori¬ 
ginal, Uie very structure of language attests tlie vast 
extent to which they have been ranted, and tlie na¬ 
ture of the siiggeMioiit. to which they are indebted 
fur their interest or beauty. If we spt‘ak liimiliariy of 
the sparkhng of wit—andTthe darkness of melancholy 
—can it be at ail difficult to conceive tiiat bright light 
may be agreeable, because it reminds us of gaiety,— 
and darkness oppressive, because it is felt to lie em¬ 
blematical of sorrow > it is very' remarkable, indt ed, 
that, while almost alt the words by uhicli the aliec- 
tjons of the mind arc expressixl, seem to have been 
borros^d originally from the cpiaiities of matter, the 
epithets by iraich we leant afterwards to distingui^ 
j^udi iDutoriai .objects us are felt to be Subiinie or 
;-*j^>aurifub are all of,them epithet.- tliat had inen 
' previously appropriated to expittSi some quaiiij or 
emotion of mind. Colours are said to be gay or 
grave—motions to be lively, or deliberate, or capri¬ 
cious—foims to ba delicate or modest—sounds to he 
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aninukted or owurnful—{irospects to be cheerful or Ihtsaty. 
mclancbplyw-rocks to be bold—waters to be Iran- 
quil—and a thousand other phrases of the same im¬ 
port ; all iudiedting, most unequivocally, the sources 
from which our interest in matter is derived, and 
proving, that it is necessary, in all cases, to confer 
mind and feeting iqion it, before it can be conctired 
us either sublime or beautiful. The grcat,i,chann, 
indeed, and the great secret of poetical diction, ion- 
sists in thus lending life and emotion to ail the ob¬ 
jects it embraces; aud the enchanting he^ty which 
we sometimes recognise in descriptions ofl^cry ordi¬ 
nary pfaenomcna, will be found to arise from the force 
of imaginatii^i, by which the poet fius connecU’d with 
hunuio emottooB, a variety of objects, to wiiich coui- 
njon minds could not discover their relutioii. What 
the poet does for his readers, however, by his original 
similics and metaphors in these higher coses, even 
the dullest of these readers do, in some degree, every 
day, for themselves, and the Beauty whieJt i.<s per¬ 
ceived, when natunil objects are unexpet-tedly vivi¬ 
fied by' the glowing fancy of the former, is precisely 
of the same kind Uiat is felt when the closeness of 
the analogy enables them to force humun reehng.s 
upon the recollection of all mankind. As tlie poet 
secs more of Beauty in luiture than oidinary mor¬ 
tals, just because he perceives more of these annlu- 
gics and relations to social emotion, in which ail 
l-?ei\uly consists; so, other men sec more or less of 
this Beauty, exactly as they happen to possess iliut 
fancy’, or those habits, which enable them readily to 
trace out these relations. 

ii'om 4>U these sources of tvidence, then, we 
think it is pretty well made out, that the Beauty or 
Sublimity of external objects is nothing but tlie re¬ 
flection of emotions excited by the feeling.^ or con¬ 
dition of sentient beings ; and is produced altogether 
by certain little portions, as it were, of love, joy, 
pity, veneration, or terror, that adhere to those* ob¬ 
jects that are present on occasion of such emotions.— 

Nor, after what we have ah(;ady said, does it seem 
to be necessary to reply to more than one of the 
objections to which we are awtire that this theory is 
liable.—If Beauty be nothing mure than a icllectioii OI)j< enon 
of love, pity, or veneration, how comes it, it may be —'liat tlu* 
asked, to be dislingoislicd from these sentiments ? JJ"’'' ,"*- 
They are never confounded with each other, either ,|,J|, 
ill our feelings or our language;—^^'hy, then,shouldfiipin il,c 
they all be (‘onfoiinded under the cunnnoii name of ’'n'ptiini.s 
Beauty ? and why should Beauty, in all case>, '!!■** 

us in a way so difl'erenl Irom tlie love or eompassion 
of which it IS said to be merely the reflection i 

Now, to these questions, we arc MUiiiwliat tenipt- 
ed to an.swer, alter the manner of our country, by 
asking, in our turn, whether it lie really trui*, that 
Beauty always attects us in one and the wmie man- AnsHpn-d, 
ncr, and ulway.s in a difieieot manner from tlie ' “ ** 

simple and elementary aiiections which it is its oflice'*** “ 
to rccai to us ? In very many case*s, it appears to us, 
that the sensations which we rect'ive iioni objects 
tiiat are ielt 'to be Beautiful, and that in the liighest 
degree, do not Uifl'er at all from the direct niove- 
menta of tenderness or pity towards sentient beings. 

If the epitJiet of Beauty be correctly (as it is univer¬ 
sally) a{iplied to tnuiy of tlie most t^lred and cn- 
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Cciwiy. chantiog pauses in wbic^ consist entirely 

in tlie expression of affedtini eentimeuts, the ques- 
' tion would be sp^Uy' dedaed ( »nd it Is a fact, at 
all events, tjoo rewiarJcable to ws fimitted, that it<n>te 
of the. most powerHU and’dni^htfttl dnottons that 
arc uniformly class^.iind'er this name, asisc altoge* 
ther from the direct influence of these patliatic emo¬ 
tions, vritbout the intervention of any material ima¬ 
gery. We da no'J^ wish, however, to dvrefl upon an 
argument A which per^unly is not applicable (• ail 
pari« of tiA question; and, admitting that, on many 
occ/uions, fAe feelings which we experience from 
Iteauty. me sensibly’different from thepnina<7 emo¬ 
tions in which we think they originate, we shall en¬ 
deavour, in a very few words, to give an explanation 
ol' this difference, which seems to he perteclly con¬ 
sistent widi the theory wc have undertaken to illus¬ 
trate. 

Anil t'K- In the first place, it should make some difference 

iii.iini'ii, Ol) tiic primary affections to whicli we have ailuded; 

\vlieiciiis. jjjj. alluded to, they are rtfie^led from 

matenal objects, and not directly excited by their 
natural causes. The light of the moon has a very 
different complexion from that of the sun though it 
is in substance tlie sun’s light; aud'glimpscs ot'in- 
teresling, or even of fointliar objects, caught unex¬ 
pectedly from a mirror placed at a iHstanco from 
these objects, will affect us, like sudden allusions iu 
poetry, very differently from Uie natural perccpty)n« 
of those objects in their ordinary relations. In idle 
next place, the emotion, when suggested in tlie sltape 
of Beauty, comes upon us, for tiie most port, disen¬ 
cumbered of all tlioseaccompaniincnts which frequent¬ 
ly give it a peculiar and less satisfactory character, 
nhcii it arises from direct intercourse with its living 
objects. The com])assion, forexample,that issiiggcst- 
ed by Beauty of a gentle and winning description, is 
nut attended witli any of that disgust and uneasiness 
which frequently accompany the spectacle of real 
distress: nor with tliat importunate suggestion of 
the duty of relieving it, from which it is almost inse- 
par.ible. Nor does the temporary delight which we 
receive from Beauty of a gay and animating cha- 
raclcr, cad upon us fur auy such expenditure of spi¬ 
rits, or active demonstrations of syinpatliy, ns arc 
Mnnetimes demanded by (lie turbulence of real joy. 
In the tliird place, the emotion of Beauty, being 
partly foniuled upon illusion, is far more transitory 
in it.*! own nature, and is botli more apt to fluctuate 
and vary in its eliuracter, and mure cajmble of being 
dismissed at pleasure, than any of the primary affec¬ 
tion.., whose slnidow and representative it is. In the 
fonrili plnce, the perception of Beauty implies a cer¬ 
tain oKcicise of the imagination that is not required 
in the case of dircciremotion, and is suificient, of it¬ 
self, both to give a new character to every emotion 
Uiat is suggested by the intervention of such on ex¬ 
ercise, and to uccuuiU for our classing ail the various 
emotions that are so suggested under tlm same de¬ 
nomination of Ileauty. When wc arc injured, wc 
feci indignation,—when we arc wounded, we feel 
pain,—.when wc sec sufferiug, we feel coaajjwsion,— 
and when wc witness any splendid act of hermsm 
or generosity, we feel admiration—without any ef¬ 
fort of the imuginatioD, or the interviaitioo of any 


piotuye or ykffon in tlie mindJBv* when we feel in- 
digMitjon, Of ..|iity, or adinin^iibh) in consequence of 
seeing jiaai«|»ece of inanimate'matter that merely 
suggests iw' recals to us the ordinary causes or pro¬ 
per obteote of these motions, It is evident tliat our 
fancy is kindled by a sudden' flash of recoflection; 
andtiiat the effect is produced by means of a certain 
poetfeal creation tliat if iiistantiy conjured up in the 
mind.; It is this active and heated state of tee ima* 
gina^da, artd this divided and busy occupation of die 
mind,’ that cemstitute fhe great. peculiaiity of the 
emotions we exporfenco ~ IniiU the perception of 
Beauty. 

Fln^y, and this is perhaps the mostimportimt con¬ 
sideration of the whole, it should be recollected, that, 
along with die shadow of suggostfeh of associated 
emodous, there is always present a feal And direct 
perception, which not only gives a force Imd liveli¬ 
ness to aO the images which it suggests, scents to 
impart tp dim some share of its own reality. Tliat 
there is an illusion of this kind- iu the case, is suffi¬ 
ciently demonstrated by die fact, that we invariably 
ascribe the interest, whidi we think has'been proved 
to arise wholly from these aSSociutiemB, to die object 
itself, as one of its actual and inherent qualities, and 
consider it* beauty as no less a pra^ieiiy belonging 
to it, Uiaii any of its physical attributes. The asso¬ 
ciated interest^ therefore, is beypnil ail doubt con¬ 
founded with the present perc^tion of the object 
itself; and it> livelier and more instant impression 
is accordingly made upon the mind, than if die inte¬ 
resting conceptions had been nicely excited in th^ 
inemoiy by the usual operation or reflection or vo¬ 
luntary tneditation. Something analogous to this is 
familiarly known to occur in odier cases. When we 
merely think of an absent friend, our emotions are 
incomparably less lively than when the recollection 
of bint is suddenly suggested by the unexpected 
sight of bis picture, of the house where he dwelt, 
or the spot on whi^ we last parted from him,—and 
all these objects seem ibr the moment to wear the 
colours of our owu associated affections. When 
Captain Cook’s companions found, in the remotest 
corner of die habitable gltffie, a broken s})6on with 
the word London stamped upon it, and burst into 
tears at the sight,—they proved how differently we 
are moved by emotions dms connected with tlie real 
picsvnce of an actual i>erceptieu, tlian by the mere 
recollccUon of the objects on which those .emotions 
dept lid. Every one of them had probuhly.thought 
of London every day since he left it, and many of 
diem might have been talking of it with tranquillity 
but » little before this more effectual a^eal was 
made to their sensibility. 

If wo add to ail this, diat there is necessarily 
somethiog of vagueness and variableness in the emo¬ 
tions most genendly excited liy the perception of 
Beauty, and that die mind wanders with the eye, over 
the d^erent objeots which may su[q>ly these etno- 
tious, with a de^ee of unsteadiness, and half vo- 
luntai-y half involuntary fluctuation, we may come 
to understand how- the effect not only fcbould be 
essentially different from Uiat of the siinph- pcc«.' 
sentment of any oue interesting conception, bte> 
should acquire a peculiarity which entitles it to a dif- 
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licmiiv. fcrcnl dcnominiitioH. Most of thfe associations of 
which we liave been last 8i)eakiiifr, as being founded 
on tlie Buaiogies or fanciful resemblances tlmt arc felt 
to exist betv\cen physical objects and qualities, and 
the interesting ail'cctions of mind, are intrinsically of 
this vague and wavering description,—and when w-e 
look at a fine landscape, or any other seette of 
complicated JJeauty, a great variety of such images 
arc suddenly presented to the fancy, and as sudden. 
!y Miect'ciled by others, as the eye ranges over the 
dilli rent features of w'hieh it is composed, and feeds 
upon the eharins which it discloses. Now, the direct 
perception, in all such cases, not only perpetually 
accompanies the associated emotions, but is inextri¬ 
cably eonloiindcd with them in our feelings, and is 
even recognised upon reflection as the cause, not 
merely of their unusual .strength, but of the several 
peculiarities by winch we have shown that they 
are dintinguished. It is not wonderful, therefore, 
either that emotions so circumstanced should not be 
classed along with similar atieclipns, under circum-’ 
stance.s extremely iliflerent, or that the perception 
of present existence, thus mixed up, and indis-solu-. 
bly confounded with interesting conceptions, should 
between tlieni produce a sensation of so distinct a na¬ 
ture as naturally to be distinguished by a peculiar 
name,—orthat thewhich resultsfromthiscom- 
hiiiution should, in ordinary language, be ascribed to 
the objects tbeinselve-s,—the presence and perception 
of which is a necessary condition of itsvcxistcnce. 

What wc have now said is enough, we believe, to 
give an attentive'^reader that general conception of 
tile theory before ns, which is all that, we can hojie 
to give in the narrow’ limits to which we arc con¬ 
fined. It may be ob.scrvcd, however, that wo have 
-pokcni only of those .sorts of Ik'auly which we think 
capable of being resolved into some passion, or emo* 
tion, or pretty lively sentiment of our nature; and 
though these are undoubtedly the liighest and most 
decided kinds of Heauty, it. is certain that there are 
many thing.s called beautiful which cuniiot claim so 
lofty a connexion. It is necessary, therefore, to'ob¬ 
serve, that, though every thing that excites any leel- 
AMoelaiioii.s ing worthy to be called an e-moli<m by its beauty or 
ol eoillfort to be related to tlx.- natural 

•'cnins * objects of human passions or allection.s, tliere are 
|iuwi-r or many things which are pleasing or agreeable enough 
.>ur: t,) bi. called beautiful, in eousequence of their rela- 
soiirrv of merely to luimaii Convenience ami Comfort;— 
Heniit . many others that please liy suggesting ideas of hu¬ 
man skill and ingenuity ;—and many that obtain the 
name of lleuutiliil, by being associated n ith human 
fortune, vanity', or spleiicloiir. After what has been 
already said, it will not be necessary either to exem¬ 
plify or explain these .suliordinutu {dienumcrm. It 
is enough merely to suggest, that they all plca.se 
upon the same gri:at principle of sympathy with 
human feelings; and arc explained by the simple 
and indisputable fact, that wc arc pleased with the 
direct contemplation of human comfort, ingenui¬ 
ty, and fortune. All these, indeed, obviously resolve 
themselves into tlie great object of sympathy—hu- 
man enjoyment. Convenience and comfort is but 
another name for a lower, but very indispensable in¬ 
gredient of that emotion. Skill and ingenuitv rea¬ 


dily present themselves os inean.s by which enjoy¬ 
ment may be promoted; and high fortune, and opu> * 
lence, and splendour, pass, af least at a distance, for 
it.s certitin causes and attendants. The beauty of 
Fitness and adaptation of parts, even in the works of 
nature, is derived frqin the same fountain,—partly 
by means of its obvious analogy to works of human 
skill, and partly by suggestions of that creative 
Power and Wi.sdom, to which hiunan destiny is sub- 
jecU-d. The feelings, therefbre, associaWd witli all 
tliose qualities, though scarcely rising fflt'tlie height 
of emotion, are obviously in a certain decree pleasing 
or interesting ; and when .several of them happen to 
be united in one object, may accumulate to a very 
great degree of Beauty'. It is needless, we think, to 
pursue’ these general propositions through all the de¬ 
tails to which they so obviously lead. We shall con¬ 
fine our.selvcs, t/ierefore, to a very few remarks upon 
the Beauty of Arehiteefiire,—ami chiefly as an il¬ 
lustration of our general position. 

There are few things, about which men of virtu 
arc more apt to rave, tliau tlie merits of the Grecian 
architecture; and most of tliose who aftect an un¬ 
common purity' and delicacy of ttt.ste, talk of the in¬ 
trinsic Beauty of its Proportions as a thing not to he 
disputcil, except by barbarian ignorance and stupi¬ 
dity. Mr Ali-son, we think, wa.s tlie first who gave 
a full and eoiivineing refulntion of fhi.s inystcrioufi 
■dogiiiu ; and, w'hile he admits, in the most ample 
terms, the beauty of the objects in que.stion, bus 
shown, W'c think, in the clearest mumn’r, that it 
arises entirely' from the combiiialioii of the following 
iU-.soci.ations;—Jst, The .'issoeiarion of utility, conve- 
niciiee, or fitness for the purpo.sc.s of the huilding; 
'.'d, Of security and stability', with a,view to the ma¬ 
ture ol’tlie mateii:iJ.>.; .‘jd, Of the skill and power le- 
qui.'.ite to mould such materiaks into forms .so enm- 
iiiodious; Ith, Of niagnifieence, and splendour, and 
expence : .Ith, Of antiquity ; and, tilhly, Of lloniiui 
and Grecian grealnes.s. Ills observations are sum¬ 
med up in the following short .senicnee. 

“ The proportions,” he tihscri'es, “ of the.se or¬ 
ders, it is to bo remembered, are distinct subject'- of 
Beauty, from the ornaments with which they are cm- 
hellishcd, from the magnificence with wliieli they are 
executed, from the purpo.scs of elegance they are in¬ 
tended to serve, or the scenes of grandeur they .ire 
destined to adorn. It is in such scene.s, however, 
and with such additions, that wc are accustoiind to 
observe them; and, wliil” wc feel the efi'cet of all 
these accidental as.'-otiatioiis, we are sildoni willing 
to cxiiuiiiie what are the cainsesofthc toniplex emo¬ 
tion we feel, and readily attribute to the nature ol 
the architecture itself, the whole pleasure wliieh we 
enjoy. But, besides thc.se, thefe are olhei .issucia- 
tions wc liavc with those forms, that still more 
powerfully serve' to command our admiration; for 
thty are the Giieciak orders; they ilerive their ori¬ 
gin from those times, and were the oninment ol those 
countries which are most hallowed in our imagina¬ 
tions ; and it is difficult for us to see them, even in 
their modern copies, without feeling them operate 
upon our minds as relies of those polished nations 
where they first arose, and of that greater people by 
whom they were afterwards borrowed.” 

i() 


Beauty. 




•fit This analysis is to us, perfectly satisfactory. But, 

indeed, we cannot conedyai any more complete rofu« 

• \ Ution of the notion of an intrinsic and inherent 

* Beauty in the proportions of the Grecian architec¬ 
ture, than the fact of the adm^ttu Beauty of such 
very opposite proportions in the Gothic. Opposite 
os they are, however, the great elements of Beauty 
arc the same in this style as in the other,—the im- 
pressions*ef religious awe and of chivalrous recollec- 
tJoiis, conung herein place of tlic classical associations 
which conS|fitute so great a share of the interest^of 
the former. It is well observed by Mr Alison, that 
the groat Durability and Costliness of the produc¬ 
tions of this' art, liave had the cfFcct, in almost all r<^ 
gions of the world, of rendering their fashtun peroja? 
neut, tiller it had once attained such a degree of per¬ 
fection as to fulfil its substantial purposes. 

“ Buildings,” lie oiieerve.s, “ may last, and are 
intended to last for centuries. The life of man is 
very inadequate to the duration of sucli production*; 
and the presetit period of tlie world, though old with 
respect to those arts which are employed upon pe¬ 
rishable subjects, is yet young in relation to an art, 
which is employed upon so durable materials as 
those of architecture. Instead of a few' years, there¬ 
fore, centuries must probably pass before such pro¬ 
ductions deinuiul to be renewed; and, long ^eiiire 
that period is elapsed, the sac redness of antiquity is 
acquired by the subject itself, and :i new motive 
given for Uic preservation of similar form.s. Inevdry 
country, accordingly, the same efl'cet has taken 
jilace : and the same causes which have thus served 
to produce among us. for so many yctirs, an unifor- 
inity of taste with regard to the style of Grecian ar- 
cliitecture, liuve produced also among tlic nations of 
the Bast, for a much longer cour.se of time, a similar 
niiifonnity of fteste with regard to their ornamental 
■style of iircliitecture; and have perpetuated among 
them the same forms which were in use among thtir 
forefathers, before the (irecinn orders were iiivent- 
eiL” 

It i.s not necessary, we think, to carry those illus¬ 
trations any farther: as the tlicory they arc intend¬ 
ed to exjilain, is now, wo believe, universally adopt¬ 
ed, though with some limitations, which we sec no 
reason to retain. I'liosc suggested by Mr Alison, 
we liave already endeavoured to dispose of in the 
few remarks wO have made upon liis publication; 
and it only remains to say a word or two more upon 
Mr Kn.ght's doctrine as to the primitive and inde- 
pi- ulent Beauty of Colours, upon which wc have al¬ 
ready liuK.irded Mime remarks. 


bad no connection, atnl pass .f^liatly under one Reauiy. 
add the same name. • Beauty cb^su (iooiessedly, in 
almost all cases, in Me rnggestibn of moral or sor 
cial emotions, mixed up and naodibed by a present 
sensation or perception; and it is this suggestion, 
and this identiheation with a present object, that con¬ 
stitutes its essence, and gives a common character 
to the whole clas.s of feelings it produces, sufficient 
to justify tlieir being designated by a common appella¬ 
tion. If the word Beauty, in short, must mean some¬ 
thing, and if thU be very clearly what it meaius in all 
remarkable instances, it is difficult to conceive, that 
it should occasionally mean something quite dilFerent, 
and denote a mere sensual or physical gratification, 
unaccompanied by the suggestion of any moral 
cniotioii whatever. According to Mr Ktught, how¬ 
ever, and, indeed, to most other writers, .thw is the 
case with, regard to the Beauty of Coiours, which de¬ 
pends altogether, they say, upon the deiight which 
the eye naturally takes in their contemplation—this 
deiight being just as primitive and sensual as that 
which the pidate receives from the contact of agree¬ 
able flavours. 

It must be admitted, we tiiink, in the first place, Rca«oiu 
that such an allegation is in itself extremely impro-*v d'si'"** 
bable, and contrary to all an.ilogy, and all experience 
of the structure of language, or of the laws of thought. 

It is farther to be considered, too, that if the plea¬ 
sures of the senses are ever to be considered as Beau¬ 
tiful, those pleasures which arc the most lively and 
important would be the most likely to usurp this de¬ 
nomination, and to take rank with the higher gratifi¬ 
cations that result from the perception of Beauty. 

Now, it admits of no dispute, that tiie mere orga¬ 
nic pleasiire.s of the eye arc fiir inferior to those of 
the palate, the touch, and indeed almost all the other 
senses,—none of which, however, are in any case 
confounded with the sense of Beauty. In the next 
place, it should follow, tiiat if what afibrds orga¬ 
nic pleasure to *thc feye be properly called Beauti¬ 
ful, what oflbnds, or gives pain to it, should be called 
ugly. Now, excessive or dazzling light is offensive to 
the eye—but, considered by itself, it is never called 
Ugly, but only painful or disagreeable. The mode¬ 
rate excitement of light, on the other hand, or the 
soothing of certain bright but temperate colours, 
when eonsidered in this primary aspect, are scarcely 
oollcd Beautiful, but only agreeable or refreshing. 

So far as the direct injury qr comfort of the organ, in 
short, is Concerned, the language which we use re¬ 
fers merely to phy.sitvil or bodily sensation, and is 
not confounded with that w'liicli relates to mental 


Agreeing us ho does with Mr Alison, and all mo¬ 
dern inquirers, that the whole Beauty oi’ objects 
con.>iM.s, in the far greater number of instances, in 
I'xaniiM-^ the associations to which we have alluded, he still 
Kn'ipM’s *" diat some few visible objects affect us with 

IJocinnr as * s*^"**^ of Beauty in consequence of the pleasurable 
to ihe origi. impression they make upon the sense—and that our 
"** ""'Iperception of Beauty is, in these instances, a mere 
BMuiy of sensation. Now, we have already stated, that 

Coloiiis. would be something quite unexampled in the his¬ 
tory eitlier of mind or of language, if certain physi¬ 
cal and bodily sensations should thus be confound¬ 
ed with moral and social fc'clings with which they 


emolion ; and we really see no ground for supposing 
that there is any exception to tliis rule. 

It is wry remarkable, indeed, that the se -se whose 
organic gratification is hen; supposed to con>tituti; 
the feeling of Beauty, should be one, iu the first place, 
whose direct organic gratifications arc of very little 
force or intensity;—and, in the next place, one 
whose office it is, almost exclusively, to make u* ac¬ 
quainted with the existence and properties of those 
external objects which arc naturally interesting to 
our inward feelings and affections. This peculiar¬ 
ity makes it extremely probable, that iilcas of emo¬ 
tion should be amdated with the [lerceptions of 
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Beauty- this but extremely improbable, that its naked 
and unatsociaied .oensatiuns should in any case be 
classed with such t inolions. If the name of Beauty 
were given to what directly gratifies any sense, such 
as that of tasting or smelling, which docs not make 
us ac'{}uaintcd witii the nature or relations of out* 
ward objects, there could bo less room for such an ex- . 
planation. But wlicn it is the business oi a {larticular 
sense or organ to introduce to our kii> wledge those ob¬ 
jects whic% arc naturally cc>nn» • id with ideas of 
emotion, it is easy to understan. how its percep¬ 
tions should be associaU'd with i ese emotions, and 
iiii interest anil importance thus extended to them, 
that belong to the intimations of no other b«>di- 
ly organ. But, on those verv accounts, we - sliould 
be prepared to suspect, that all the interest t^iey pos¬ 
sess is derived from this association ; and to distrust 
the accuracy of any ebservatious that may lead us 
to coneJude that its mere organic impulses ever 
produced any thing okin U> these associated emo¬ 
tions, or entitled to puss under their name. This 
caution will appear still more reasonable, when it is 
considered, that all the, other qualities of visible ob¬ 
jects, except only their colours, are now admitted to 
be perfectly indifferent in themselves, and to possess 
no other Beauty than they may derive from their as¬ 
sociations with our ordinary affections. There are 
no /linns, for example, even in Mr Knight’s opinion; 
that have mn' intrinsic Beauty, or any power of 
pleasing or affecting us, except through their asso¬ 
ciations, or affinities to mental affections, cither us 
expressive of Fitness and Utility, or as types and sym¬ 
bols of certain moral or intellectuaf qualilies, in 
which the simrces of our interest arc obvious. Yet 
the Form of an object is as conspicuous an ingredient 
of its Beauty as its Colour, and a propei ty, too, which, 
seems at first view to be as intrinsically' and inde¬ 
pendently pleasing. Why, tlien, should we persist 
in holding that colours, or combinations of colours, 
please from being naturally agreeable to the organ 
of sight, when it. is admitted that other visible quali¬ 
ties, which sem to possess the same power of pleas¬ 
ing, aro found, upon examination, to owe it entirely 
to the principle of associatiqn ? 

Tlic only reason that can be assigned, or that ac¬ 
tually exists for this distinction, is, that it has been 
supposed more difficult to accoiuit for the Beauty of 
Colours, upon the principles which have uccoiinted 
for other Beauties, or to specify the particular asso¬ 
ciations by rirtuc of which they could acquire tJiis 
quality. Now, it apjiears to us that there is no such 
difficulty; and tliat there Is no reason whatever for 
liolding that one colour, or combinatioii of colours, 

is, more pleasing than another, except upon the same 
grounds of association which recommend particular 
forms, motions, or proportions. It appears to us, 
that the organic pleasures of the eye are extremely 
ibw and insignificant. It is hurt, no doubt, by an 
excessive glare of light; and it is in some degree 
gratified, ^>erhaps, by a moderate degree of it. But 
It is only by the quantity or intensity of the light we 
think that it is so affected. The colour of it, we take 

it, i.s, in all cases, absolutely indifferent. But it is 
the colour only that is called Bcaotifal or otherwise; 
.-md these qualities we tidnfc it vciy plainly derives 
from the common fountain of association.*' 


In the first place, we would ask, whether there i.s Besuiy. ; 
wy colour that, is beautiful in all situations? and, 
in the qoxt place, whellier there is any colour that Bejuoc of 'i 
is not beautiful in some situation ?. With regard to 
the first, take the colours that are most commonly Awociation 
referred t.o as being intrinsically beautiful—diriglit and slum', 
soil ^eba—-clear blue—-bright pink, or vermilion. 

I'he first is ^questionably beautiful in vernal ^wds 
and spiunaer meadows and, wc humbly ctmeeive, is 
Beautitbl, because it' is the Natural sign and conco¬ 
mitant of those scenes and seasons ofienjoymont. 

Blue, a^in, is beautiful in the verny .skyand, 
as we believe, for tlio sake of the pleasures of , 
which such skies are prolific; and pink is beau¬ 
tiful on the checks of a young w'oman or the 
leaves of a rose, for reasons too obvious to be stated. 

We have associations enough, therefore, to recom¬ 
mend all these colours, in the sitiuitions in which 
they arc beautiful; but, strong as these association-; 
lire, llipy are unable to make them oniversally beau¬ 
tiful,—-or beinitiful, indeed, in any other situations. 

(Jrcen would not be beautiful in tiie sky—nor blue 
on tile check—nor vermilion on the grass. It may 
be said, indeed, that, tiiough they ure always re¬ 
cognised as beantirul in themselves, their obvious 
luifitness in such situations counteracts tlio effect of 
their Jleuuty, and make an opposite impression, as 
cf Eoinetbing monstrou.s and urmaUiral; and that, 
accordingly, they are ail beautiful in indificrent si- 
tiiations, where there is no such antagonist princi[>ie— 
in furniture, dress, and ornaments. Now the fact, in 
the first place, is not so;—these bright coioui's being 
but seldom and sparingly admitted in ornaments or 
works of art; and no man, for example, choosing to 
have a blue house, or a green ceiling, or a pink 
coat. But, in the second place, if the facts wire 
admitted, we think it obvious, tlnit the gcni’ral Beau¬ 
ty of these colours would be sufiicieotly nccoimtcd 
for by the very interesting and jwwcrful ».ssociations 
under which ail of them are so frequently presented 
by the hand of Nature. The interest vve take in fe¬ 
male beauty,—in vernal delights,—in unclouded skies, 

—is far too lively and too constantly reciiiring, not to 
stamp a kindred interest upon the colours iliat are 
Naturally ossociatetl with such objects, and to make 
iis regard with some affection and delight iho.‘c hues 
that remind us of them, although w^e should only 
meet them upon a fan, or a dres.»iiig-box, the lioing 
of a curtuin, or the back of a screien. Finally, wo 
beg leave to observe, that all bright and i kar co¬ 
lours are naturally ty ptcal of cheerfulness ami purity 
of mind, ami are hailed as entbiems of ihoviil quali¬ 
ties, to whieh no one cun be indlilerent. 

'With regard to ugly colours again, wc lenlly ore 
not aware of any to which that epitlict con iie safe¬ 
ly cifq>lied. Dull uiul dingy hoes are usually men- 
tioned as in themselves the least pleasing. Yet these 
ore the fwevailing tints in autuy tn autifui landscapes, 
and many admired pictures. They are also the 
most common colours that affi chnecn for dress,—for 
building..—fiw tbmiture,—where the eonskieration of 
Beauty it the only motive for the choice. In flict, 

Bie shaded parts of ail coloured objects pass into 
tints of this deseription:—nor can wc »t present re- 
tidlect any one colour, which wc could s^cify as in 
itself disagreeable, without running counter to the 
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• feulinsts anti the ‘ fitecUf.*® of‘.Uie gtwtt of tnan- 

kind. U' t}|t!-\^ct„i»Wev^;,; Veoe oth«^,wi«e, witd if 
certain tniiEdHy cofoWts were Miiiyvtsaltty el- 

lowcd.to be dttiigitmliliai fid rfjflpfd thmW tbere oi^d 
be no difficttlty to fefeitHng thest two,, id naturaJ wo* 
ciations. Pitfltndee*'aiid nil tbat apiwoaches it, is 
naturally assoctoted with idens of radanchdly,—of 
helplessucss, aad'danger fr—aiidi tl«e gloomy httes 
that reimiKl us of It; or seem to draw upon it, must 
share in ^ same assetlatidns. PtifNl- skijt^ too' it 
should betobserved, and turbid waters, and uufrwtfbi 
swamps, aL'l dreary morasses, arc tho Natural and 
most common wearers of these dismal liveries. It is 
from tliese that we first become aeqaaiuted with them; 
and it i.s needless, therefore, to say, tliat sneh objects 
arc necessarily associated with ideas of discbmftwt, 
and sadness, and danger; and that the colours that 
remind us of them, enn scarcely fail to recal some 
of the same disagreeable sensations. 

Enough, however, and more than enough, has been 
said Jtbout tlie supposed primitive and independent 
Beauty of separate colours,. It is chiefly upon the 
intrinsic Beauty of their mixture or combinations 
that Mr Knight and his' adherents have insisted ;— 
and it is no doubt quite true, that, among painters and 
connoisseurs, we hear a great deal about the harmony 
and composition of tints, and the charms and difficul¬ 
ties of a judicious colouring. In all this, however, wc 
cannot help suspecting that there is no litUc p^dpnt- 
ry, and no little jargou; and tlmt these phrases, when 
used without reference to the practical, difficulties of 
the art, which mu.«it go for nothing, in ihe present 
question, really mean little more than the true and 
natural appearance of coloiwed olijecte, seen through 
the same tinted or partially obscure medium diot com* 
nionly constitutes the atmosphere, la nature, wo 
know of no discordant or offensive colouring, except 
what may be referred to some accident or disaster 
that spoils the moral or sentimental expression of 
the scene, and disturbs the associations upon which 
ail its Beauty, whether of forms or of hues, seems to 
us very plainly dependent. ■ We are perfectly aware, 
that ingenious persons have been disposed to dog¬ 
matize and to speculate very confidently upon thesu 
subjects: and have had the benedt of seeing various 
learned treatises upon the natural gamut of colours, 
and the inherent congruity of those that are called 
compieraeiitary, with reference to the prismatic sptc- 
Irum. But we confess we have no feitli in any of 
those fancies; and believe, that, if all these colours 
were fairly arranged on a plain board, according to 
the most rigid rules of this supposed harmony, no¬ 
body, but till' author of the theory, would perceive 
the smallest Beauty in the exhibition, or be the least 
offended by reverstdg their collocation. 

We do not mean, however, to dispute, that the 
laws of colouring, insisted on by learned artists, will 
produce a more pleasing effect mjjom trained judges 
o/ the art, than a negtect of tbt'se laws; because wc 
have little doubt that these combinations of colour 
are recommended by certain associations, which ren¬ 
der them generally pleasing to persons so trained and 
educated;—all that wo mamtain is, that there arc 
no combinations that are originally and Universally 
pleasing or displeasing to the eye, independent of 
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and deHberatefy violated by grMt 
omltituat!* of persons, who not aa\y have tlie perfec.t 
of their sight, but are waually bestowing great 
pdi'mand expeoce in providing for its gratification, 
ih the very 4^ of jtltis vipiatidti; The Dutch trader, 
who pitots Qveritbe outside of bis country-house with 
88 many br^m colitira as' ire. to bo found in bis 
tulip>b^, ana j^arnisbes bis green .shutters wldi blue 
facings, and purple roof with, lilac ridges,—not 
only sees as vrell ai the studied etdouHst, who shud¬ 
ders at the exhibit^', but actually receives as mudi 
pieafsqre, at>d tin'jkveng an uapreislon of Beauty, 
mm the finisiiod lasfAcmt, ti tlie artist does from one 
of his best pictures. If is ii^lbsnble, thin, that these 
combinations of colours can he mturalif or intrinsi¬ 
cally offimsive to the orgin of' si^tt.and their 
Beauty or ugliness must depend upon the associa¬ 
tions which difieront individuals may have happen^ 
to form with regard to them. We contend, how¬ 
ever, for nothing more; and are ^iiite willing to allow 
that the associationa whicih, recommend his staring 
tawdrincss. to the burgomaster, are such os could 
not easily have been formed, in the mind of a diligent 
and extensive observer- of nature, and that they 
would probaWy be reversed by habits of rejection 
and study. But the $ame thing, it' is obvious, may 
be said m tho notions of beauty of any other de¬ 
scription that prevail among the rude, the inexpe¬ 
rienced, and uninstructed i-^dugh, in all otitcr to- 
stiuices, we take it for. gran^, that the Beauty 
.which IS perceived depends’Altogether upon asso¬ 
ciation, atid in no degree on its power of giving a 
pleasurable impulse to tlie organ to which it addresses 
itself. If any considerable numbcr'of persons, with 
the perfect use of sight, actually take ^ensure in 
certain combinalions of colours,—-is' complete 
proof titat such combinations are not' Naturally of¬ 
fensive to the organ of sight, and that the pleasure 
of such persons, exactly luce that of those who dis¬ 
agree with them, is derived not from the sense, but 
from associations with its perceptions. 

With regard, again, to Uie effect of broken mosses Kffrefs of 
of light and shadow, it is proper, in the first place, *'"* 
to remember, that by tlie eye we see colour otil^ ,• 
and that lights and shadows, as far as the mere or¬ 
gan is concerned, mean nothing but variations of 
tint. It is very true, no doubt, that we soon learn 
to refir many of tliose variations to light and shade, 
and that they thus become signs to us of dcptli, anci 
distance, aud relief. But, is not this, of itself, suf¬ 
ficient to refute the idea of their affording any 
primitive or organic pleasure i In so/ar as they urc 
mere variations of tints, they may be imitated by un¬ 
meaning daubs of paint on # pallet.in so tar u.s 
tliey are signs, it is to the mind that tltey addre.-ss 
themselves, and not to the oigan. Tiiey arc signs, 
too, h should be recollected, and tlic only signs we 
have, by whicli we can rccoive any correct know¬ 
ledge of the existence and condition of all external 
objects at a distance from us, whether interesting or 
not interesting- Without the assistance of variety- 
of tint, and of lights and shadows, wc could nw«r 
distinguish one object froth anoUier, except by the 
■ 8 b 
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at all evants, an indifferent toectacle 5 and, if pre¬ 
sented to us.withoat actual omace. to our senses, or ^ 
any call m oQr active beneHcence, may excite a sym- 
patlietic emotion, which is known to be far from un- 
Iclightful. Many an attractive poem has been writ¬ 
ten on the miseries of beggars; and why should 
painting be supposed more fastidious? Besides, it 
will be observed, tlwit the beggars of the pmutc-r are. 
interest us, generally depend upon that knowledge, generally among the most interesting of that interest- 
Tlic mixture of colours and shades, how'ever, is ne- mg order }-~eitner young and lovely ciiildacn, whose 
ressary to this enjoyment, and consequently is a sign healtli and gaiety, and sweet expression, Jmrm an af- 
of it, and a source of associated interest or beauty. feeling contrast witli tlieir squalid giirm«1ds, and the 
Mr Knight, liowcvcr, goes much farther than this ; neglect and misery to wliicli they seem to be dcotin- 


toucli. Tltese appearances, tlterefore, are the per¬ 
petual veiticlcs of almost all our interesting percep¬ 
tions ; and are consequently associated with all the 
emotions we receive from visible objects. Jt is j)lea» 
sant to see rnnuy things in one prospect, because 
some of them are probably agn eable; and it i;{ plea¬ 
sant to know the relations of those things, because 
the cjualities or associations, by means of whicli they 
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Opinion of . 

Mr Kni('iit,and nmintaiirs, that the Beauty which is so distinctly 
timt tile jji pictures of objects in theuiscrvcs dlsa- 

miliy Pic- grecahle, is to he ascribed entirely to the eifect of 
tiiros lie- the biilliant find harmonious tints, and the masses of 
ponds inaiii- light and shadow that may 1)0 employed in the re- 
'.*' presentation. The filthy and tattered rags of a beg¬ 

gar, he observes, and the putrifying contents of a 


iy oil li-.o 
iiiliiiiHic 
UoHiity 
of ilii'ir 
Colours. 


ed,—or old and venerable persons, mingling some¬ 
thing of the dignity and reverence of age with the 
broken spirit ot .their condition, and seeming to re¬ 
proach mankind for exposing heads so old and white 
to the pelting of the pitiless storm. While .such pic- 
turi.s sugge.st images so pathetic, it looks almost like 
a wilful perversity, to ascribe their Beauty entirely 
dunghill, intiy form beautiful objects in a picture ; to the mixture of colours which they display, and to 

because, cutisiderecl as njcro olyects of sight, they the for'getfulness of these images. Even for the 


may often present beautiful effects of colouring aiid 
shadow; and these ai'c preserved or heightened in 
the imitation, disjoined from all their offensive iic- 
companiments. Now, if the tints and shades were 
the exclusive sources of our gratification, and if this 
gratification was diminished, instead of being height- 

w 1 .r . I. • 1 t___ — 


dunghill, we think it is pu.ssible to say something,— 
tliough, we confess, wx* have iievor Jinppcncd to sec 
any picture, of which th.'it useful compound formed 
the peculiar subject. There is the ilisplay of flio 
painter's art and power here also ; and tho dunghill is 
not only Useful, but is associated with many pleasing 
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and. 
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cned, by the suggestion which, howuver iransiently, images of rustic toil and occupation, and of the siiu- 

must .still intrude itself, that they ujipeared in an -.i ;-c 

imitation of disgusting objects, it must certainly fol¬ 
low, that the pleasure and the beauty would be nnich 
enhimced if there was no imilation of any thing rvhaf- 
ivoer, and if the canvas merely presented the tints 
and shades, unaccompanied with tho representation 
of any particular object. It is*perfectly obvious, 
however, that it would be absurd to call .such a col¬ 
lection of coloured spots a beautiful picture;'and 
that a man would be laughed at who should hang 
up such a piece of stained canvas among the works 
of tliu great artists. Again, if it were rcidly pos- 
siblu for any one, but a student of art, to confine 
the attciitiou to the mere colouring and shadowing 
of any picture, there is nothing so disgusting but 
what might form the subject of a beautiful imitation. 

A piece of putrid veal, or a cancerous ulcer, or the 
rags that arc taken from it, may display the most 
brilliant tints, and the finest distribution of light and 
shadow. Does Mr Knight, however, seriously think, 
that either ol' these experiiiumts would succeed ? 

Or, are there, in reality, no other (pialities in the 
pictures in question, to which their beauty can be 
ascribed, but the organic effect of tlieir colours ? 

We humbly conceive that there are; and that far 
less ingenuiiy than his might have been able to de¬ 
tect them. • 

There is, in the first place, the pleasing associa 
tion of the Skill a Power of the arti.st,—a skill and 
power wliicli wx* know may be employed to produce 
unmingled delight; whatever may be the character of 
the particular effort before us. But, in tho second 


pUcity, and comfort, and innocence of agricultural 
life. We do not know that a dunghill is at all it 
disagreeable object to look at. even in plain reality— 
provided if be so far oft' as not to annoy us with its 
odour, or to soil us with its cff'iisions. In a picture, 
however, we are safe from any ot’these disasters; and, 
considering that it is usually combined, in such de¬ 
lineations, with other more pleasing and touching rc- 
njembrancers of humble happiness and contentment, 
we really do not sec that it wa.s at all necessary to 
impute any mysterious or intrinsic Beauty to its 
complexion, in order to account for the satisfaction 
with which we can then-bear to behold it. 

Having said so much with a view to reduce to its 
just value, as an ingredient of Beauty, the mere or- 
ganicul delight which the eye is supposed to derive 
from i'olour.s, we really have not patience to apply 
the same considerations to the alleged Beauty ofThe Braniy 
.Sounds that are suppose*! to bo insignificant. Beau- -‘^oiui'l' 
tiful Sounds, in general, we think, are Beautiful from 
assocl.ition only,—ironi 1 heir resembling the natural 
tones of v.irious passions and affections,—or from tlieir 
being onginally and most frequently presented to us in 
scenes or on occasions of natuml interest or emotion. 

W^th regard, again, to successive or -loexistent 
sounds, we do nut, of course, mean to dispute, that 
there are such things as Melody and Ilarinony, and 
that most men are offended or gratified by tlie viola¬ 
tion or observance of those laws upon which they 
depend. This, however, it should be observed, is a 
faculty quite unique, and unlike anything else in our 
constitution ; by no means universal, as the sense of 


place, we do humbly conceive that there are many Beauty is, even in cultivated societies, and apparently 
interesting associations connected with the .subjects withheld from whole communities of quick-eared sa- 
whicli have been represented ns purely disgusting, vage^ and barbarians. Whether the kind ofgrdfifica- 
The aspect of human wretchedness and decay is not, tion, which results from the mere musical arrange- 
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■ Beanty. ment of sounds, would be retold to e sense of Beaa* 
ty, or would pass under tbut.nnnie, if it could be pre* 
^ eentud entirely detached iVoafi any associated emotions, 

appears to us to be exceedingly,doubtful. Even with 
the buiiefit of these cambiuatiflfiS, w^do not find, that 
every arrangement which merely preserves inviolate 
the rules of composition, is considered as Ik'uutiful; 
and we,do not think that it would be consonant, 
either to the common feeling or common language of 
mankindito bestow this epithet upon pieces thatjrad 
no other merit. At all events, and whatever may be 
thought of the proper name of this singular gratiii* 
cation of a niu.sicai cur, it seems to be quite certain, 
that all that rises to tin; dignity of an emotion in the 
pleasure we receive from sounds, is as clearly tlie 
girt of association, as in the case of visible beauty,— 
of association with the passionate tones and modula¬ 
tions of the human voice,—with the scenes to which 
the interesting sounds are native,—with the poetry 
to which they have been married,—or even with 
the shill and Cicuius of the artist by whom they have 
been arranged. 

Bcniiiy of Hitherto we have spoken of tho Beauty of exter- 
liiiniaiviial Hid objects onl^. But the whole difficulty of the 
Objects, le- fheory consists in its application to them. If that 
tlie same'’ adjusted, the Beauty of immaterial objects 

soiiiccs. can occasion no perplexity. Poems, and other com¬ 
positions in words, are Beautiful in proportion as they 
are conversant with Beautiful objects—or as tjiey 
suggest to us, in a more direct way, the Moral and 
social emotions on which the Beauty of all objects 
depends. Theorems and demonstrations are Beauti¬ 
ful, iicconlingas they excite in us emotions of admi¬ 
ration for the Genius and iuteliectu.il Power of their 
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inventors, and images of the niiignificent and bene¬ 
ficial ends to wliicli such discoveries may be ap¬ 
plied;—and idfchanical contrivances are Beautiful 
when they remind us of similar Talents and ingenui¬ 
ty, and at the same time impress us with a more di¬ 
rect sense of their vast Utility to mankind, and of 
tlie great additional conveniences with which life is 
iionscfiuently adorned. In all cases, therefore, there 
is the suggestion of some interesting Ci>nception or 
emotion associated with a present pcrcqition, in 
which it is apparently confounded and embodied— 
and this, according to the whole of the preceding 
tk'duction, is the distinguishing characteristic of 
Beauty. 

Having now. explained, as fully as w’C think neces¬ 
sary, the grounds of tliat o]>inion as to the nature of 
Beauty wliicli appears to be most conformable to the 
truth—we have only to add a word or two us to tlie 
necessary consequenees of its adoption upon several 
other controversies of a kindred description.. 

In the first place,* then, we conceive that it esta- 
hlislics the substantial identity of the Sublime, the 
Beautiful, and the Picturesque ; and, consequently, 
puts an cud to all controversy that is not purely 
verbal, us to the difi’erence of those several qualities. 
Every material object that interests, without actual¬ 
ly hurting or gratifying our bodily feelings, must do 
so, according to this theory, in one and the same man¬ 
ner,—that is, by suggesting or recalling some emotion 
or aflection of oursedves, or some other sentient being, 
and presenting, to our imagination at least, some na¬ 


tural object of love, pity, admiration, or awe. The Beauty, 
interest of material objects, therefore, is always tAe 
some f and arises, in every not from any physi¬ 
cal qualities they may posaiess, but from their associ¬ 
ation .with some idea of emotion. But, though ma- 
tq-ial (rf>jc'ets have but one means of exciting emo¬ 
tion, the emoUous they do excite are infinite. Tlier 
are mirrors that may reflect all shades and all 
colouni; and,, in point of fitet, do seldom reflect the ' 
same hues twice, two interesting objects, perhaps, 

whether known by the name of Beautiful, Sublime, 
or F^ctnre8que> .ever produced exactly the same 
emotion in the beholder; and no one object, it is 
most probable, ever moved any. two persons to the 
very same conceptions. Ah t]iey..niay be associated 
witli all the feelings and aftbetions of which the hu¬ 
man mind is susceptible, so they may suggest those 
feelings in all tlieir variety, and, in fhet, do daily ex¬ 
cite all sorts of emotions—running through every 
gradation, from extreme gaiety and elevation, to tlic 
.borders of horror ,‘yid disgust. 

Now, it is certainly true, that all the variety of 
emotions raised in this way, on the single basis of 
iusociation, may be dossed, iii a rudh way, under tho 
denominations of Sublime, Beautiful, and Pictur¬ 
esque, according as they partake of awe, tenderness, 
or admiration; and we have no other objection to 
this uomenclaturc, except its extreme imperfection, 
and the delusions to whidi we know that it has given 
occasion. If objects that interest by their association 
with ideas of Power, and Danger, and Terror, arc to 
be distingui.shcd by the peculiar name of Sublime, 
why should there not be a separate name also for 
objects that interest by as.sociations of Mirth and • 
Gaiety,—anotlier fur those tlmt please by suggestions 
of Sortness and Melancholy,—another tor such as are 
connected with imprcs.sions of Comfort and Tranquil¬ 
lity,—kmd unotliet and another for those that are re¬ 
lated to Pity, and admiration, and love, and regret, 
and all the oilier distinct emotions and aflections of 
our nature ? These are not in reality less distingui^- 
able iVom each other, than from the emotions of 
awe and veneration that confer the title of Sublime 
ou their representatives'; and while all the former are 
confounded under the comprehensive appellation of • 
Beauty, this partial attempt at distinction is only 
apt to mislead us into an erroneous opinion of our 
accuracy, and to make us believe, both tliat there 
is 3 groiiter conformity among the things that pass 
under the same name, and a greater dineienco be- 
tw'ecn those that pass under diil'erent names, than is 
really the ca.se. We have seen already, that the ra¬ 
dical error of almost all preceding inquirers, has lain 
in supposing that every thing that paSSed under the 
name of Beautiful, must have some real and inhe¬ 
rent quality in common with every thing else that 
obtained that name: .\nd it is scarcely necessary 
for us to observe, that it has been almost as general 
an opinion, that Sublimity was not only something 
radically difierent from Beauty, but actually oppo¬ 
site to it; whereas the fact is, that it is fiir more 
nearly related to some sorts of Beauty, tJian many 
sorts of Beauty are to each other; and that both are 
founded exactly upon the saipe principle of suggesting 
some past or possible emotion of some sentient being. 
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Bvaiiiy. Upon this important point, we are happy to find wtiveFancy, and tiicmofit atteolivebahks ofObser- 
our opinions cuittinuod l)y the authority of Mr Slew- iHktion. it wilf follow pretty oxavtly tqo^ tliat all 
art, who, in bis Essay on the Beautiful, already re- men’s peret^jtiona of Beauty will be nearly in pro- . 
furred to, has observed, not dnly that there appears portion to tlu* dvgite of I’ueir sensibility and social 
to him to be no inconsistency or jmpropritty in such syrnj»athies ; mid that those who have no afieeiiona 
expressions as the Sublime lienttim of imture, or of lowarUs sentient htings, will lie juri as iorensihle to 
the sacred Scriptures;—but hits added, iu express Beauty in extaruiiJohjeetb, as he, who cannot he,ir tlie 
yertns, that, ‘‘to oppose the Beautiful to the Sublime, sound of bis frieuu’s voice, must bt deaf to ps c<ho, 
W to tlic picturesque, strikes him as eoiuething ana- In so tin* aw tlie sense of lieauty is rt’ga»di,d as a 
lugous to a contrast between the Beautiful and the mere eourco of enjoyment, this seems to b^ thi- only 
Comic—the iWuiitiful and the Tragic—the lieautiful distinction that deserves to be attended to; and the 
and the Pathetic—or the Beautiful and tlic Komantic.” only pultiviition that Taste sltoujd ever receive, with 
beoonillv The only other ailvautage which we shall specify n vityv to the gratification of the individual, iliouid 
'eml^yoo!R ^ idttjly to result from the general adoption of the be through. the indirect channel of cultivating the 
tlteory wo have boon endeavouring to iliustratc, jsi affections iind powers of obscrvniimi. If wc aspire, 
the St.iii l- that it seems calculated to put an end to all these however, to be ermtera, as well as observers of 
•ard Ilf fatif. perplexing and vexatious questions about tlic Stand- Beauty, and place any part of our happiness in mi- 
ard of fastc, which have given occasion to so much oistering to the gratification of others—as artists, or 
impertinent and so much elaburuin diACiission. If poets, or authors of any sort—-then, indeed, a new 
things are not Beautiful in themselves, but only us distinction of Tastes, and a far more lahorious sys- 
ihey serve to suggest interesting conceptions to the tem of cultivation, vyiltbe necessary. A man who 
mind, then every thing which docs in point of fact pursues only hi.s own delight, will be as much charm- 
.suggest .such a conception to any individual, /*• Beau- ed with objects that .suggest pow'erful emotions in 
thnl to that individual; and it is not only quite true consequence of personal and accidental associations, 
that there is no room f'oi- disputing about tastes, but a» with those that introduce simitar emotions by 

that all tastes are equall) just and correct, in so far means of a.s 80 ciatioos that are universal and itide- 

as each individual speaks only of his own emotions, striictible. To him, all objects of the former class 

When a man calls a thing Beautiful, however, he may are really a.s beautiful as thow' of the latter—tiiul, 

indeed mean to make two very different assertions;— tir.his own gratification, the creation of that sort of 

he may mean that it gives/ifm pleasure, by suggesting Beauty is just as important an occupation: But if 
to him some interesting emotion ; and, in this sense, he conceive the ambition of creating beauties for the 
there can be no doubt that, if he merely speak admiration of others, he must be cautious to employ 
truth, the thing is beautiful ( and that it pleases him only such objects as are the natural signs, or the 
• precisely in the same way that all other tfdngs please insepantbh" concomitants of emotions, of which the 
those to whom they appear beautiful. But if lie mean greater part of mankind ore susceptible; and his 
farther to .say that tlie thing possesses some quality taste will Oieti deserve to be called bad and false, if 
which should make it appear Beautiful to every other he obtnulu upon the public, as bedfutiful, objects 
person, and that it is owing to some prejudice or de- tlmt are not likely to be associated in coniiiiou minds 

feet in them if it appear otherwise, then be is as un- with any interesting imjircssions. 

reasonable and absurd as lie would think those who Bor a man himself, then. Biere is no taste that is 
sliould attempt to convince him that he felt no emu- either bad or false ; and the only difl'erence worthy 
tion of Beauty. of being attended to, is that between a great deal 

All tastes, then, are equally just and true, iu so and a very little. Some who have cold aH'eetions, 
far as conciwns the individual wlios(> taste is in ques- sluggish imaginations, and no habits of observation, 
tion; and what a man feels distinctly to be bcauti- can with difficulty discern Beauty tn any thing; 
ful, in Beautiful to him, whatever other people may while others, wlio are lull of kindness and sensibili- 
think of it. All this follows clearly' from the theory ty, and who have been accustometl to attend to all 
now in question; But it does not follow, from it, that the ohjuets around them, feel it almost in eveiytliing. 
all tastes iwe equally gootl or desirable, or that there If is no matter what other people may think of the 
is any difficulty in describing that which is fcally' object.s of tlicir admiration;-nor ought it to be any 
the best, and the mo.st to be envied. Tiie only use concern of tlieirs that tin. public would be astonisli- 
of the faculty of Taste, is to afford an innocent de- cd or olii'iided if tliey were called upon to join iu 
light, and to aid the cultivation of a finer morality ; Uiat admiration. So long ns no such call is made, 
and that man certainly will have the most delight this anticipated di-icrepancy of feeling need give 

from this faculty, who has the most numerous and them no uiieukincss; and the sdspicion of it should 

the most powerful perceptions of Beauty. But, if produce no contempt in any other persons, it is a 
Beeaty consist in the reflection of our aflections and strange aberration indeed of vanity that makes us 
sympathies, it is plain that he will always see the despise persons for being happy—^for having sources 
tnost Beauty whose affections are warmest and most of enjoyment in whicii we cannot share:—And yet 

exercised,—wbiwc imagination is tlie most powerful, this is the true account of the ridicule, w Jiich is so 

and who has most accustomed himself to atfimd to generally poured ujion Individuals who seek only to 

the objects by which be is surrouiMled, In so far as enjoy their peculiar tastes unmolested For, if. 
Du're feeling and engoyiucnt are concerned, there- tliere be any truth in the theory we have be* n , x- 

fore. it seems evident, that the best taste mufit be pounding, no taste is bad for any other reason than 

ihat which belongs to the best AfecUons, the mort because it is peculiar—as Umj objects in wliich it der 
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* 'canty lights roust Actually aetw to (suggest to the iiidNdual 

<, I! . those coninson ematioos and.universal aSvctiona u;poR 
which toe sense of &‘ 4 u|y is everywltere ftanded. 
The mi^rtuao is, bowevcT, th« we ar^ apti to con¬ 
sider all persons who make iumm to^ir peculiar re¬ 
lishes, and especially aH who create any objects for 
their gratification, as iu some measure dictating to 
the public, au 4 setting up an idol for general adora¬ 
tion^ and hence this intolerant interference wito al¬ 
most all Peculiar perceptions of beauty; and toe; on- 
sparing derision tliat pursues all deviations from ac¬ 
knowledged standards. This intolerance, we admit, 
is often provoked by something of a spirit of prose- 
liftim and arrogance, in those who niis^e thoir own 
casual associations for natural or universal rdations; 
and the consequence is, that mortified vanity dries 
up the ibuntain of their peculiar enjoyment, and dis¬ 
enchants, by a new association of general contempt 


HECCABIA (Crsar Bokbsaka, MAnouis of), 
antoor of the well known treatise on Crimea and Pn~ 
nishmentst was born at Milan in the year 17 . 95 . His 
early studies were carried on in the College of toe 
Jesuits at Parma. Ho possessed a quick apprehen¬ 
sion ; but, being naturally taciturn, and inclined to 
refiection, he smdona communicated the progress of 
his ideas, and was with difficulty prevailed upon ;o 
complete his exercises. It is related, as another ^>e- 
culiarity of his disposition, that he never received 
praise from his teachers without betraying evident 
marks of pain and humiliation. These unusual indi¬ 
cations of a susceptible mind, which, outstripping the 
course of his instructors, delighted iu its own pur¬ 
suits, and derived little complacency from a, sense 
of its wtoal attainments, gave him, to common ob¬ 
servers, a certain air of slowness, and even of stupi¬ 
dity; and characterbed his features and deportment 
during the whole of hjs life. Havmg left the col¬ 
lege at the age of wventeen, he applied himself, with 
unremitting diligence, to the study of Mathematics, 
and the Phdosophy of Man, 

His understanding appears to have been very early 
capable of embracing toe most general views, and 
his breast to have been wanned by those benevolent 
wishes for the enlargement of human liappineas, the 
sincerity ami the strength of which are often so se¬ 
verely tried by the events and passions of maiurer 
life, flis propensity to the study oi' Jurisprudence, 
and Political Philosophy, was first excited or con¬ 
firmed by the Leitres Pemnnnea of Montesquieu ; a 
production capable, indeed, of alluring a less en- 
tliusiastieal mind than that of Beccaria. But his in¬ 
dustry, in the pursuit of knowledge, appears to have 
been chielly stimulated by the patriotic and honour¬ 
able desire of diffusing instruction among his coun¬ 
trymen, particularly the inhabitants of Milan, whom 
iie represents. In one of his letters, as abandoned to 
4 stole of lamentable and universal ignorance. In 


' at ridi^fe, the scenes thAi K«df uousecrated by Bcwtiy 
same innocent but .accidentaii.qtpotion. u ^ - 

As all men must have some peculiar associatlena, "*®*’*™‘ 
, aU mett roust have some peicdliar notions of beauty, 
and, of course, to a certtnn extent, a taste ftiat toe 
public would be entitled to consider as false or vi« 

. dated. For (hos^ who ttuike no demands on public 
admiration, however, it is hard to be obliged to sa¬ 
crifice this squrce of esijoyment; and, oven for those* 
who labour for applause, the wisest course, perhaps, 
if it were only practicable, would be, to have two 
tastes,-.-one' to enjoy, and one to work by,—one 
founded upon Universal associations, according to 
which they rmislted tiiqse perfermancos for which. 
t)iey challenged universal.praisCy—.and another guid¬ 
ed by all casual and individual aMociations, through 
which they looked fdndiy upon aajtqre, dad upon toe 
objet'.U of their secret admiration- 


the prosecution of these laudable designs, he forth- 
natay, possessed the confidence, and was encouraged 
by the. protection, of Count Firmiahi, then govehior 
ofthatpartof the Austrian dominions) an accom¬ 
plished nobleman, who, with comprehensive views of 
policy, concurred in every plan which was calculated 
for improving toe state of the provinces, and the 
condition of toeir inhabitants. 

Beccaria first appeared as an author in the year 
176s, when he published some observations on the 
Derangement of the Currency in the Milanese States, 
and a plan for its amendment. Soon after this he 
established a small literary society at Milan, in con¬ 
cert wito some associates of character and senti¬ 
ments similar to his own; among others, Aksxnndro 
and Pietro Verri, who likewise contributed at that 
time, by thcir 'taleuts and public spirit, to distinguish 
the, reign of Maria Teresa in Lombardy. * Assisted 
by these friends, and countenanced by Firmbmi, he 
commenced a periodical publication under the name 
of the Caffe ; a plan said to have been suggested to 
tliem by die .celebrity of Addison^s Spedatury and 
the general belief of its influence on the opinions 
and taste of the people of England. Various )>apurs, 
contributed by the members of tliis society, on sub¬ 
jects of literature, ethios, and physical science, were 
published during the years 17 ^ and 1765 . 

But by far the most remarkable production to 
which this society gave rise, and that by which the 
reputation of Beccaria has been chiefly perpetuated 
among other nations, was the treatise on Crimes 
and Punishments {Dei Detilli c Drlfe Pene). This 
essay is said to have been undertttk'm^it the earnest 
solicitation of Count Alexander Verri, who then dis¬ 
charged the functions of Protector of Prisoners 
(Protett&re rfe’ Carcerali) at the Coiu-t of Milan. It 
was written at the hoiisr- of his brother. Peter I'crri, 
where toe meetings of the society were held; and iu 
concert with him the auilior, every evemng, revised 


* A small publication witich appeared about that time, undiw the title of Thoa^hts on Happiness, was 
writfen by the/b.uier. His literary pursuits were, soon after, suspended by his ajipoinjiuent to a public s- 
tiidtinn. 
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fli-ccnrU anJ correcttiil wlmt ho had written during tlic day. 
In this manner the work was completed witiiin two 
months, and was printed in the course of tlie year 
ITlil-, with tlie nuii’k of the Lucca press. • 

Jd this small hut noted work, the author appears 
as the advocate of reii.>on and sound policy, no less 
than of luimanity. It was his purpose, by examining 
the foundation, the ohjocts, and conserjiicntly the 
l)()undnrit.'8 of penal law, to expose tiie ineffIcacy, as 
well as injustice, of many provisions in tlie judicial 
code of his own country, and in tljosc of other Eu¬ 
ropean nations; and which, derived from remote 
times, and esiublished under a didereiit order of so¬ 
ciety, had hec'ii perverted and debused during sue* 
cessive ages of barbarism. The autliority of [)f>sitivc 
institutions formed almost the only basis of law', even 
in countries the farthest advanced in civilization; 
and that authority was in many of them draw'n too 
.servilely from the Homan system. Montusijuicu had 
already thrown many penctratiug glances at the 
foundation and structure of these imeient fabrics; but 
it was still reserved for others to scrutinize tlieni 
more closely, and to draw forth, and present to ge¬ 
neral view, those direct inferences which that exami¬ 
nation suggested. In no part were the existing codes 
more defective and vicious, than in the department 
of the criminal law ; and it was to this, accordingly, 
that lleeearia's attention was exclusively directed. 
Nor does he offer the; work .as u generul system, or 
theory, even of penal law; in which light it would be 
found every way imperfect; but only as an attempt 
to analyze parts of a system which he found actually 
existing. Among the most prominent of those points 
to which his reasoning is applied, are, the due pro¬ 
portion between crime and jiunishrneut, ami the vio¬ 
lations ol' that proportion, whether by unnecessary 
severity of punishments, or the want of a scale and 
distribution of tlieni suited to the amount and dan¬ 
ger of particular offences—tlie inconsistency of cer¬ 
tain rules then estuhlibhcd on the subject of legal 
Evidence—-Secret Accusations—Eictitious Crimes 
—the use of Torture as an instrument for the disco¬ 
very of truth—linprisunnient not autliorizcd by law, 
or of uncertain duration—and the sale of olRces of 
justice, along with other vices in the constitution of 
the courts. In treating these various topics, he sel¬ 
dom deduces his argument from remote sources, or 
pursues it to reffnements. That some propositions 
arc .'idvanced in the course of the work, which arc 
of a guestiouable nature, cannot be denied; and 
there are particular illustrations which have an ex¬ 
clusive reference to certain forms of government 
then existing in the Italian states. But, in general, 
the author reasons on few and acknowledged prin¬ 
ciples, and makes his appeal to the universal feelings 
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of mankindk As one of the most important conclu¬ 
sions which result from his reasoning, or rather as 
coneeutraUng a number of these conclusions, he 
closes his Ijook with the following proposition:— 
“ In order that a punishment iiioy not be an act of 
violence, of one, or of numy, against an individual 
member of society, it is essential that it should be 
public, prompt, and necessary, tlie least pci*:sible in 
tlie given fuse, and determined by the law." 

Ilis style, in this work, with exception ht one or 
two passages, where iie intentionally addresses him¬ 
self only to the lesser number, is uniformly per¬ 
spicuous, and, like that of all his other writings, 
though often eloquent, is unadorned. He employs, 
in some parts of it, that species of ridicule which, 
on a similar occasion, had been used with so great 
ctfect by Montesquieu. Tlius, wiille treating the sub¬ 
ject of Torture, he proposes, among others, the fol¬ 
lowing ipiery, in the form of a mathematical pro¬ 
blem : “ 'I'he force of the muscles, and the sensibility 
of the nerves, of an innoceut person being given, it 
is rcquirtul to find tlie dt'gree of pain necefisary to 
make him coidcss himself guilty of a given crime?” 
I’eciiliftr traits are to be found, likewise, in other 
passitgcs, of the writer's dispositions and train of 
sentiment. Thus having, in a later edition, modified, 
under that part which relates to iTuudiilent Ilank- 
niptey, some sentiments which he hud origirially ex- 
Ifi'es'td, hut whieli, on reflection, appeared to liim- 
sclf too severe, he adds, in a note, " I am .asliaiued of 
what 1 formerly wrote on this subject. 1 have been 
accused of irreligioii, without deserting it; I have 
been accused of disalfertion to the government, and 
deserved it as little; I wus guilty of a real attack 
upon the rights of huinoiiity, and I have been re¬ 
proached by nobody.” 

if many of the views exhibited in this work arc 
now divested of novelty ; and if, through the gene¬ 
ral adoption of them by the most tiidtivated nations, 
we arc led to forget that lliey were once hidden, or 
excluded, such is the fate of all improvement, as 
well us of all discovery. Nor does it detract from 
the true character of this interesting performance, 
that in some enlightened countries, and in the more 
pro])itious climates of political liberty, many of the 
important doctrines which it inculcated were already 
recognised in the bj'steni j of the law. f Beccaria 
w'a.s among the first by wlioni these principles were 
publicly avowed, under a govornment in whose insti¬ 
tutions they had no place, and over wliose judicial 
administration they e-\ercised no influence; and, 
when the age and country in which he wrote are 
considered, the bohlness of his statements is not less 
to he admired than the justness of his rca-sooing. It 
is liis honourable distinction, likewise, and tliat of 


• These particular*, communicated in a letter of Count A. Verri to the Abbatc Iiidoro Bianchi, in 1802, 
arc repeated by the latter ju his Klogio on Pietro Verri. 

•j- In tlie most favoured countries of liberty, however, the reception of some of these principles had been 
comparatively recent. Of others, the establishment seems even yet to be remote. 

That work which has tended most to diffuse a knowledge of tlie progress and spirit^ ot the English laws, 
viz. the Commentarifs of Sir William Blackstone, was not published till the close of the year ; al- 
thmgh hi» pisui of deUvering a public lecture on the judicial systeni of his country wm formed in 175S. 
The professorship at Oxford, which gave full edict to that plan, was instituted by Mr Viner, in 1758. 
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the friends who shared Uia labours and, his views, to tion at her court; a propose athich was partly 
have nreservedk hi the prosecution of those objects, means of procuring him a similar distinction at he— 
an unblemished loyalty towards their prince'; and, Of the reception which the work obtained in Franco, 
while combating, with manly perseverance, the 0-- p^Ucularly among the literary Societies of Paris, 
rnrs which nrCTailtal in fumlain' jtol principles of evidence is afforded by the correspondence of the 
the Icwislation to have abstaftied from all attacks Baron de Grimm. “ ITiis book,” be writes in alet- 
aJueb'’might dther directly weaken die authority of ter, dated 1 st Aiigdst 1765, is by M. Beccaria, a MU • 
ibSaws or disturb the administration of the go- lanOse gentleman, who is said by some to be an Abb€, 

*■ -* by Dtliem a lawyer, but who, 1 answer for it, is one 

of the best heads at this moment in Europe.” “ You 
will not find in the Milanese philosopher,” he else¬ 
where observes, “ either the pitch or compass of 
genius which characterize, the writings of the Presi- 
mand over tnc muius o* men uitiii iwik-u. dent Montes<]uieu; but you will discover a mind 

ouentlv been repeated, indeed, that national manners that is luminous, profound, coriwt, and penetrat- 
must precede laws; and, in the only allowable sense ing.” And he justly adds, that his is one of the few 
of tliat maxim, the same might ho said, perhaps, precious books qui fmt penscr. It was translated 
with canal truth, of opinions. But the authority of into French by the Abbe Morellet in 176*6; and 
this (iicttm, and the extotit to which it may be fol- Voltaire, soon atler, published a commentary upon 
lowed are not unfrcqueiitly mistaken. An import- it, under the assumed title of «/i/fwtol rfe 
ant distinction is apt to be overlooked, between those' With respect to the former production, the translator 
kw's which. a.s they arc founded in perma- took some liberties'with the method and distribution 
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vernmant, .. . 

Accoillittg to tlie just exposition given by the au¬ 
thor himself, the true tendency of such a work is 
not to lessen the povver of the law, but to increase 
its influence, inasmuch as opinion has a greater com¬ 
mand over the minds of men than force. It has fre 


by ignorance, or a barbarous policy, or toe lera- peculiar lo nim; ana was, eviucmiy, »» - 

porary dominion of some prevailing passion—-and vehicle for certain opinions of his own, with which 
those artificial or secondary arrangements, which the the spirit and object of ihe original publication are 
circomstanccs and stages of political society may entirely unconnected. But the circumstance itself 
eiiuiilly render necessary in times of knowledge, and sufUcienlly marks the impression which that publica- 
traniJiiillity and civilization. It is to the latter class tion had made, and the prominence of the views 
only that the maxim referred to can have any just wJiich it developed. It was rapidly translated into 
aoolicatioti. But it may well be iiuestioned, whe- various other, languages; its maxims became a spe- 


cics of current coin through n great part of Europe; 
and the sanction of the author's reasoning was 
thought not unworthy' of being resorted to in British 
tribunals. 


ther, in any case whatever, the popular teeling and 
opinion should be allowed to precede, by any con- 
sidcrnble interval, the* act of the legislature. It 
seems, oil the Qoiitrary, to be a valuable secret hi 
leirislatiofi, and one of, Us ino.st important ends, to 

seize tlie proper moment for accomplishing that ............. ..... 

union. Awive it is expedient, in those branches of a milder and more sound system of penal juns- 
of thelawiwhich are interwoven with, and derive their prudence was explicilly enforced. Nor would it be 


Although followed by' many others, Beccaria’s 
was the first work of note, in which the application 

1 _ __...A,_ 


supportmoral feelings, that a legislator at nil extruvagaut to refer some of the great an- 
should seek to anticipate every better tendency of provements, which, from this ersj^ were succe^ively 

public sehtimefit. ■ Through want of a wcll-thiied in- ' ' ” * ■ ' - 


terfercnce in sacb cases, many advantage-s arc rehn- 
nuislied, as well in the concoction and frame of the 
laws themselves, as in that silent influence, which a 
well direefod system of jurisprudence carries into the 
opinions and habits of a community 


introduced into the written laws of different European 
monarchies, to the direct influence of the opinions 
thus generally diffused. Many such enactments, at 
least, were, from this time, promulgated in a tone 
more consooant than heretofore with the dictates of 
hutnunity and equitable rule. Of this description 


juagmcni limy ..... t 

Bacon, whidi he prefixed to some of the editions, 
“ It is not to be expected in any difficult un¬ 
dertaking, of whatever kind, that the same person 
who sows the seed should also reap the harvest; but 
there must, of necc.ssity, be a preparation, and gra¬ 
dual progress to maturity.” 

The book was received in foreign countries with 
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designs which took effect, at a somewhat later period, 
in the various reformed codes, published by the Em¬ 
press (Catherine, tlic Emperor Joseph II., the Grand 
Duke of Tuscany', and llio Danish Governnicnt 
under the administration of the lute Count Bern.s- 
torf. 

At one period, a storm seemed to be preparing 

. ’- -a.K *Ar_l.!- ___ ...A,...A*.... U.r u-)w< 


inC DOOK was rvvtuvvu m wwaiLsivva AAV - wvw.— -- -- --- „ 

avidity and procured for its author an immediate against the .Marquis in his own country, by tJiose wlic 
_1 1.1 t€ MAtrjit* ” i!a«a wrifi.r ill ilio nrobablv intended, in this form, a service to the 


and high reputation. “ Never,” says a writer in the 
Biugraphie UnivfrsfUe, “ did so small a book pro- 
diice so great an effect.” The medal given by the 
Academy of Bern was instantly bestowed upon Bec¬ 
caria ; 'and the Empress Catherine II. invited him to 
St I’elersburgh, witli the offer of an honourable sta- 


.. J - 

probably intended, in this form, a service to the 
government: but it wal soon dispersed by the au¬ 
thority of the government itself. Beccaria had con¬ 
sidered it his duty to communicate to Count Fir- 
miani the offers which had been made to him by the 
Empress Catherine; and the intelligence was trans- 
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Beemtiii. niitldd by the viceroy to his ovrrt court. The co»- 
*^duct of. Priijcc Kflunitz-Kitsberg, c:i the occasion, 
is highly honouniblc to that minister, and to his so¬ 
vereign. Inslciul of treating the cointnunioation as 
a matter of no account, iiu makes it the subj. ct of a 
long dispateb, and of repeated instriu tions. In one 
of these papers, dated 27tl» April 17<>7. after requir¬ 
ing pnrtionlur iiiformation respecting the personal 
character of liccciiria, he adds, '* * * § Supposing , Ids 
good qualities to preponclerate, it would be desirgblu 
that tlio country should not lose a man whose fund 
of knowledge is .so considerublc, and who, a« appears 
from ills book, possesses a mind habituated to re- 
flection, above all, in our present penury of th, ik¬ 
ing and pliilosophical men; besides that it tvould 
do little honour to the whole administration, to be 
anticipated by foreigners in the due estimation of 
talents.”* Nor were these merely empty profes¬ 
sions ; but were almost immediately followed by an 
imperial order, for establishing, in the TaJatine Col¬ 
lege at Milan, a Professorship pf Public Law and 
Economics, under the title of Scienze CamerolL To 
this chair, expressly endowed for him, by a distinc¬ 
tion so honourable, the Marquis was appointed on 
tile ist of November 17C8, and commenced the 
duties of it in the month of January following. From 
the preliminary discourse {pruluHone) which he 

R ronounced on this occasion, and in which he brief- 
j sets forth tlie objects of tlie institution, and some 
of his own leading opinions regarding them, it ap¬ 
pears that the only instructions which he received 
from the regency, on his appointment, consisted in 
an order to deliver his discourses in the vulgar 
touguu; an injunction of which the motives are so 
honourable to tliat government, in common witit 
all the circumstances iittending thi.s transaction. 
His lectures, which he received a special permission 
to deliver in his own house, attracted much notice. 
They were not publislicd during his life; but have 
since appearetl, under the title of FAemenii di Econo- 
mia PiMlkrt, in the compilation of the Scridori 
Italiani di Ecoiiomia PoUlka, printed at 

Milan, j- 

As he had, in his former work, set out with slat¬ 
ing the object of municipal law to be “ tlie greatest 
happiness of the greatest number,” so here the same 
universal principle serves him for a guide; and he 






assumes it, ia the aim of public economy '< to pro- 
vide, with police and safety,’ things necessary atid' 
convehliBpt.^ the whole comiunnity.” He classes . 
the objectfi.l^f Political Economy under iSve beads; •* =- 
Agricj^urb, Manufactures, Conitncrco, Finance, and 
Policy^ Comprehending, under the Matter, tliose Jaws 
and institutioifs which have a respect to the Sciepcets, 
to Education, to Police, in tlie modem senne of thgt 
wcwdi'and to the various means of Public fence 
and Security,, 'Hie design was not cjompleted; no 
trace, at least, appears in the work pubiuhed under 
the above title, relative to the subji'cts of Finance or 
Public Policy. :|: In estimating the value oi' these 
s})ccuifitlons, It is no less necessary, than in the. case 
of the ftfrmer worl^ to consider thitn with a iwer- 
ence to the stater of scient^ at the time, rather than 
to the present extension of knowledge in ’this dcr 
partmeot. Under the first three divisions, he enters 
at considerablo length into sqibe bf the most inte¬ 
resting discussions which have ^arisen, in ,thia wide 
field; particularly as to. the j)ribcipldi ^jpubHc 
policy in regard to Agriculture,'Ib^the C^fi^birce 
of Grain and Foreign Commerce geperaHy, and to 
Money and Exchange.^ In peT^eujty of lan¬ 
guage, and distinct and patient iflus^ion, the 
style of these discourses bears a cousidipil^ie resem¬ 
blance to that of the Wealth ^ Natienn; but..ti>e 
coinculence between the two wwks, in some gene¬ 
ral ,and fundamental doctrines, is still more remark- 
nlrlu and interesting. Beccaria does not appear to 
have adopted tlie particular theory of tlie French 
Economists, which was developed about that time; 
although his practical doctrines on some of tite 
moist' important points were, conformable to the con- 
clueiotts forded by tliat sy'stpin. ■ 

Atiiong other inferences, ti^,w;h|(^,7j^a»tirse of 
his reasoning leads , him, 
ent roads, may be noth^" 
self ventured to state^ 

which marks the caution (kS ' 

mind, in subjects of livery'' 

re.striction on freedom," 
case of Commerce, or 

suit from the necessity ctfypi;eveht^.i^®f^j^'d^^ 
order, not tlie cflect of a |(Ufpo!ie oC aim,: 8 M^|i 0 -^>' 
ration." And he has 

under different views, ih,j^pus-littier passagesi'f 


* Tlie originals of these dispatches are among the state papers in the pubKc archives of Milan. , 

f The editor slates that this publication was made from a copy of the discourses, transcribed fhr' the 
autlior himself, when he visited Paris in 177t>. 

J Some of the others, too, are treated rather briefly. He has, himself, defended this method of teaching 
by tin: following just and striking observations, in tiiat part of the work where be discourses of Interest .- 
“ But woe to the teacher who would .say all that is to be said, and leave nothing to th*o penetration of the . 
learner. W^iat is heard slips away and vanishes from the bearer's mind, unless he has an opportuDit'^t|^|>,. 
opposing the reaction os it were, of his own intellect, to the impressions of his instructor ^, and more i jSrop yf. 
is thrown upon a science by one process of exact reasoning which we carry on for ..ourselvCr, and 
more deeply and firmly rooted in us by that single operation, than ,by maiiy and repeated trains of reason¬ 
ing conducted by anotlier.’’, 

§ Under the head of Agriculture, he proposes the scheme of an Experimental Farm to be carried on at 
the public expence, as a school of that setence, and enters into some detail of its objects.and regulations. 

II Mirabeau's Taldeau tkoHumiqve had already appeared in the publication entitled La Philosophie Ru- 
ra/e as well as various papers of Quesnai. 

f For example, “ The operations of Economics amount Only to not permitting, and most frequently to 
letting alone." 




^■g^w ‘C«>PoIi»!onsrV;aiiiii 
Hm »o^ 


m 



' lof^^loy,«fe jaecinial njctnod ojf'divisioaV being thp .V;?*; , . ' ^ ■ 
ww aftpmard*'adbjirted' by thn , 
,a!tw«j^ll'ip-\'\lj 4 e Govw»»^pttt;pf France. (} 

P^S^ei; V made a joiiniev to ' ";' 

‘ "'pig his friend At^artdrb Verri. 

Im 'q^A . He ' about threp wet^^^^^ whl^ 
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S:,: iKi<!iei|i of P’Aktnbert, pnd- ' 
ebilntentwren *iffMtterit iin^ bn hie return;h^^. 
ity,! vid^d Voltaire, llift :^odra^J setwas .to have hieewT"- 
^ the oply conaid’^bU! j^denitWHlcbji durjog a perkjd : . 

'.♦1 pf|Wpiy*five yeairs/dlWi^!|idhi5iPone|‘W‘Jife,''tft, 
siFa^V ihti^hfMpte^} his opcial dutiwi ' .|lf'Bied of apopleiky, '■ 
year, i7&d.. Accpfdfiig itb Ure ledilof ■ 

- ... ^ . in Ifioi, his^deatti was .unn<rtibed'by hiS \ 

‘®tBb rem8iwed’'ja’ithout a..p.ihe.;, • 

t dh^;, ' s Bec®»ria was twice man^jiedy ' He was ytea^a^t ip* . , - \ 

and'' hk friebdships; aiodcst, but tebaclous'ofldlopiniph^*-. *' 
vjiSr',fiR^<KS«|^y .^^0 tbdic plcasare. in'the'sbdcty' of literacy twcn»;/ 

■ 4h)ph m,:■ ihd avoided tlwt of the ^eai.v ‘'•It is'relatediof hint, 

Stod the King of Naplesj hflnle ht Mlibh', ^wice at' 

jr, tempted to v^t him't^hishpuse ; bwt.tbiat die Mar* 

vhpi?. Ibond means^, op. IJhtii Bbtiasiong,. t^teiiape the 
‘^dr^.- himo,or. intended'for hifla by his,^h|os‘ty. Ilis bxdr* ' 
?P^'hfe’ ^ns in Bje seryic'ehf thp pubKci wid, ahp^ alf,' his 


S j / . ' J earhesf.endcavoura tQ.premote, by every njeims,, die 

t'fjl^catMc.hiid litefOry ^titd]^;|j#i^;p'w*tph cause of science, and a lajersl eysftto. of education, 
hnidauav h,/-nd&w> ''AatSaVini^', tnfmod f.hi> cht«f tbnturo'of tiM life. On rhn Iflftpr 



passages tins ues(;ri|>uu(i, wiovu are nicer:.-.. 

-tt.dds discourses of Political Economy, afe 
K''|v*^Ifess to'be admired for their iutrinsh; excellen'f^t',' 
^ they are interesting.from the oircunwtances in. 

•'h®y written, and 'tlte contfostS which 
exhibit. ' 

>m£cm 1 K 4 ir' 4 fi^, mi 


r.,.,.,^.:.jp,lhi$.cJrcdtt!^-'' ■-Pm' trUft of his gonstitutidhtd disposition; or con- 
IhipoifWaiitTtnattew in: \hi1Mtt habit,’Im bw recorded, aS.furniiirnig a re- 
:'to--' hits , lOMl^dble egceptiott .t'o thc 'geiieral vigour of his in^ 
hia'j.diiiha^vr'V'i^O .most ; tcllcictual character; tbah notwithstanding the forc.^ 
*■ combated-the prejudices and uureS- 

^*^.'ifhipoft«ht..pW- -'^able apprelinisions of either men, be was himself 


sublet, when left alone, to an unconquerable tinii-, 
^,.;B'inS(h^y&^Vg-Va.^^ 'Ve are npt. told w'heihec tliisitendency was 
^ pigling yMr.^iifortni^^ . ascribed to early habits and A faulty ccluctuion, or 
SSjf'y'iaSd cei'^iii'liPyopo.'afsji "supposed to be the consequence of some sudden and 


' nftp fapp^o yifepre,^ as he himself■aombwhere- expressed it. - But on oc 

iL ,. '' pas.'ire^^ claimed the.tril 

‘‘BdSwM tilt^f^^M^'we'unijhbrm^fa and impalient multitude.** 


occasions where he 
tribute due to him 


t This addulbtaigdc^.teiris'giy^';^ edition printed at Milan in ISO^. 

§ In nq part gf-his'Writings is the enlargcinent of bis comprehension, as well as 
ment, more to ^ ri^j;ipd,“th«n-'{ts' the Tr^aihe on the Stat^ of the Currency, whicl 
tion, and written at',wie'“%^,tiie^'ty-,seyen. , * ’* 

II In the mathemkitxd ^kalatiiw connected .with'this subject, he was a&sisied, ns lie liinioclf states, 
Frisi, Professor of MhtfieiMUcs-tit IPi^ : awl in the mechanical part by'ltis brother Annibale. ' > 

VOL, II. PARt 'fc-, *-■ ,,r.’'X,''"'' .-. ■ ® ‘ ’ 


soundiics.s of his juilg- 
whidi w.is his first |)ublica«»‘ 
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Bccc.iii. wonlc. But this is not a noccssaiv or ajustinfereiico. 

^ Thu fact is, indeed, siii^mlar, and dcepiy impressivu; 
but, in* trutii, it only i<crvc9 us o new -example to 
prove how mixed is the nature of our iVataie; how 
imperfectly tlic understanding acts upon tiie will, 
and the will upon the mortal part; how many things 
appear to be within the jurisdiction of our reason, 

, wliieh, iicvcvtlieless, are superior to its control.' 

This is not the place to engage in u more particui- 
Jar examination of the spirit and scope of Beccuria’fl 
writings. He is said to have expressed, at least during 


in ITSS'.s ife became a profeasdr of-experitiiiliAtui ^ 
physics, and then at Aome.'mkl if as 

appoint^!d^'the'same situation at Turin in i 748 1 be'. 
was tdlerw^rdt made tutor to the yoiiiig" Princes ihf ■ 
Chal^b^' and de <ldrignan, and continued, to restr; 
prin,anally. at for the remainder ef l^ ^jSte.' 

i»X elected a Fellow j|pyul 

Society-.ilifiJhoridoni' to vrhiph.he aflerWj^^cbmthti* , 

: .nicatod several -to his fi^uit^-'poe- ,. 

:'«oiW. : He S7tb''j^y‘ 


the early part of his life, too unqualified an anproba- '• and . mp^ ^pi^tanhipP 

tion of the works of ilclvctius, and others belonging ."hia; Ar(0^e^; 

to the same school of philosophy. On this score, 'o 
some excuse may, perhaps, be found for him in the ~ r-eptifl 


attractions which the style of the autlior now men* 
tioned possesses fur a youtliful and ardent mind. It 


ste'dlntp'l 


,t!Bgravmgs,3! 




title d'f V# : 


is to be* observed, likewise, that, when ho expressed';-. ihe-Mi^ am tht-% 

th is admiration for the productions alluded to, the hwwyflerr. P. Lonid*'J'3^1. t 




‘Hi/slinte de la Nature hud not yet made its appear¬ 
ance. Nor is it to be 8upposeu.that he could be iu« 
sensible to the notice, and the applause, of such men 
as then held the stations of greatest eminence in the 
scientific wprid. Yet, whatever temptations he may 
have been exposed to from the influence of some of 
Jiis literary associates, it is consolatory to reflect, 
that, neither in the works which he himself gave to 
the public, nor in those which have been brought to 
light since his death, are sentiments to be found 
which have a tendency to subvert any one foundation 
of private or of public good. His labours were be 
ncficent, and their natural fruits, the dissemination ^ 


3. RUpam ait 

tricismo', *. Milan, - 

■-'-S. /^ilere dflP ‘ 

Turin, 1758. . - Xrj-;-?"' 

Rxperimenid vd ■ 

Groa.- . %,v ?“■ ■ 

The ac^^miNlie';'imd elabofiiia^ef'p^ related 
in tfaeto’^^^-,'h&ve oiUained fpr tjieif author, the 
•wqrm andr^'at^ eUt&omiiuBis of the scientific 
rian Dr Priestley,.and the approbation and frimidahip 
of other cpntemporaiy; philosophers; although it must 
^.be,OQnfi»ee.d,' that amidat'^e.multlttjde of important . 
of useful knowledge, the increase of industry, and .' il^tafr^orded.hi them, we;'sometimea f^lerve a want , 
the improvement of social order. But he was no(Tp”^^.<V'^iw]a'cs* '(^Ji»rraogam^ and'cloij.en^ibf.’reason- 
witness the spectacle which ensued, or to be an. ob-r^^.ia^^ attet)^^,m,,j^lm..rpr1i^^ 

server of tliat moral crisis, of the results of whtohitrtS^ tl|tai'i$l%iii^ty-ora Pjrfmyh^'t|l^t^^ail^MriR(>ri'^.^P^ 
maybe questioned, if, hitherto, they have less dWr,' 

turbed the calculations of the friends of humanhji^,''idto.n^tninannd>t.nvati^aj 
than baffled the counsels of its foe's. t- -Tho mbst 

Some farther information, with respect t8 Bee*. distinguished amohg:'/^rtA^0^$^ 
caria's publications, will be found in the iVoria/>, pre- ojnnioas, relate to thh ^te 
.. ■ ■ ■ water, to the electrification 


fixed to liis EconomUt Pubblica (Scritlori Clasxici 
Jialiaiii, Tom. XI.) ; in the 4tli volume of the Bio- 
graphic Uuivcrselle, printed at Paris in 1811, and in 
the 4th and 5th volumes of the Correxpondance par 
le Baron de Grimm. In the compilation first men* 
tioned are contained (besides his Eldnenti), repub* 
lications of his Relatione della Riduzione delle Misure 
di lunghesza all' Unt/orniiiH, per lo data di Milano ; 
of hi* Prolusione letla neU* apertura della nuovo cat- 
■tedrn de scieaze camerali s and of bis inquiry Bel 
Rimedi delle Monete. In the same 


Jlaven- 

A*.' . •* ’ ‘ '.1^. **. 

.. . , . ' 

.the velocity of electricatyJi«?it^-lfd|Wl^ 
by its powers,'to-the 
pilori by Uie spm’lc, to j' 

’ IIS'-... X 




- phenomena, es^cialiy 
spouts, andnttwosphMici 


(nii'jsfctor-'-';' 

llhe^tauce 


Disordine e Be* 

. collection is likewise to be found a paper written by explosion of glase tu^es ,cen|$l!||^ ,«^r,;j^thr( 
him for . the periodical work called/I Caff 'i ; vix. whicli the >pnrk is tjidiitoj 
Tentaiivo Ancditico sui Gontrabiandi, being an at- ' «*t>nd,'d .tn th« 
tempt to apply the algebraical method to certain 
subjects of political economy. A new edition of 
Moreilet's French translation of the Treatise on' 

Crimes and PunuhmenU was published by M. Roede- 
rer in 1797; and a version of the same treatise into 
modern Greek, by Coray, was published at Paris 
in 1802. (EE.) 

BECCARlA (Giambattista), a very ingenious 
and industrious electrician and practical ustrouo* 
mcr, was born at Mendovi, the 2a of October 17tfl, 


its path, while it pa^es tl^ot^,.>md7<,/peri|^<iti<m*.(^ 
ductors without producing llgKft-;«s %|ll as%i^ the . 
—... - through 

extended to the cunsti^tOtloil 'Ap'elbetrlCiil'vrster ' 

gun, whioli is said to havo.cgTrji<^nif|tali buKet.^ 
consider^p fotoe. . , - 'i/vf • .-wi ^ 

•r / .Ihthc^i'tleWMiia .o^ried, the. same! 
with' Mo-Cimton, that the.Atir surrounding an eleem* 
fled body was capable of bed'ctoieg electric by slow 
degrees, and that it also parted slowly.with its elec¬ 
tricity ; arid, by means of so'ric property of this 
kind,-he produced "the appearance of a iuuiirious at* 
mosphere about an electrified ball, to which another 
was presented,, in p parried vaoutun* -The smoke of. 
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wnokeyw the circiU^Oii’-^^^ 

traeted by tfi|e bwfjr^i^i^'tHB.I&entEd sdok^ odritoitti’/’ wg^er! wgi&iis of the .atapbsph^fe and he ww yrell 




■''iL '■■'’■ ■" •••■ ■ ' 

. ®je,ap|>ea«B^ bofealum'iilt^ Ptewia 

, 1 ;^ .V. -^irough the 


the 

locit 


«b^|dtohp>/«l|b Ii«»i^ipg;.thiB' . «J?a?e/0f the miig^ti'cal,;ci^^;yhich ugualiyac* ', " 

^ hef.«*dJ{itBs : i-ffonipanjr this jfetaftrkaWe dccutrcnce. -, ■.' 

to.^be {cmfirioe^yg epniUti^.';^:',, 5 . I^^ii?psip0iifi»thePAt?oic5pA/i^^ Trantadions tu^.\ ■ ' 

'r\J^B''eytfliftr Ar>w*itncr dkf l\alf A - . «fl >in"T‘«i.iM .-T ./PkA first lA ihiriritl/t^ **» • r 


ofaspark occupy at lG^ikalf&'/ ati liatfo^7'JTJ^e first is. ehutlcd, Ej^imenh in 
hrp^^SWpiH.af.'WlitiBf'^^^ ij^ 'Btei^r^j/ri bhJl Jitter ta Dr Franklhi. {J^> Tr. 

_^^ .., , iftid Of;the'«d«t6l^h|^)>>'althdi»gV^^ p. 5>^) '- Tli«Mi.exnerinient« relate principally 

;Wl»^.hhe^«t3''^ryM^ ^isse4iRfd««i*it"i»'* ■ ■tdlthesubjcej dlly^^cWfl*''^***’?^ and r^lp^l^^oll8, 
or ai'iiet!s|®^f it,lit well that, cUrb'cr; “ '^ish the adthor, atfeinpts to redutic to thie eftect pf 

Watson,. a'; fbpek w^,^^»»iE^Ut«d[' ' Ppitehts of'aiic Waplaced .by, tjio imrpediatc action pj£' , ,^ 

:*y■ 00^' lodgeR ciriadfc of p|®ctHc fluid; Ho supposes the.aic beu^n twh ' . 

i^teriyi.of tip^e^i^, iiyiasy-Vbpdiea, in dissituilar states, to' bti/rarefied by th|rm> •. ^ \.' 

^^■“^' 0 ^ 6 .lMt&l^^mer 6 r 0 vxvM .tneit; ?-:ywb«nge of their .eJectriciW,, so as to proflu^ the .. 

^^..^...JUiyif^yeiprodiiced'fi<oin cinn^iy-h^^raocG of attraction; and when’the hd^ies are 
i^rs’iff eletsirioif}' ^ and bur author similar states, ho imagines the'.air interposed to, be . 

:%ad discovered acoiwon'pnaciiflohai'ymdify''{the immediate object irf tlreir apparently mhW^'»«;?. ,' 

“*‘'T;s, 'mifi^al of them gave the satnd! eo*'->{mlsibh»,-‘The paper, is accompanied hy.a ne^"p?;i)ir ';' , v 
SOr^kWiof the glass tpyhlcb they wetp,' '^Vhtphlin, explanatory of dio apparatus emproy^.- ’• ,, 
„, pf the .^eCtricTij^ was,','' '■ 6. ’/#n Account (if the douUe U^jfmetiam in::-Ci^^' , • ■' .■ 

vtflh. (Plitf. 2r<rns.l7()S, P‘tSG,) The double refrac*' - ■-('• 

■ ,'Jspiar and this subjelit.wtisafteiewards pur- ;-:tioa of roek-frystal had been obspryed^by Hpyj^ens. 

‘atfk'nlJ;.'-Y vm avwa-hf^wiiwiiunfa iSlitai-l Aaksswo. > Tldknr'isriA wAAVvici tv\ tsAUA svtir ' * - ' ** 


eiipriments of itod others.; ..Bfecaria seems to havp imagined, that; it was not dis«' ' ; 

n exhibited, hy a ;<'cpverable when tlio suiTttCescohcprned were pmallcl 

^ibutpd by Beccariytd..)he ff;ictioh..bf to each other; but laRer observations haye,shown, 

-ik .t'.. -■_. jjjg observations were defective in |his respect, 

at the same, time that they have confirmed his con- - 
jeclurc respecting die .existence of'a aiipilftt.proper- 
ty in almost all crystallized, substances. ' 

7‘ Novorum quorundaia in re E/eetriea Fxperi*. 


shed,;, 

'! 'The«| 

Vacuum,? , „ ,...- . 

'. '..tire air tbp isidps.bf the 'ghti^k'^r^::n^y be rC' 

'. jmshhvidf .that the phpnomdion is,ih:'dfiiMb(^mT>ty> 

. kind .as. the appearaiiee-of'o^'rvpfl 

''' jm the ^r-siih. by ita.first iaveii^, CtesHtpas 

of Aiex^ria-,;'..WnK rpsppctTo.^os^ejricil elw-, 
tsieitv.'Bfirccai^'it'Vesearches were most iaboribus^and' 


... t^i^y.'Berccai^^^yesearches were mqst_laborIpn8’'wd' tnenterum Sj)ecimen. (PhiLTratm. 1766 , p'. 105.) In 
i':ii^n»sSei'aid^ h^-'inadd,‘w great’ variety this paper, our autlmr defends the simpler tlieory'of 

.ipi^ts.'&lil^trativdof. thel.nature of lightnni^li^l^^iFraukliu against Mr Symmer’s doctrine of the exist* 
storms' ftt'^^rabj shiOv^g, for in8taDcej |^l^j:^(|pihgfe;i&bi»c«^ of t’Vo separate electric fluids. Ho also enu- 
• with.wiu''c^iiQ^>hddies: are forced into tM.'tfpd^'^^uvmerates « great variety of coses of the .excitement of 
. .the eltbtrid,purt6nt;a» light'Wdudsaroibjidia^iBft^^ or negative electricity by the friction of.dif- ' 


i. of 4ta 


and 'lilbyh^'ij^t ^flirent substances with glass, harcskin, a silk stock* 
.,^^,^^^. v6Ddwrj (&h ing, Bpaling-wax, aiid sulphur. . 

'shui)dm'--stOrhis,. R. A second paper, witli the same title, appeared 
' electricity, aud. .< in the Philosophic^ Transactions for f 76ti 'p* Sg?. 

tHo diaonela contains an account of a repetition of experiments 

onp part dif the ohrth^pj.n.the modification produced in the charge of two 
ibrhmt hjsying bebn firt^phr more glass plates, by separating them, and by re- 
es'wi^iti die earth;.fflnd;;'VifnoTing and replacing tbeir coatings. These ihvesti- 
*hiN; opiaipn is, in some gations were priocipaily st^gested by the well-known 
' ’ observations of the Jesuits, made at Pekin many' 

years before, and by some subsequent experiments 
of Mr Symmer. The author calls the efiect an os* 


Treqiient^coOiwction 
these phenomena, and 

_ ^ _ .oloanid.eruptions. Waftr- 

q^he usi bn .the au^drity of Several eye* 

certainly be dispersml by pointing 
‘Swon^ and .knives- At them; and, with respect to 
. conductors erects fiw safety,;though,he appretiatos 
.theli<:iitilite'tery hkMy,< hCi- l^lnks thafc every large 
budditij^inoitid b.e fUrnished with more than one or. 
jg>';. /^tfelectriciias vit^x, sp often, mentioned, is 
m,;i^ectri(dtj madb sismubieita phjdi^y^by the re* 
Ipit of ^ther wjhi# hosbef^iiii^O^hcAr it,—a 
^i'opcrtywhich ydl^ards'i^^q'tli^'aegant inven¬ 
tions of the dioct.rophoras and- tbe condenser of 
Wilke and Voltti, * Our author appears to be some¬ 
what disposed.to exaggerate tlie importance of elec¬ 
trical c'hangps 'as. .the causes of other atmospherical, 
phenomena, apdf ijatparUcuIar, to overrate the inti¬ 
macy of the r counectloa of electricity with magoe- 


ciliation of electricity; it depends on* the same 
causes as the “ vindicating electricity,'’ wbidi he has 
elsewhere described. 

9* De Atmospha ra Eleclnca UhrUus. {Philosvpltkttl 
Transactions, 1770, p. 277.) The phenomena of in¬ 
duced electricity are here discussed, b«it not with 
gre.at precision; tiie author adverts, however, to the 
Newtonian demonstration of the equilibrium of (he 
. force of a gravitating substance, distributed through 
;tht* surface of a sphere, with rcs]>ect to u particle 
within it, and gives somewhat clearer views of the 
■ theory of electricity than his former works Imd ex- , ' 
hiirited, but still falls far short of the perfection , 
which ylipinus had attained more than ten years bO*' 
fore. O 

10. A short Letter to Mr John Canton, on his nrto. 
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Beckiiianii. 


Mrt" m-ercti colonySt oml ontu milliitg ‘Wlliir, 

irintcil ill the TfiH^ophirat Tuip^f<!.(:■>'■'\pi>^ 

... ' ..r/’ 


Bcfcarla pl.n.iphnruf r^cehvn^, 

I hr prinK’il in t\\c,i^lifi^oph'irnl' 7 \tt}tf()'C-''''^poiph‘ti 

tioiix ,ffir-iiTl, p. U1‘.J. Ouj* inittior adnii'KjjJ-tJie 
Bunlf. ligijf tlirciifrh green* red, and yellow gJiui*, Swid 
found that (lie pii Cl ^ of rtulHueted iiiiie exposed tb; 
it, vftlitftd on))- a li,-.lil •limiJar lo thiir vvlncli had hi 
bftitn thi'oivn on tiicni. A iuuUi|)Jicity of Itifer tt'x- ■ jsV 
punnients have however thowii, ill at the cdnffafy'sj/flrJi 
result is hy far tlic most connnoii; JO'd Znuhottfs .'a‘i 




foKSs/i 
I tbetdn 

fMs-l 


;%'a- 


:mWi 





sovereign, in consequence of a suggeatioU^bf Bbeco^iy^diVii^^w^fe’llhiiSeiif-^^ 

' yicb, to iiiciisuru the length of a degree o.f.the mbVi' i. 

diaii ill ilic ininiodiate neiglibuurhobd bf Turin ^ th'b\ . 

inoiisurcuic'iii iv.m cotnpleled in I7t)8,' and an 'sie* 
count of it was published under the title of d 

Tiniriremh, 4. Turin, 1774; Jircfaced by a praii«;-« J|£liowJbd^ 
comiiiimcnt to the memory of tlie monarch lyhp j^^f 'ii^ed hiiu'^i^li^ id 
tronised. ihe.undertaking, and to the virtae 9 x?f.:ml^'^'b>s!<!bri^v ‘ '{zi 
siiccessara, under whose unspicer it was ^ 

■ Thu riisuU did not, however, exhibit the appearance •' cq thb^offer df Ba8dhii%i-''irhoi 
of tiny great accuracy or good fortune, for there is and, ig{i 'the i^tuation oi‘ Professor, ^ 
not only a difterence of mic-scvcntieth of the whofe sOji^jf In thb'Lbihai^ AcadbiUy'^’iSt'l 

in the fengtbs of the degre " “ ' - .. 

hortbern mid southern portions i 
and .41'respectively,-hut the lei,^ 

, the whole arc,...whicli is 574f)8.,'5[> French toises, is ' thb'sunihrlh^^^i^, VBeiiluna»n h^ pht^'i*;. 

. ‘445 toises more than would be inferred from other 'a6id.*ma,dr " ■i— 
measurements in the neighbouring latitudes t hence detailed i 
it appears to have 
astronomers to 
getlicr, and to niakt 

liition from the southei , , 

degree has been reduced to .*!70f)y tnises. The 
. aector cmplo 3 *ed for the observations was bti-t 

}io.<covich's construction, the length of the 

being nieosured instead of that of the arc, a metjibilt^fiiew^^ts'^e tit'X 
by no mcani! cnlcnlated to lessen the chances of erroty ’'. niujd^ '.'dpt&rely ditec 
A poitable syphon baronuti i-is also described, by,r,'h«'aibtt;XhpWledgei 
meniia' of which the elevations were ascertained; add /, to U’^iadbraiccd clai 

a'number of heights of plnec.s in the mounbuns of^^jsnbhea bf'et‘bt)pmy)i..i 
' Piedmont arc recorded. . ‘ ' ' '^P^rch had"hith'e^\oitliei 

. .'*. -12. This voiunic appears to have been the last tS' /dent,' He .ddid^bdi.'l 
(s^ecenriaV publications;. An Jiisa^.ou Sturms «aiii thS boutsd 
'TuMpctii is mentioned, without iipprobiiliow, in the : 

DUiionmtre Hhtorique, hut it Was probably extraet- other i^artmmita' 
cd from some of his other works. In his private though 8iii^a .<iaitil^^to. I 
history and advcutnrcs there appears to have been , tibn, owed- 

little for a liiograplier to relate; his ambition having tlie.k first scienbliorKraii,'' -^—r- 
been in great measure limited, by the religious pro* at ^le time the reCdild^nilmioif..‘^<.pa 



n' ap* 
iVbie 





library and instruments ; and on these he expended 


d thain^oBt diatingui8hed|mte^ro ail'd 

I •«'considerable part of the remuneration wliich ho tjf.Oferny'By hif audk<iifel-*l |^ 

--,,r0Oeived, as n recompense for hU services to the 
'public, arid to his royal pupils. (a. m.) .C .th&‘’^kitj^^$,'itdi||(Vf jp^i4<^hdwledgi$'''bf 

BECKMANN (John), during nearly forty-five.'’ 4 brelit firbi^ses tmd\naEidiarid^> of whuA’he had ^ 
years Professof at Ubttingen, was born at Hoic, in ‘ ex^aiiied to them 'the thei^\':' He never reEti* 
the clectoratB of Hanover, in 17.39. Ills father, who .qinshedhis public lectures : W his private studies 
wn.s receiver of taxes, and pO'-tmaster in this town, took ipsonsibly a direction altogether, historic^), the - 

occupied hiniseir ih the cultivation of a small picce-V'; motives for which it will not be Uftifitfercsting to 
of land, and appears to have inspired his son with a point out. ■ ,1 

taste for agriculture.. However, all the honour of It is considerid at Gdttingto, that a Professoi 
■' 3 •' 
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i^r* ijf the jwot'uv&^i^^'ii^at} of iB<l«%^af Bceknaon. 

. „ ivefUherco!tjb;*:i^i?#i^ flf swd, 

Jkt'd niHottI *1%^, iAny^rt^ ,s; .«i|l3^fe-, of aiad fiwks, of cof%, 

jvhoft t^o, niftipjr ;;«>ft,nf^'i^fwi#W- a' work,' .^^f^italViWmototuaCi,^ m■' i>^j«> V, wWvfng, of lottcrie^-;; 

ptj^isihed ^Jiy/vlof fpr’oi^haiii aiid foUfl.dUpn, of infir- ' ' 

try of Eordjin?, wli^^pevef, should iWt hare i^d ■'. iiiariw, of kw^ijidew, of fighdhg-iiocks, of salt- 
|nal 3 ^pd it pr plseles^ch hiS' - potto, of .|;unpMhn^^'aBd-aquaforti^^ iSrc. &c;. We 

otni ol||^a>*<®*; wouftj. rp^d hlmOpK-;. should fpi^''tp/^r^yos a very IHlse idea of tlusso 

*iya.wipliy.,Bap<ips«p!:^,to 4be '<)Mir ..of/ilollgr, df , in them only some 

•MMhe^i.;^6dfiB»dr,,a«d Mfchtwlife-'". jBj^mapii in geneJSsl (wei^aft.'af'tliO!W arts, and of the difierent 
^aftit^J^^kdVing studied-at Udi:dfigpn./.ut u thne . 'luannor of p'raotisidg.them, used in diiforem tim^ 
of. these great meid'di^tkted tho!^ and pkeWs'. 'i^ukuiauA traded thdt^ first gcratfrdrh 
s JbwdtMij^Te"^^ tone fiicre, was deternji^i^-to od- the most retnW periods bf un^igjuty v.W follows ■ 

WltS k|i-%e, wid not to h^'ij^orftnt -.tlw^^ dfvelt>|ie»nent through' the-obsev^hy »f the 
steps whi^ were uiafciug hy:thd huf f iniddk ages.; -and cxJiibits tlidr iati».i;;;hio^vehicats 
mei^bui^d .^tensive iii^oces tdficb-iurni.shed the 'wtAondsi-the .civilized nations of nibdkn Eulroue, 



supposed to'and Ju%e - fiJqugKtIjt would be,mterttsti«g u»*liTB jreftiJ.ep^ .,^' . 

which#ppe»r6d from the a'lret jdf the most fetnarkable ambji'g’these notk«s,f >. . 

i&enatstry theare^al aid practical; "' in the order in which .they w^ [p^lt^cfd. 'They. ;.'' '' ' 
:id^.^phys(C8,;imtura] history, !u34.-^Atlm^'^tics? His make five volumes in detayo, .{itdHi^ed at Leipsic '. 

,a!^—"'"^^lefiti. ended in clMigriri/ ,find gave him a from 17«;{ to 1805; sad will fumis;h ;tliu.moat inva-, ; 




■tliese Bclpno^o Hif:j^uree of on- greas of ihc mechnnic wntch art: ho important n 

Ijf on'practical .psatfm’, suffered Hftfe^ffbm tliia car- branch in that of civilization'.' It is almost heedless 

cdhiiiitanbebut dbclih^ that his writings would'^ be to add, that the most exact references to originai au- 
acettsed b^ reipaiping behind the progress of the ' thorities accompany each article, and give it a new 
• whl^' were the gabject of in the eyes of those who arc unwilling to take 

reVted ■.t3>j|,.refeatch^ with which he wisb«‘d'io,,Wr' -, wix*" t>f desirous to push the in- 

CUpy.t&'aiwbtioh'^f'ihe .public, fo-the quiries of the author .-ull finther. 

aadif ft^feyad, in the fljlai^iien.of- ;. The same merits belong to his Hihtnr^ qfthe etirli- 
, to which he‘^Jbi^.^tesS', 'ya Voj/ngi\% made in modem f imei ,< a highly interesting 
' l^j^ii^rhiyi.’iissistod ^'^ettd'^lh^'r-,-' 

■' pepisdilifjj^'fitted ior tlj^; Mdd/bf 
Industry. It fi to tliese 
ati j^^iees of Beclonann On 
the niost common acts 


collcctioiir which occupied ihc last-ycuis ofhis life, and 
which be left at the eighth number. Another result of 
the literary ai)pUcutiftn of tbe iiulmiti 7 of Beckmann 
was a return to the studies of humaiiity, to which we 

__ , are indebted for editUnia of the work Z)e bfiVa6j7iSMs 

,.^^F?stopy of watch-making, of /I«,*c»<//«liowj/«M,attTibut<idto Aris'K>f1e(I786);ofthe 
aiefepf insurance;-wf tbe light- Wonderfnl fliMories of Antigoims.Carystius flTill) ; • 

"^ginal coutrtry and inigra- and of Marhodius’s TrcalMe ow Stones {1799U —®di- 
“p'itoweis in our gard.ens, of tkms which required the rare, union of physical 
pk'O^eing, of bellows, of fire- -knowledge and sagacity with philbl'ogtcal learning. ' 
corn, of carriages, of The Iloyal Society of Giittingen'had, in dm year ■ 
.djfiter^t'paVr^i^iw^dt^Vi^ss of different household 177^, admitted him one of its members, and, from 
.tVfenifilS) pf ;a multitude of machines aud inecba- that period tp 1783, Beckmann supplied their pro- 
cdnti^i'knCes eniployed In common trades, and ccedinga-with intCrestiog memoirs, among which are 
of fidost of tho products of industry; such as the ga- the fotUoUiifig: On the- liediiClion ^ fmsik to their 
' thering of safiVpni^.ttie preparation of alum, the print- Original Substances. — On the History qf Aium.-.^On 

f- ® . _ svAiiv__rii- u-_i_ 1 _;_‘ jj - *• - - •- 



' colldctions of natural curipsifieSt, of milestones, 
Tttulcy, of quantotthe, vbf:p0il^>fbd. paper, «f 
of-milking, of ■ 


looking- 


glasses and,ghus hi genera^;''pjf soap; of musical 
gltusds, of wat^meU, of ices.tii of the anatomy 
of plants, of exchange, of pens for writing, of iustru- 
ments of husbandry, of fireworks, of the working of 


dOsistod -all at ouce from partaking the labours of this 
learned body, pro^bly from the same motives that - 
we have Assigned above for ifife dhange in the objects ,... 
of Ids own particular ttudiesi Hewais, bcsiile.s, mo-:;: 
-ijesi: to an extreme degree; and his naturul timidity, 
did not find any thing to'counteract it iu the tr^fo.y , 
tiq^al jealousy of rdputationj which the example '■ 


• See Novi Conttnentarii Soc. Sc. G. Tom. and Comtnetifar. Tom. I.—.V. 
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BeckmAnn his predeceuon, who hod founded the glory of. Got- 
Ri»<i!|<«'i> **”8®*** transmitted to a generation more confi* 
dent of Its powers, and more vain of its merit, but 
stiil restrained by habits difiidult to lay aside^ when 
the respect for great authorities liad originally sanc¬ 
tioned them. His candour, liis nneerity, his ddelity 
in friendship, Iiis affitbility to his scholars, hare been 
celebrated with one accord by his coadjutors and his 
auditors. Scido-tzer, whom lie had known from his 
yoiiiii in Russia, was tlic one among his coHeg^es 
with whom lie umintained tlic most uninterrupted in¬ 
timacy. He was better qualified than almost any one 
else, to appreciate the researches of Beckmann, as 
he had himself insisted witii so much force on tlic 
necessity of introducing into history n view of the 
influence exercised on social institutions by tlic ef¬ 
forts of industry, and by the birth or maturity of the 
most common arts. Beckmann died tlic 3a of Fe¬ 
bruary 1811, after having been admitted into almost 
all the learned societies of Germany and the north, 
and after having impressed a tendency to pursuits of 
practical utility on the minds of a multitude of dis¬ 
tinguished young men who had attended liis lectures, 
and whom his celebrity drew to (Jottingcii during 
the forty-five years of his professorship. A portrait 
of him will be found at the head of tne twelfth vo¬ 
lume of the Ftconumkol Encydoprdia oi Krunltz, and 
it has been engraved separately by Raid, Schweiitcr- 
Icy, and Grape. Beckmann married Uie daughter of 
tlollmann, his tutor and friend; she survived him 
only a few weeks, and dicy left a sou and daughter 
grown up. His culogium was pronounced by his 
colleague, the illustrious Ileyne, and was published 
at Gottingen, with this title: Alemoria Joan. Jieck-' 
mann, Soc. R. Sci. Oolting. sodalis in concessu Soc. ■ 
Publico D. 10 Fcbr. 1811, conmendula, (z.) 

BRDDOF.S (Tmoma.s), a physician of great emi¬ 
nence for his talents and philanthropy, was born at ' 
Sliiffnall in Shropslure, on the of April 1700, 
and was originally of Welsh extraction. He receiv¬ 
ed the first rudiments of his education at a school in 
his native town, and atUirwards at a seminary at 
Brood in Staffordslnre. The strength of liis intellec¬ 
tual powers was apparent at a very early period of 
liis iifo; and be was remarkable from ins infant^ for 
' his iiisatiablr thirst for books, and for his indifference 
to the common objects of amusement, wliich usually 
captivate the attention of clnldren. His rising abi¬ 
lities were disceniod and justly iqiprcciated by his 
grandfather; a niiiu of great natural acuteness of 
mind, and who, by his industry and enterprise in 
trade, had acquired a considerable fortune. To this . 

. intelligent relation he was deeply indebted for many 
: -^of the advantages of his early education, and for 
. prevailing oti his father (who, wishing to retain his 
son beneath the paternal roof, and train him up to 
business, was less anxious about his literary acquire- 
niehts) to fix his destination for one of the learned 
'(irofessidus. When he was only nine years old, the 
riscumstaucc of an accident which bcfcl his bone- 
J^loTf and which, nftcr being followed by some re¬ 
markable symptoms, tehninalcd fatally, was e^leu- 
iated to niakC'a deep and lasting impression On . a 
mind like that of young Beddoes, and was suilicient 
to give it a decidetl direction. By the extraordt- 




hkry'itcutORMii kto 1nteiie<d w^leb he foi^iiWted da ncildoe!i.£ 
this occasion, bo rtttaoted the notice of hft.'^nge, 
the Burgei^^bcfkt^i^.tbh suijl^cr; apd a foun^. >«■ 

tion waa.^H'to, 'the frieni|siiip ‘which .'ever p’' 

after subsbitea between them, and which'appears t«y>' 
have bad a cbnsider^le influence in h!s choice^^.* 

• ,tha‘f profession, in t^Hich be w*as destined to jwt^o. 
brilliaut a careeri. tJndcr the tuition of thejk^rend 

. ■ Mr Hardily, at the')?rce Grammar Scbbbl i^Bfidg- 

• north, he uikdP^raph} progress in classical ftarning; ' 
and was>. dilttinguished by liii; great fom|oe8S for, 
reading^ by bis mcHity in acquiring knowledge, and 
by the possemlon of a memory surprisingly retefttIVte;' 
a faculty which he retained through life, ^heu 
about thirteen yearn of'agt‘, he was placed as'a,pit- 
pil with the, Revetend'Mr Pickenson, Rdetor. of 

• Myilihill in Staifordshire, ^itli whom he confinued 
about two yearsi and who h^ given the fo]fowra|t : 
report of the zeal with which he jmrsjied his studies'. ' 

“During the period that Or.'B'eddo^'. 

, my carer* obseiwe% Mr Dickenson^ hif ,nSifod^ ' 
so intent upon literary pursnits; chiefly'itli^^ atfoih- 
inent of c!4ssical learning, ih.at 1 do not recollect 
his having devoted a sin^e day, oTr even an hour/ td 
diversions or frivolous amusements of any lift'd, His 
vacant hours were generally employed Ih 'rending 
Reviews, of which he had access to a very numerous ■ “ 
collection.'’^ It is'singular, that, in giving a sketch of .' 
his mental powers, though he describes bis judgmeut 
as solid, lie represents Iiis genius as not “ enlivened 
by any remarkable brilliance of fancy." We shall 
soon have occasion to observe how eminently lie was 
af^wards gifted with ilu* very quality, in which a 
' near observer of bis character'pronounced-him to, 

< have been at that time deficient. His moral con¬ 
duct wiut,ever irrepi'oachablef and his dof^ity and 
cqdaiiimity of temper were in tlierlUghest degree ex-,. 

' emnlavy.,' ■ . -s ■ > 'v ' | 

lie continued the same bifoits of itl^ulous ‘ 

cation, and retained the 8kme<'ihdepeiidett^ anud in¬ 
tegrity of character at' tbif dniver^ityj 'iE'Whlcn he 
was removed on quitting Mr DiekemtobS .'He'en*; -. 
tered at Pembroke College,’Oxford, ib,^itjh 8 eln] 0 «.{ . . 
term 177 ( 5 . Ibc simplicity of btii'’Mpe]E^aspq<.>Ah^';' .' 
the rusticity of his manner* aiifl, could hotti" 

long conceal the supermrity of hlf; thcbti^i powers, ■ 
which became mote consplmipuk. by Oxtepded Oom- 
petition, and soon met with respect aiid'appkuse 
lo which they liad so high b claim. The themes and , ' 

declamations of young lli ddoes were I'em^kable for, . 

. their elegant latinity; and he soon acquired dis-' ' 
tinguished reputation us a classical scholar. Suc¬ 
cess in one acquisition was to liim hut. an induce¬ 
ment to the iiosscssion of another '; aiid already . 

■ versed in tlio ancient, he resolved to become master ' 

. also of the modern laiigungeB.: He was found ' 

morning by a-friend, ;^wiib casually entered 
apartment, ye^ busily engaged with a Fi-ench gram* 
mar and dictionary before liim. On his inquiring 
what was the nature of his studies, Beddoes told 
him that he was only leaming French. His friend 
expressed surprise that he should attempt it without 
a.master. He replied, that it was unnecessary, and 
that he should conquer the diiiicaitles of the lan- 
gusge by himself in about two months. His friend 
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^«la^>e^ desiited flrom , 

his own .calktf lii^ |jj^ wliich Itnyip preserved, 

again at t^Vexp<t^tien^#t|ir<^ linntM^^ Ute. .'|e|^..'^,^r S|od(’8.]Ktemdira'i^liiB life. 'Jlie Sigh 

opportunitypf..turning p«nveri»ti)^b'i^eBub' V,'^ii«n^tiwiti.:wljipft./J^^ t8tei|^,were bold at Ed&.i' 

iect. inquf^d^^heilK^iif! ,J^ aia»ter<^;i!j^ilah-C);bWa^ oiiljr'’^ .bi'8;;receiving every 

Beddoes. ailiswpiaed in.-die amr^tjlve^ wd mmof tipnopiwbleKclittio^ipn'i^^^W feUow 8tu>.' 
his. as^e^tod by reading;in ^jriisb^; with dome,, wluch it-jv^'iin. Jtlibir powpr 'tp pdj^r,. but 
|uency, iind niucli^to the asbnishmpn^ ef. die also by thpir cluiopidg..biin es the drgan af'jfteir re- 
nearcria FriEarpiCbopb wbich the lattm prefent^' t'o .ponatroncee with -Jhe Managers of the Indntiayry, on 
him. the flinch hp prni^ei^ tp:>ltte Ithliai^' ’‘'!.tl)p;:.ppcasion. <>ifi:a tnliluiiderstaading which liad arisen 

which,'fr^'.Ha ahalogy with* the fPiM^, h^^ad'quiri'' hpti^P ^'eil?,:jas to' the hours at which they idiouid 
ed wiw great ease. -The Gpnnan.language.present- be to aU 0 nd;,and:they,wefe eminently in- 

cd. more serious difficulties';-hut his, Mfsemance.J debtied'.^ him for die finntieifS .widtf which he, pii 
triumphed over them widiout ,the aid .of any master, tbatdecasion, maintained thOir^ priiiilegcs. 

No|''. content .with this^. he afterwards auded th# ,, After dddng hh degree of Dpctei'In Medicine at 
Bpah^ iahguagc to his other adquiaitions, as if de- -Oxford;., in December. 1786# hie «hadc, in dig cn- 
termined to possess. every avenue, by;which useful..,' suing summer, an cxCtiu;slQn.into^.jdie Highlands, and 
or brnamcntul knowledge could possibly be^attained.- also spent a short time, iit Paris and' D^n,, where he 
- WJiafievec time ho may have devoted to general cultivated' the acquaintance of Lavoisier ^d Guyton. 
litp^4>tur,e, while at thp University, chemistry and the tie Morveau. Soon after his return, he was apppintn 
. Other.,mote cjnsely counacted with hia fu- ed to succeed Dr Austin, in the Chemical Lecture- ' 
tiite profession, were always his ll|^youi^ite objects of ship at Oxford, an office which he w^ eminPud^ 
pursuit. The splendid discaveripB of Black and qualified'to fill. The success which', aftmded liis 
Priestley, which had opened a neMr,lteid of discovery, exertions to inspire n taste fof' ^endfic.teseatclies 
and pi;(uuj|i«d to ited to the inqst important results, Was soon apparent, in' the'/ull and g|eitcrttUy o^cr- 
wefc powerfully calculated to. infiatne. the ardour of flowing audience attracted.by hit lectui-cs, apd by 


SO inquisitive and san^pc a spirit as 'thiaf. of Bed- 
.docs; and he accormngly mooiv' bt^taiO perfectly 
conversant with tbu new doctrines of, pnemnnlgs 
chemistry, and used to exhibit, with great delight, 
tile experiments which supported them, to a circle 
of literary friends in Shropshire, during liis yucations. 
He was also much occupied with mineralogy and 
iiotanymid for the former of these sciences, espe¬ 
cially, tetuiq.ed tiiroughoul life a remarkable. fbAd« 
nc.ss. /' ' •: ■ . 

Having te,k^^.hisBachelor’.s degree at one and twen- 


bis communicating to most df his hearera a large 

g ortion of that enthusiasm for tlie pursuit of which 
e was himself possessed. i Enjoying the'reputatibu of 
distinguished tments,. in 'a place umcre so much de¬ 
ference is pmd by all ranks to the possessor of so 
noble a distinction, and surrounded l^mcn of learn¬ 
ing and abilities, who courted his society, his si¬ 
tuation at the University appears to have been truly 
enviable; and it is difficult, to understand the mo¬ 
tives which could have led him to relinquish all 
these advantages, for the nncertpin prospects af- 


ty, he repaijWd'|6 London, in order to comoDsadq the forded by his establishing biniiself in any'other 
sUhly of his n^Cssiou, for which, as is well known, town. The decided part which he took in the po- 
thd.nhig}pih^Uniyc|;4ities do not provide tlio means, litical discussions that.were ijigitated at the be- 
H« becwne W'pt^il of tlie.- celebrated Sheldon, and ginning of the French. Revolution, seems'to have 
devoted Ins .time to the details of practical anatomy, had a principal Share in this determinatton. „ His 


and the physiologic,al.inquiries connected with it. It 
was Wilde he was erfgoged.in dicse studies, that he 
gave to the world, .in 1^84, a translation, from the 
Italian, of. Bpailanziini’a jyUsfrlations on Natural 
Ilisloruf a work which, in the year 1790, went 
tlirough a second edition. In the year following 
(1785), he published a translation of. Bergman's Es- 
nays on Eketive AUractiom (the first work to which 
Beddoes affixed his name), accompanied by nume¬ 
rous original notes, which display an accurate ac¬ 
quaintance with all the niodorn improvements in the 


opinions, which it was no ^rt of his character ever 
to conceal within his own breast, were, on this oc¬ 
casion, expreteed with his usual fi-ecdom; and.wcre 
of a nature to give oft'ence to many of his former ad¬ 
mirers ; and the circulation of a political article 
which he inserted in a Shropshire paper, in reply to 
some misrepresentations which had previously been 
made, in an .advertisement soliciting relief for the 
French emigrant clergy, excited a clamour against 
him, which accelerated his adoption of the step he 
had previously determined upon, that of resigning 


physical sciences. In 1786, he became again known his Lectureship, and quitting Oxford.-# 


to the public as the editor of Scheele's Chemical E.i~ 
tojfs. Previously to this, in 1788, he took his de¬ 
gree of Master of Arts; and, in tlie autumn of 178-^ 
removed to,Edinburgh, where jic remained during 
three successive winters, and oiie summer. Shortly 
liter his arrival, he beomne a member of the Medi¬ 
al Society, and of the Natural History Society of 
that placp, and took an active part in the series of 
physiological experiments^ in which some of the mem- 
jors of the former were, at that period, engaged: to 
die latter he contributed two papers, one on the 


During his connection with the University, he 

E ublishcu^, at the Clarendon press, in 1790, an ana- 
ytical account of the writings of Mayow, under the 
title of Chemical Experiments and Opinions, extract¬ 
ed from a Work published in the Iasi Ceuturu ; in 
which lie asserts tlie claims of that extraordinary 
man to the discovery of tlie principal facts on which 
the modern system of pneumatic chemistry is found¬ 
ed ; discoveries which hlayow had achieved at n 
very early period of life, and which liad fdled, for 
upwards of a century, to attract any notice from 
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ne()<tou- the pbii<>p4)|)kic world. In the Phihiop^i^ Traus’ 

‘ — actionf fdt 1791 ohd 1792 . we also fina tbr^. {mper* ' 

by Dr B^ddoesr the one coutaUung Oburp^ip^ tm 
the between Hasaltes and'Grmitey 

he common divyoit of moiuitiuni ilMo ; 

prkiitilii^tin^ secondary, and states soias strong argu»' 
tpeci^ in favour of the volcanic origin of both; the ■ 
(Abfir giving /i« Account of some Apfu-arancet at¬ 
tending the Conversion of Cast into Malleable Irani, 
Which lie supposes to consist in its purification friona,’'.. 
•oxygen, charcoal, ond hydrogen, which cscgp^^if'- 
ing the. process,' in tlie form of carbohib ac^^hd 
carburcUed hydrogen gases; and, in a paper Wh,ich 
forms an appendix to fho lulter, he relates a variety 
of experiments which hu liad made, confirming Uita 
tlieory. 

The uncertainty of luW future destination, on his 
retiring fro»n Oxfordv does not appear to have jn*--, 
terrupted literary labours; for it was at this pe¬ 
riod that lie ^blished in’s Observations an ike Nature ■ 
of Demonstrative Evidence;, with an Explanation of 
Certain tti^uUm occurring in tKe Elements of Geo- 
melirji/, aha Eejkctims on Language, 8vo, London, 
1793 . In this essay he cuntcmls, in opposition to 
tlie doctrines of the ontologists, and particularly to 
that of Mr Harris, tlie author of Hermes, that geo- 
(petry is essentially founded in experiment; and that 
mathcniaties! rctisuning proceeds, at every step, upon 
tJ)e evut^ce df the senses; .or, in other words, that 
this sciehce is a science' of eiiperiinent and observa-' 
tion, founded solely upon the induction of particular 
facts ; as muclr so as mechanics, astronomy, optics, 
or chemistry. He endeavours to show that Luclid 
sets out from experiment, and appeals constantly to, 
what wo hav« already learned, or may' irtimediately 
learn from tlie exercise of our senses. ITiis paradox 
he attempts to support by a sophistical analysis of one. -r 
of Uie elementary theorems in the first book of 
Euclid, and of tlie kuding definitions and axioms 
prefixed to it. He is ailerwurds led to consider the 
origin of abstract terms, and the philosophy of 
language; and adopts on these subjects the views 
■ whicli have boon presented by Mr llorne Tooke in 
I’is Kwta tlregciviix ; whose specuiationa, together with 
. ' those of Ijord Monboddo, Schultens, Hemstcrliuis, 
and other Dutch etymologists, he severally reviews 
mid criticises in nn up)>eiu1ix of some length. 

About the same period lie published a work en¬ 
titled Ohseniathns on the Nature and Cure o/" Cal¬ 
culus, Uka-Sc-un'p, Coustimplion, Catarrh, and Fever; 
together ioith C-anJrhtines updn several other Objects 
qfPhpsialugy and PtUhclogy- He tliere recommends, 
as a cheap and commodious remedy for calculus, the 
exsiccated carbonate of soda, made into pills with an 
equal weight of >o8p; in pi-oof of the efficacy of 
' iwhich, he adduces a number of'interesting cases. 
Me then proceeds to devclope Jiis favonrite patliolo* 
gical ibeorios u-.i the dist-ases which destroy so large 
a proportion of the human species; theories on which 
ho aiWwaWs built »o many specious, but unfortu- 
enalcly aliortivo projects for their cure. Sea-scurvy 
wnA pulmonary consumption he conceived to arise 
from Opposite chemical conditions of the body;, tl»c 
former cousUtiog in a gradual ahstructioh, the latter 
in n gradual lUlCumulatiun of oxygon in the .system. 


BWdofl*,. 

.aiHl ;' nod; di^dsea subniittipg. 

th«h by administering' ty. 

.cousUBq^i«W^n^..<}Wh. gk8es fls.iftigy'bontdli, a /, ' 
apaJIf^ ';'ohygen th^^i^l^h^ined .in';-. 


cotntnidnlit^i^phe'ri^ heir^nii^etdf paAo-i 

logy ^6se ti^eculg^lms presqbt^di. 9»d 
h%ea.#yalual:^ practic.id' results which_ t«OT r^sed, 

. ip. thfs ’^dical' Whip, and ’ 

Op leavin^'Oifordj hg retired to the,hou8b.Qfhu 
iVienu Hbynnlds.of in Shropshire. Itwa^ 
here thah nj^, published, his gilgtiiable Hikory of Isaac 
Jenkins t a stpityi iDtendt((l^ impress dm lUost uiieful 
of moral lessons nn.thift Jt^ouring closes, fey exhibit¬ 
ing the rclbrmatiqmtif a'drgijkard, spid his return tp 
’ hwits of Bphriety and iW<istry. The execution of 
this work is worthy of Uid d^%n. 'Hiere it, proba¬ 
bly, none of Dr lk4ducs’s .jprodu$tiohs. which, unites 
BO many peculiar excellenc|es°ns this dCr 

tion,(.or which disjilays W'Otfce, in sb a 

light, the .vigour of his genius, his deep knowledge 
of the human heart, and (be power with which 
hu could command ihc interest and synipathy of 
Iiis reader. No work of nts kind has 'ever had the 
same soeposs;-repeated ediiiohs, hhwuntfngtn aboye 
forty thoniand copies, were rapidly sold; and a largo 
ipipressiiHi has since been issued at the request of a 
Society for promoting knowledge by. the distribution 
of useful popular books. 

A prospect now opened to liim of realising, a 
scheme to which Jiis wishes h«d for a long time been 
airdendy directed, Unit'of establishing a ptniumatic 
instltutton, where the medical .efficacy ,of thp.perm.a* 
hedUy elastic fluids, U]e.:firiijts:of tli^.?,|fhbflgrn im- 
. provementiti in chemistry, c'oiild he .^Wji^put to the 
ttist of experiment, by being Adminh^dJted' on ag ex¬ 
tensive scale. The nictri^iB first kSjmested.i^^f 
os an eligible spot for the/orbratlDn of die pri^i^'ted 
establishment; but several 6bstiieie8.h'aVi£^ .Oi^drred 
in the execution of this plan, the neighbourhood of 
Bristol was at length fixed upon as Uit* roost proper 
place fur the purpose. In making the various ar¬ 
rangements rcqtiired in the inihncy'of atiefa an in¬ 
stitution, and which presented peculiar d^<:uldas, he 
derived martial assistance from the cordial co-imer- 
Btion of Mr EdKawortli, Ute jtuthor of Practical Edu¬ 
cation, with whose Ijuntly'he s6ou became more 
closely connected, by mariying ,o.ne of that gentle¬ 
man's daughters; an ev^nt which took place in .4-pril % 
179't' 'I'he pncuBiatio institution coiitipucd to oc¬ 
cupy his attention for tnany years, .in the course of 
which, a great nuuibqr of publications issued from 
his pen, illustrating the principleii on which .he ex¬ 
pected, it to be useful, and, dfi^iling the e.vpgrjment 9 
and the results to which it gave rise. The princip^ • ■ 
df those are the follojirjing; *f.A Letter to Dr Darwitti 
on (I nm mode df tfdatiug Pulmonary Consumption,^' 
in 1793 ( as a supplement ato which appeared, in 
179*» Lelter;s from 'Dr IVitiering, Dr Ewart, Dr 
Thorptoa, &c. teigetticr with an'analysis of a paper 
by~La.voisier, on die^Ote of the air in crowded as- 
semblios, and of .anoAr by Vauquelin, on the liver 
ofjthe filmtg.-—.Ca»«rfc>vi/jm o« tie Medical Use, 
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’ which came out guccesaBclyiA deferent period*^ fVcm 
the year 1794 to 1796^tl» he puhU«V<t *« 

\V Outline a Plan Jbr '.delemining the Medieinai 
XPoteers ^ FactHieut AiraiU^n i'l97,£Su^e*tiom 
hpuiardf eetiitie pn Jbot the phyected Stlamtlmtnt 
y^Pneumw Medicine'} and Reports relating la 
' NitMi^tAcid, in confirmation of the efficacy o4‘tltat 
remed^n syphilitic affcctiona^In 1799> Contriiue 
tiom to Meateal and Physical Kna^dge, ceiUcled 
principally jrem the WcU of F,ngland,>—Notiie qf 
same Observations wade at the Pneumatic Institution,- 
-—4 second, and afterwards a third Collection of Re¬ 
ports tdaiing to Nitrous Acid. Considerable diffi¬ 
culty was At first experienced in tlte construction 
and managenieut of the apparatus required fpr 
carrying on the (dijccts of tiiis institution; tbesP' 
were, however, in no long time entirely surttiounted 
by the friendly ossistance of Mr Watt, whose exer¬ 
tions at ^is critical -period were eminently service-, 
able, ai^ are acknowledged in a dedication prefixed 
to die first part of the Considerations. Mr Wil¬ 
liam Clayfiold and Mr Read also.'contributed their 
assistance in the invention of different puts of 
tlic pneumatic apparatus. At the oj^ing of 
the institution in 1798, the sur% subscribed were 
found to be very inadequate tp the purpost^s for 
which it was designed; but every deficiency in tliis 
respect was amply supplied by the liberality of^My 
Thomas Wedgewood, who offered Dr Beddoes L.1G00 
to enable him to carry the plan into immediate exe¬ 
cution. AU that was now wanted was to procure a 
superintendent; and he had the good fortune to en¬ 
gage in that capacity a young man, who had already 
given proofs of extraordinary talents, and to whose 
penetrating genius chotnistry has since been so deep¬ 
ly indebti^. There needs’ no other indication to 
suggest the name of Davy,—a name tfiat will descend 
to distant i^es, as associated with so many import¬ 
ant discoveries in philosophical science. The his¬ 
tory of the pneumatic institution, indeed, dciives 
considerable splendour from many of these discover¬ 
ies, which' were perfected in its laboratory, and 
which were first announced to' the world thrmigh 
the medium of the publumtions above mentioned; and 
in the work entitled Researches, Chemical and Philo¬ 
sophical : chiefiy concerning Nitrous Oxide, or I)e- 
phlogisticatcd Nitrous Air, and its Respiration. By 
Humphrey Davy, Superintendent of the Medical 
Pneumatic Institution. Loiidmi, 1800. The discovery 
* of the chemical properties of tiiis gas, and of its as¬ 
tonishing effects on jlhe system when respired, were 
among the first, and must tverhc esteemed the most 
brilliant, of the resi^lts of tiiis institution; it raised 
the most sanguine anticipations in the mind of Dr 
Beddocs, and palled forth all his eloquence in the 
description of what it already had and might be ex- 
pecteu toaccomplisii. T'liese, like the odier splendid 
visions, in which his ardent imagination was but too 
prone to indulge, have never betn realized; and 
iiave even created, by their signal failure, an unfor¬ 
tunate prejudice against future attempts to improve 
the art of medicine by novel^etinuls of treatment 
founded on cbcniical or pmlosojihioal principles. 
The original objecu of the institution being found 
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osaunihd,, by insensible gradations, the form of the 
more cdOMnon ettablishmenta for the relief of the 
sick } and tbe prevention rather than the cure of 
diseases becante the priuci|>al aim of its conductors. 
In 1807, it ww finally relinquished by Dr Beddoes 
to tbe cafe of Mr Kin^ and Dr Stock. 

A great varietjy of medical topics in the mean¬ 
time engaged the active mind of Dr Beddoes, and 
gave employm^t to his pen. In the strictly prac¬ 
tical branch of the art wo may enumerate, in addi¬ 
tion to the works above mentioned;—in 1793, A 
LcHttr to Dr Dartain on a new mode of treating 
Ptdmonar^ Consmnjdion. —In 1795) an edition of 
Brown's hlements of Medicine, with a preface and 
. aotes.-»Translation from the Spanish of GimbernaPs 
new method of operating in J^pmoral ■ Hernia-—In. 
■1799) Popular Essay on (Wmhmption, —In 1801, 
Essay on the medical and d^mik Management cf 
the Consumptive, on DigitaUt, and on Scrofula.-— 
In 1807, Researches, Anatomical and Practice, con¬ 
cerning Fever as cbnuected witA Infammation. In 
this latter work lie successfiilly combats the theory of 
Dr Clutterbuck and of Ploucquet, in which fever is 
supposed to consist easentiaily in topical infUauna- 
don or its membranes. 

The object which Dr Beddoes bad ever most at 
heart was, to excite a lively and general attention to 
tbe means of preserving health, and of ri^elling the 
first inroads of disease, by the difiiision of medical 
knowledge throughout all ranks of the commnnityi 
as far as tliey were capable of acquisihg it. His at¬ 
tention was uniformly directed to tin's favourite ob¬ 
ject, and be suffisred no opportunity to escape of en¬ 
forcing those maxims which tend to prevent die ne¬ 
cessity of the interference of his art. His works on 
popular subjocts, on the improvements of medical 
education, and the exercise of the profession; and 
the popular lectures which he promoted, and in 
which lie himself took Un active (laTt, all tended to 
this object. To this head may be referred the fol¬ 
lowing publications •. In 179<l» A Guide for Self pre¬ 
set ration and Parcnful Ajfeution. A Proposalfor-ihe 
Improvement of Medicine. —In 1797, A Lecture In¬ 
troductory to a Popular Course ^ Anatomy.—In 
1 79 b, A Suggestion towards an Essential Improce- 
mrnt in the lijff^tol 1 fmtary. But more especially 
his Hygeiu, of "EssatfS, Moral and Meddcal, tin the 
causes ujfecting the I'ctsonal State qf the Miadling 
and Ajhient Classes, in 8 voIs..M01-2; in widen 
he embraces n great variety of to{m, and describes, 
vviili a glowing pencil, and occasionally witJi extra¬ 
ordinary eloquence, the sufferings of patients under 
difi'erent diseases. In i SO 6 ', there appi^red The Ma- 
tiual qf Health, or the Invalid conducted safely 
through the 4>Vas(Wi.5.—In 1808, A Letter to Sif Jo¬ 
seph Banks on the prevailing Discottte7its, Abuses, aul 
Imperfections in Med'icinc ; and, in the same year. 
Good Advicefor the Husbandman in Hart'est, and for 
all those who laionr hard in hot Births; us also ' 
for otimrs who will take it in Warm Weather; aliieh 
was the last production he ever wrote, his death 
happening soon after, of dropsy ami enlargement of 
the pericardium, in Decembei 1808. 

Dr Beddoes has been very justly characterized as a 
nd 
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Beridocs pioneer in the road to discovery. He was full of ardour 
„ ^ y and cnt<‘rpri«e in the pursuit of knowledge, and wsis 
sUiu'.' easily captivated by every new project that seemed 
t to lead towards any practical itnproveiiient. He was 

more active, however, in exciting the labours of 
others, than in labouring htinself in the field of expe¬ 
riment. He liiid the iniiiginatioii of a poet, and 
could paint in the most vivid tolours the sufferings 
entailed hy diseiisc, and enforce wirh (he most 
powertnl ehnjnence aliiitcvcr he wished to impress 
^ on the minds of Ins roailers. He has been accused 
of vtr.siitiiity of opinion; but, if he was, perhaps, 
hasty ill pnhlishing the fii.sl conceptions which he 
foinii d, he hte- iiioned for this fault by the remark¬ 
able enndonr with wiiicli be retracted them the nio- 
nunt his eonlidenee in them was shaken. He took 
a (lecitled line in pi^cs, as appears from the fol¬ 
low mg poliUcal publillBions of his, which appeared 
in l~H0. and IT})?! viz. IVoitl in DiJ'ena-nf 

Iht' Hill of' Hi"litn n^ainst Gn^giitg-Hilh. — H’lirre 
would he liic lliinn of ii Sperdif finer f—An J-Umi/ 
on the Public Merits of Mr Put.—A I,cttrr to Air 
Pitt on the Scarrili/—Alti ntafives ('ofiipared, or 
li'hat shall, the Hieh do to he Snfe f 

.See Dr Stock’s Memoiis of the Life oj' Dr Bed- 
doi's, London, ISH. (w.) 

UKDl'OllDSIHllK. The article, in Uie original 
w’ork, on tliis county, is tilmost exclusively confined 
to its ancient history, and its Hnt.i(|uities, and in the 
sliort notices which it gives on other points, it is by no 
nre.in-s accurate- In this article, therefore, we shall at¬ 
tend to what is (tinitted or incorrect in the former, 
liounilarics I'hi.s county possiisses no natural limits, except 
am) Extent, the Ouse I'or a sliurt space on the epst and west 
sides, and a rivulet on the south-west border. It is 
situate between the parallels of .'ll. 17 and 52.17 
north latitude, anil between 0.17 and O.'lt) w'cst lon¬ 
gitude from (ircenwich. According to the report 
to the Board of Agricuknre, it contains ;j07,2()0 
acres ; according to the returns to Parliament of the 
poor-rates, drawn up under the inspection of Mr 
Hose, O7;,,v>o(); and according to Dr I’eeke, in his 
Ohservatioiis on the Income Tax, ■Jit.'t.t);)}). Nearly 
the whole of this county ’is situate on the eastern 
side of the grand ridge of the island, and coiueijuent- 
ly nearly all its waters drain ofi' in tJiat direction. 
I'sccoftlie The face of tlm country is, in eenerali varied with 
Coiintiy. small hills and valleys, ami affords few extensive level 
tracts. The highest range of hills are the ('hiltern, 
which cross a pa^ and skirt the renmiiuler of the 
southern extreini^ of this county. 'J’liLs ridge fre- 
iiuenily projects abruptly into the valleys in a strik¬ 
ing inanner. L'uJer it is a large tract of hard, steril 
land, whiclt gives this part a dreary and uncuinlort- 
able appearance. 'I'lie next most considerable range, 
in point of height, is of clay, crossing the county 
near its nori/iern cud. 'I'he next ruiigo is of sand, and 
entors the county on its western side, near Apslcy- 
,Guise, and passes on in a north-eastern direction. 
Tile ot/icr ranges are for the most part ofalJuvml clay. 

Strata. I'our-fift/is of the sin face of this county are cover¬ 

ed with alluvial -soils, which eonsistJ^principally of 
yellow and dark coloured ci;iy-i. PuIIlt, speaking 
in general terms of its soil, gives a pretty just de¬ 
scription of it, by saying, that it i.s a deep clay with 
•1 
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a belt or girdle of sand about, or ratiicr athwart the Bi'droid- 
body of it, from Woburn to Potton. This sod pre- 
vails in the north-west parts, Prom the south-ctist- 
ern corner to the middle of tlie county, light loam, // 
sand, gravel, and chalk predominate. Tli ewestern > 
part is, for the most pait, Hat and-sandy. In thp! " 
south-west, about Woburn, arc laige tracts of d"“p 
barren soil. Upou the gravel, in the bottonpV^ the 
vales in the sand district, Uicre is u con^dcrablc 
quantity of peat, which contains a large qiWntity of 
sulphuric acid. 

The upneriiiost stratum in Bi dloriNhire is a thick 
body of chalk, with ntimerous liiy eis of flints. This 
advances no farther noithwurd or no.-th-west than 
Luton and Dunstable. . Hard chalk, without flints, 
succeeds, Niar the bottom of this is a very durable 
freestone. The upper and lower chalk strata are to- 
gctlier about 400 feet thick. C'Jialk-marl .‘.iicceeds 
the chalk. To the northward of Hockliff there are 
thick masses of alluvial clay. The ferruginous sand 
slraluiu of Woburn crosses the county, as has been 
already mciUioiied, from Woburn to Potton. It i.s 
about I To or 180 feet thick. Near the bottom of it 
are beds of fuller’s eurtli. This substance is found 
from five to seven or eight feet thick, between beds 
ot' sa'iid or sandstone, over several hmulred acres on 
the nortli-west of Woburii, botli in Bedfordsliire 
and Buckinghamshire. Formerly, the most ox- 
leiiijive workings were in Apsley-tjuise piirisli, in 
the former county; but, at prisent, the only pit 
that is used is in Buckinghamshire. 'J'he site of 
Bedford is formed of .a slrutuiii of clunch clay; 
it is the thickest ot the Bedibrdshire strata, and ex¬ 
tends for several mile.s to the south side of the county 
town. -In some parts of this str.i(um, there are heils 
of argillaciOILS scliist, so impregnated with a bitu¬ 
minous substance as to burn like bad coal. In tlie 
immediate site of the town of Bedford are several 
strata of grey compact limestone, which are probably 
the lowest .strata in tlie county. The slral.a of Bed¬ 
fordshire have a pretty regular dip towards the -south- 
ea.st, at the rales of L in 50 to 1 in 80. 

Amongst the most rare of the indigenous jd.ant.s R.ne 
of thi.s county may be enumerated Lythrum hysso- Pk'“' 
ii.fhlioin, grass-poly, or .siniiH Jiedgc-hyssop, which 
grows plentifuliy in tlie fields between Oakley and 
C'ijpham : Campanuic laiifolia, giant tliroat-wort, 
ami T'.itophoron polystaehton. cotton grass, near Duii- 
stabli ; Gtranitim phirum, spotted crunes-bill, near 
Kversholt; llyoseris nunema, small swines’succory, 
ne.ir A.-.phy and Amptn.ll; and Ornithognlum pyre- • 
itaieinc. spiked star of Bethelc-m, near Eaton-Locon. 

Dr Abbot, who ha.s publislied a very ample Flora of 
the Indigenous plants of this county found the 
F.itphorbia vyparissias, considercif as n d lubtiul na¬ 
tive plant, growing wild in Bartoii-lect woods. 

.According to meteorological observations made at Clima. 
Lcighton-Buzzard, the monthly mean for four years, 
ending the 1st of .fanuary 1804, of the barometer, 
was 2<).t>20i of the thermometer, with a northern 
aspect, observed at eight o’clock in the morning, 
without the house, 47.2, within the house, 49.6; of 
rain, 1.93 inches; and of evaporation, 1.05. ’The 
most prevalent wind, during that period, was south¬ 
west by west. 



"■■dfoKJ- . The principal riyers fn tfil* county are the Oose, 
the IveJ, and the buacl. The circuitous course of 
the first has been much ^exaggerated. Aa. it fa de 
scribed on Jeffries’s map, which was mad«^by a trigo¬ 
nometrical survey, its course does not appear to be 
more than 45 miles. It etita's this county from 
JL/Vkinglmmshire, in the parish of Turvey, and, tak¬ 
ing Wjpding course through fertile meadows, passes 
the tow of Bedford, from which it becomes naviga¬ 
ble, and makes its exit into Huntingdonshire. Its 
stream is remarkably slow, except in time of floods, 
when it is liable to great inundations. Its average 
dqitli is about ten feet. The fish of the Ouse are 
pike, i>erch, bream, chub, bleak, cray-fisli, cels, dace, 
roach, and gudgeon. Tlie eels are of a very large 
.••ize, in great, abundance, and very fine. The Ivel 
enters IkHifordshire near Stodfiehl. At Biggleswade 
it becomes luivigabio, and at Tompsfurd falls into 
the Ouse. It is particularly famous for gudgeon. 
I’lie Ouzel separati-s tlii- county from Buckingham¬ 
shire, in its course to Leighton-Buzzard. The Lea 
rises in Ik'dfordshire, and runs through the whole ex¬ 
tent ol’ Luton piirisli. The Gr.and Junction Canal 
touches the bonlers of this county for about three 
inilcb, near Leighton-Buzzard. 

j-»ii(]e(l There are several very large estates in Bedford- 
X'loix'ity. s,],irc, the principal of which belong to the Duke of 
Beilford, the Marquis of Bute, the Karl of Upper 
Ossory, Lord St .John, Earl Spencer, jind Mr Whit¬ 
bread. 1'hi! principal agricultural products are corn 
atui butter. Mucli of the former is sent <lown the 
Ouse to Lynn,‘and the latter goes priiudpaDy to 
IMoiliicc, London by land-carriage. This county has been 
long noted for its abundant produce ol' fine wlieat 
and barley, TIic vale of Bedford is one of the most 
exten.sivc corn districts. 1'he rich dairy ground 
principally extends in a line, from the niiddii' of (he 
county (o tl»e south-east corner. In some part.s of 
Bedfordshire, espceiidly in the parish of Sainly, gar¬ 
den vegetables are raised in considerable quantities 
for the supply of the neighbouring toivn.s. The agi i- 
eultuu of thLs county, it is well known, was ex¬ 
tremely indebted to the jiidieioii.s and liberal pa¬ 
tronage and example of the late Duke of Bedford. 
His favourite pursuits were experimental agriculture 
and the breeding of l attle. For the.se jinrjmses, lie 
kept several forms in his own hand. 'I'lie iirineipal 
Uobutii. fai Ill-yard is in Woburn park. The liuildings of 
every kind .are upon the I’no.st extensive scale, and 
ahouiul in every coineiiiencc. One of the most n- 
markablo ks the room constructed for showing the 
shci'p at the aniiuitl shearing. On the farm at Wo- 
burn is a mill for malting, thrasliing, winnow iog Ac. 
The cultivation ol' woad, mentioned by foinier 
writers as carried on to a considi:rahlc extent in 
Bedfordshire, has long been laid aside. On what 
'Woods. arc called the “ woodland soils,” and on the colder 
parts of the alluvial clay, particuiarly the steep sides 
of the hills, in the iiortliern and middle parts of the 
county, there are betw'een (JOOO and 7000 acres of 
very old wood. There are also about 500 acres on 
the sand, where also large plantations of fir have 
been made. A considerable part of the timber that 
is felled is sont to the sea coast by the Ouse. 

The principal manufoctur^ arc the plaiting of 


$tniw^ lEnff making'it'into bonTio(8, '&c. and thread-* BtHlfont 
lace- The straw manufacture prevails, and latterly 
has much increased, in the neighbourhood of Dun-' 
stable and Toddington, and on the borders of Hert¬ 
fordshire. The employment is deemed more heal¬ 
thy th.xn that of lace-making, as the straw may be 
plaited by persons standing or walking. The earn¬ 
ings, even of those who make the coarse plait, are 
higher than those of the lacc-makers; and the profit 
of making the fine plait is very considerable. 
Thread-lace, formerly known by the name of bone- 
lace, was for a long time the staple manufacture of 
this county: but latterly it has dven way to the 
manufacture of straw; aud has farther declined in 
consequence of the general introduction of cotton- 
lace. It is now made only in a very few village-s in 
the neighbourliood of Buckinghamshire,- and in the 
town of Bedford. It is not so fine in its texture as 
the iacc made in some parts of Buckinghamshire, 

The average day’s-work of an adult, when the ma¬ 
nufacture flourished, was rntiier more than a shilling 
a-day; the children earning from ihrecpcnce to six¬ 
pence. The posture in which tlie maiiufocturcrS 
sit, the sedentary nature of the employment, and the 
habit of working togctlier in crowded rooms, ill ven¬ 
tilated, give the nmuufocturers a weak and sickly 
appearance. In the uciglibourhood of Dunstable, 
there i.s a whiting manufactory, which employs a 
few' people. 

In the year 1.‘177, the number of persons in this Popnlalion. 
county who were charged to u poll tax, from which 
tJie clergy, cliildron, and puiiper.s were exempted, 
mnnunled to SO,‘J:!i). This tax was levied nor long 
after a lalul pestilence. In the year 17^0, the to¬ 
tal population was e.stiniuled at 4.S,5U0: in 1750, 

.7.'{,flOO. By the returns to J'ailiameiit, in 1801, 
the nuinbt r of inimbitcil hoii.scs wa.s 11,88,4; of im- 
itiliahited 18.5 ; the luimhcr of families was l.S,()80; 
the number of persons chiefly employed in agricul¬ 
ture was 18,71*1); the jicrsons chiefly employed in 
inuiml'.ietures, trade, and hiindicraft, l.'>,81(i; and 
per»oiis to wlioiii no occupation was assigned, nnd 
eliiidren, ivasV!8,789: the total niunberof resident in¬ 
habitants was li8,.'!!h'l; ofwlioin.'JO,5‘j;} were males, and 
ll'J,870 females. 1 lie population, in 1811, Imd in¬ 
creased to TOiUl.t; of whom were males, 

and .‘{7,01--.! I'einaie.s ; themimherof inlutlnte-d houses 
was l.{,''.S(i; oflamilies 14,.0^7 : of houses building 
of liouses uninhabited i!l<t:—the number of 
fiimiiii-s employed in agriculture was ; and the 
annual value of the land at rack-rent wtts nearly 
L.g80,000. Tlie nninher of foniilies diitfly employ¬ 
ed in trade, maniitaetures, itc. iva.s 41.0.'); and the 
amount of annual profits was rather more than 
L.flkOOO. The number of people to a .quiire mile 
was 171 ; (he aniiiml (ii'opoilions of baptfains was 
1 to persons; of burials, 1 to 51i; aud of niar- 
riages, I ui l‘2l). 

In the year 1771), the .amount of the pooi'-raies Ikor.ratcs. 
raiseil in tliis county was L.18,l})3; in the v'-ar 1784, 

L.yiJ.b'flS; nnd in the year L.47,-m4. I hi® 
was at the rate of ,‘}s, ‘)^cl in the j*ound, on a rt-ntal 
of L.248,li00, or 14s. yi^d. a head, o.i the whole po- 
|)ulation. The total expeiidiluie for the poor, in 
1803, was L.38,070; iieai-ly L.IO.OOO being ex- 
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pciuled in law-suitn, ronut)'>i‘atc8, &c.; 
wns dUtiibutcd to ’jTid pereons, or 1 in every 8-|th 
of lUc whole population, the average allownnce being 
‘Js. a week. Of the^c paupers, 671' were wlioliy 
inaintainecl hi work-lionsch, at the average cxpcncc 
of L.12, IO.S. each uniuially, or is. per 

week. There were at lhai time U.*!70 persons asso¬ 
ciated ill 7.j I'ricndlv .‘ioeii'ties; eight parishes in 
tlic county luid sehoolo of industry, in which l<)(i 
eliildren were taught to work. Only an incomplete 
relurii has ns yet lx eii made to Parliament of the 
poor-rates, or otlier rate or rates raised in Bedford¬ 
shire, in the year ending 2Ath hfarch ISl.j; six pa¬ 
rishes out ol' the 1 to having made no return; but it 
appears, froia tJie return actually made, that 1.^4 
pari.slies paid, .'ll that time, L.69,‘t(i4, (is. ,1:^'d. 

Jloniauis of the earliest style of Gothic arehitoc- 
ture are to he seen in this county, in the nave of 
Klhtow church, in the west jtart of ToJmeisham 
cliureli, and in the west end of Dunstable church, 
Of the succeeding style of Gpthic architecture, 
which prevailed during tlio fourteenth eentury, few' 
examples are to be met with in Bedfordshire. Wiin- 
niington church, however, tIunigU small, in an ele¬ 
gant specimen of it, and ajipears never to have been 
altered. Several of the Bedfordshire churches are 
in the latler style of Gothic arehiteclure, w hich pre¬ 
vailed during the iilleenth, and the beginning of tiie 
sixteenth centuries. The ehurehes of Northill, Wil¬ 
mington, .Maytoii F.aton-Socon, Odil), Biggleswove, 
and St Paul’s at Bedforii, are in this style. 

In llie original work, there are notices of the his¬ 
tory of this county till the time of Alfred. Nothing 
iinportuiit occurred in it for several centuries after¬ 
wards. During the civil wars between the houses of 
York and Lancaster, it presents no remarkable 
events, prob.ably in consequence of the destruction 
of its castles hy King .lolin, in his march northward. 
But Bedlordsliiru was one of the first counties that 
associated against Cliarli'S I.; and Lord Clarendon 
observes, that this was one of the comities in which 
the King h.id not any visible party, nor one fixed 
ipiarter. 

To the notice of the town of Bedford, in the ori¬ 
ginal work, some particulars may he added. It is 
50 miles norfli-w’cst by north from Loudon; the la¬ 
titude of St Paul’s church, according to tlie goviTii- 
inent trigonometrical survey, is 8, 8, 8, north; 
and its longitude 0, ‘47, 'I'i!, !), w'cst of Greenwich 
Observatoi'v, or J', ,00'', {), in time. 'I'lio right of 
election is rested in the burgesses, fivcnien, and 
inliubiting householders not receiving alms; tlieir 
nuuiber is iihoiil 1 lOO. Besides its parisli-churehes, 
its public buildings, ori' a eounty-infimiary, a coun¬ 
ty-jail. and bridewell, a town-jaii, and a county-hall. 
It IS situate rather to tlie north of the centre of the 


eowbty, and in tih« inidst of a very rich tract trf land, Bedford 
eatlod tho .Vale of Bedford. The Ouse’ is navigable 
from the Ehstern $ 0 ft to this town. By its situation, u”^ 
on this rivet, the inhabitants carty on a considerable v^ 
trade in fttrvriitding Uie. com of the adjacent fertile ' 
cottntry to Lynn ; and in importing from tlumcy^ 
coals, timber, wine, and groceries. The inuiH}^j./ii8 
of the Ouse have been more frequent and {B^ruc- 
tive latterly Uiaii tliey used to be, in conseq^nce, it 
is Supposed, of the many newly Inclosed parishes, ■ 

, which drain' into the rner. There is sometimes a 
stagnatimt of water in the meadows of the Ouse, 
near Bedford, to the de|)th of 14 or 14 fei-t. 

Thread-lace is the principal manufacture of tiio 
place. According to the Parliamentary returns of 
1801, of .‘1948 inhabitants, which it then contained, 
there were SS86 females. This great disproportion 
between the sexes has been justly ascribed to the 
will of Sir William Harper, who, in the year j.'>()!, 
bequeathed 18 ^ acres of land in the parish of St An¬ 
drew, Ilolborn, to the corporation of Bedford, lor 
the support of a grammar-school, and the apportion¬ 
ing young won^eu of the town upon marriage. ITic 
rout of this estate being now between L.4000 and 
L. .'>000, it may w’cll be supposed tliat young women 
from the vicinity of Bedford are dr.-ivn into the 
town in the hope of getting ajipurtioncd and mar¬ 
ried. In 1811, the population of the town consisted 
of VD^T males, and 4,'>48 females; the iiihainted 
iiouses were 940, and the famiiie.s inhabiting them 
1099. 

The principal market at Bedford, held on Satur¬ 
day, on the north side of the river, is a considcraide 
mart for corn. 'J’he Monday market, on tlie south 
side of the river, is chiefly for pigs. I'liero are six 
annual lairs, besides a fair held in tlie vicinity at St 
Leonard’s Parin. 

It is generally supposed that Bedford is the Bed- 
anford of the Saxon Chronicle, where the battle 
was fought between Cutliwulf and the Britons in 
574; it is said to have been the burial place of 
Ofla, king of the Mercians. According to Doomi- 
dny-lmok, it was taxed as half a hundred, both for 
soldiers and shipping. Before tlic Conquest, there 
was a collegiate church here, dedicated to St Paul. 

'I'lie celebrated .John Bunyan was porter of an in- 
depcndenl mccting-lumse m Mill Lane, from lOji 
till his dcatli in 1688 . liis memory is much revered 
by till- congregation, and the eliair m which he used 
to sit is preserved as » relic in the vestry. The 
Moravians have had an eslajilishnient at Bedford 
ever since the year 174.5. 

Bee Bachelor’s AgriculturalUeportof Hedfwihhirei 
—ItraHtics nf Kugland and H’u/i’f, Vol. 1.;—Lyson’s 
Magna Jiritamiia, N’ol. 1.;—Uniith's Map of the 
Strata of England, with a Memoir. (c.) 
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III; Bee, from its .singular instincts, its active in¬ 
dustry. and the useful products resulting from its la¬ 
bours, has, from the remotest times, attracted tlie 
attention, not only of naturniists, but of mankind in 


general. No nation upon earth has had so many 
iiistorinns as tiiis remarkable tribe of insects. The 
patience and sagacity of the naturalist have had an 
ample field for exercise in the study of tlieir struc- 
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iur«> physidogy,- .^aMeotic «oexum}v Tbeir 
prewrvfttion Bnd iaciaftia bees «t>ievU of {fM^ 
uuoui «are to tlie.AgriauttlafiiWf and uuur rioted 
perfection of polk^ atid ^ernment, liave long 
y been the theme of admiration, n>.d have affitrded 
^ copious materiiils for argamient nod aUusion to 
poet and the moralist in every age. It is a 
subject,timt has been celebrated and adorned by 
the nil^ of Virgil, as well as iUostrated by the 
phiiosoi^ic genius of Aristotle. Cicero and Pliny 
report titat Aristomachus devoted himself during 
sixty years to the study of these iijseets; and Hii- 
liseus is s^. to have retired into a desert wood, 
that he mi^t pursue his observations on them with¬ 
out interruption. A prodigious number of authors 
have written express treatises on bees; periodical 
works hiivu been published relating- exclusively to 
their inanngemcnt anti economy; and learned so¬ 
cieties have been established for the sole purpose 
of conducting researches on Uiis subject. T.He most. 
celebrated association of this kind is the HaeitiS des 
Abeillen, founded about tiity years ago in Little 
ilautaen, a village in Upper Lusatla, under the aus- 
j)iccs of the Elector of Saxony. Its itd>ours, as we 
sbnil presently find, have enriched tlie science with 
a number of valuable discoveries. 

In so complicated a branch of natural history, the 
application of the difficult art of observing correct¬ 
ly, and of the cautious processes of induetioii, can¬ 
not be efiected without laborious and long coritioovd 
efforts. But, on the subject of bees, the intjuircr 
utter trutli hod, besides, man}' obstacles to encounter, 
from the very general diffusion of errors, which had 
been transmitted without due examination from one 
milhor to tuiotiu'r. The history of the opiuioiis of 
siK'ffssive writers, will sufficiently prove how gra¬ 
dual and how slow has heeii the advancement of real 
ktiowledgc in what concerns these insects, and will 
teach us to estimate the vjilue of that which we at 
length possess, as being the result of the labour of 
.nges, and as being extorted from nature by indefa¬ 
tigable and persevering exertions. So great an ac- 
i‘umulatioii of curious and interesting facts, indeed, 
has accrued to us from the researches of Swammer¬ 
dam, Maraldi, Reaumur, Schirach, and Huber, as 
to constitute almost a new science. Many of these 
have been discovered subsequent to tiu; time of the 
eornpilation ol‘ the article Bek in the r.iicyclojurdia. 

It will therefore he proper, in this place, to givt^-a 
connected and systematic account of the natural 
history of this remarkable insect. For the details of 
the external characters and distinctions of specift, 
we shall refer to what hits been already stated in the 
above article, and in that of ENro,\toi,o(iy. Tlie 
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fup^ng the reader to •<><«« geneiftl «ew Bee. 
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■qltH, therefore, preiuiop a bivif account of Ute iBf. 
fonent sorta of bees inhabitiog jtbe hive, and of the 
respective offices of etich. Wo shall then proceed . 
to consider thdr comparative physiolog}'; under 
whicl) head we shall state the leudiug particulars 
nelating to thpir nutrition, secretion, respiration, 
wogressive tnotfon,. external seuH's and instincts. 

We shall next follow them in their difiereut lubonrs, 
from the period when tlie swarm has willed in a 
now IntbitatioD; we slmti detail the comjdex struc¬ 
ture of tlieir hives,>-theIr curious processes of ar¬ 
chitecture,—Ute pains Uiey hostow on rearing tlieir 
prog^y tmd in sending forth new swarms; and this 
will lead us to the subject of tlie fecundation of the 
queens, and the massacre of the drones. .IRer 
having thus given an account of their usual condi¬ 
tion, ue shall, in the lost place, describe the result 
of several experiments and observations, which have 
been made when they were placed in unusual cir- 
cumstuuccs; experiments which have exhibited ma¬ 
ny interesting features of their character, and have 
thrown considerable light on tim whole of their his¬ 
tory, as well as suggested various practical and eco¬ 
nomic applications m the management of these in¬ 
sects. 

The leading feature in their history, imd one which iMinciioiu 
distinguishes them from tdmost all msects, is their of ilis 
singular distribution into three different kinds, con- F*- 
sUluUng, to nil appearance, so many difiVrent 
fications of sex. The drone, which is characterized 
by a thicker body, a round head, a more flattened 
shape, and more obtusely terniiratcd abdomen, within 
wlueh arc contained the male organs of generation, 
has been admitted as the male of the species. It in 
distinguished, also, by tiu; absence of a sting, and by 
the humming noise that accompanies its flight. The 
queen-bee, which is larger than any of the others, has 
the abdomen of greater length, and is provided with 
a sling, and with two ovaria of considendtle size, is 
unequivocally recognised as the female. Tim work- 
ing-bce.s eompose the tliird class, and aie distin¬ 
guished by the smallness of their size, their length¬ 
ened proboscis, tlic peculiar structure of their Tegs 
and (highs, which are adapted to the eolicotion of 
cerfuin luur.eiiaJs colleettid from vegetables, and by 
thi‘ appari nt ubsence of every trace of generative 
orgaie-;—we say apparent absence, because, as will 
he Iiereuiler stated, rudiments of ovaria have been 
very lately discovered to exist, ahich, however, are 
not perceptible without a very minute and careful 
dissection. Till within a lew years, the working-bees 
were regarded as ajiimals deprived of i|gx, and were 


])rincipal features tbeir internal conformation will accordingly ternted neulrn or mutes. It is these 
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he described wlien treating of the particular functions 
to which they are more immediately subservient; 
and our descriptions will apply, more especially, to 
the common and Inst known species, the Apis melli- 
fica, wliich is the onr particularly prized on account 
of the rich products it allbrds. 

The economy of bees comprehends so wide a 
field of inquiry, the different parts of which are so 
connected and dependant upon one another, that it 
is impossible to treat of them distinctly, without 


which perform all the laborious offices for the com¬ 
munity,—which construct the interior of their habita¬ 
tion,—u hieh explore the country in search of nourish¬ 
ment and other materials,—whicli collect and bring 
them to the hive, and apply them to difibrent pur¬ 
poses ; it is they who assiduously attend upon the 
queen, and supply all her wants,—who defend the 
hive from the attacks of depredators,—and who carry 
on liosfiliiics against the various enemies of the 
tribe. The life of tlie females is chiefly engrossed 
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With the datieg of laying eggs, and conducting the 
colonies, wliich, at certain periods, emigrate from 
tlio parent state. The drones, producing neither 
wax nor honey, and depending on tlie rest for their 
subsistence, are idle spectators of these labours. 
They appear to be formed only for the momentary, 
but important duty of impregnation; since they pc- 
righ when this purpose is aceoinplished. TJierc is 
commonly only one perfect queen existing at u time 
within each hive; uiid she a]>pears to be treated by 
all the other bees «ith I'very nunk of afl’ection and 
of deference. The number of labourers is very dif¬ 
ferent in dill'crent liive.s; sometime.^ there arc only a 
few thousands, at other times, iVoni twenty to forty, 
or even fifty tliou'^and. 'J'lie drones, even in the 
spring, seldoni c()iii])osc more lliun one-thiriieth, or 
oiie-forliclli of the wliole; and, at other soasons, 
there are none to bo found in tiie hive, fii order to 
form some estimate ol’ the number ol’ bees wliicli 
tan occupy a certain .space, Mr Ilunier counted 
what, number of drowned bec.s could be contained in 
an alehouse pint, and found it to be a I CO; so that 
if a swarm were to fill two quart.'-, their numb<‘rs 
would be nearly OOOO. Reaumur, with the .-amo 
view of nseertainiug their numbers, I'lnployed the 
more accurate method of weighing them; he found 
that a collection of them, weighing one oiinee, eon- 
sisted of H:i(i bees ; and, therefore, that iC ounce.", 
or one pound, would consist of aOTC bees, 
lle»l Su of Notwithstanding these ilitfcrences in conformation, 
the Work, in.stincts, and oftiee» between the (jucen-bee and the 
ing'Beoik Mwker.s, it is now esliihlished, upon tlie nio.st incon¬ 
trovertible evidence, that they both originallj proceed 
from the sumc kind of larva, and that the quecn-hec 
lays only two kinds of eggs, tlie one destined to pro¬ 
duce the drone, the others capable of being convi rt- 
od, according to circumstance.'., either into a workt r 
or a quei'ii. It has been proved that the tiinner, al- 
tliungh exhibiting no appear,mec of .'■t'.xuai org.ans on 
a .superficial examination, are in veidily leinules, and 
have the rudiment.> of ilies'j orgvms, which, from 
their not being dtselojicd, arc incapable of t xcvcis- 
iiig their proper funetious. The jiriiieipal fuels from 
which tlicsu conclusions were derived ha\e alread) 

• been briefly stated in the article Um: in the f.Ve/yc/,/- 
jhrdia, but the evidence was at that lime i careely sulli- 
cient to carry complete coiivteiion lo tiie mind, l! mav 
be remarked, that tlic idea of the woikiii..-h. i'■ being 
radically femak's liad In eii gi\( n oni l.m,. .lun tiy I'r 
ardor, in his Mmarcliji e/' Jino\ in v. Im.ii (.e 
terms them " True .Aiua/.oiieshut, no atientein 
bad hccii paid lo Imi opinion. The ual merit of 
this great discoserv, wliicli alkinls the Lev to a 
multit’iide of l!itln.rlo inexpliCilhie fact', mii.e.s* 
tioiiaiiiv belongs I'l .Mr >''ielnr-ch. MCi.r L iiie 
Buutsoii, the Sjecretary of tl\i iaisaiiao iS.eieiy, 
to winch we fonm rly adverted. Wlien Inst in' iouii- 
ced to the world, it was received will' sinpieion 
by the greater number of nutur,iii'l.'. and w,tli eom- 
pletc incredulity by otliers. It w.i.', iiaUed. gt va¬ 
riance with tlie wlio'e tenor ot 'lie (I'.se'- lions of 
Sw.imnierda'ii. Miiia'ldi, and R uumnr. \'idiel.oi, 
the hrothei'-in-law of Schiraeh, ilioneli an eye wit- 
ae.ss to the exjieriirienl' from winch ii.- lae; iledneed 
this theory, for a long time rel'used to udiuit the doc¬ 


trine; but became at length ope of it« most stre- 
iiuous supporters. It is noticed in a vein of sarcas¬ 
tic ridicule by Mr John Hunter, in his otherwise 
excellent paper on bees iu the Philosophical 'I'rans- 
actions. Needham wrote a memoir for tin: Imjteriul / 
Academy of Brussels, in 1777» for the express pur¬ 
pose of refuting it; and he then inveighs in strptig 
language against those naturalists wiio had ,«^^ned 
to give it the least countenance. Mr Key/ in the 
Hath Society Papers, declares that he matlc experi¬ 
ments on this subject for eight years, without obtain¬ 
ing a single result in conformitj to Selitrach's views. 

Bonnet, after exercisiiig a laudable seepticioni, and 
making a diligent inquiry, hi wliich he displays a 
genuine spirit of philixsophy, yielded a reluctant 
assent. But the tnilli of the tloetriue lia.'s smec 
been jdaced beyond the reach ot controver.'.y by 
multiplied .series of ob^ervullolls and expeniueiits 
in difierent parts of Euiope ; and more espieialiy by 
the recent investigations of J^^r lJuher of (jentwa. _ 

We shall not at present enter into the dituil of 
proofs, beeuu.se llieir force will he In tier appreei.ited 
wlien other piiiiiculuis bt k'i giiig to the fustory oi the 
bee have heeri i xplaiiietl. 

In considering the pliys'ology of the bee, the first Niitiikot 
fuiictioii that ti.iiii'.s our notice i.' that ol Nutri- 


lioii. The food ot’bce-s i.s lu-ineipuliy ol two kiiiiis, N 
namely, the fluid set r« tiims ol \»g. i.ihJe;. toiUainicl' ' 
i;i tjie iiectnrea of the flowers, anti .he diet of the'* 
anilierre, which lias been lirimti by htiiiitnsls the 


pollen, hut which, when eolkcUii by the het.s. lias 
receivt d u variety of :ipp ll itions, such as kirinu, 
bee-hrc.id, raw wax (circ-Oinit }. Ac. Occa.sionally, 
however, we lind Itees feetlii.g upon otlici .saceliarine 
suhslances he.sideB honey, such us honey-dew, 
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treacle, .syrup, &c. 

The organs by which they collect food arccx-Or-.mifoi 
1 renielycomplex,I'or tliey eompri.sc iii.struincnts ada|it- ('cillei tins 
ed lo tile reception of liquid aliment, as wt 11 as tliosc * 
fitted for tlit' tlivision of solid inalerials. Rcamiiur 


ha.s giviii till mo.st elahoraic description of llicse or¬ 
gans, in which lie lias cnrrccted some errors that 
Swaiimuidam liatl f.illeii into. Tor the piirpo.'c of 
tiiki'.g II)) fluids ihey are provided, in common with 
all lit nieiiojitertius insects, w ith along tuitl fli xiblc 
] roih>.'eis or tiunk, which maybe considered a rri>l>r<;(>. 
ii-ngilieiit d longue, iljough, strictly speaking, it is 
forni' tl by a jirolongation of the under liji. It is 
not tiibiilar, as .Swanmifitlani had siqipostd, but 
solid llirouglioni, anti the iniimle tlci>res.'.ion at its ex¬ 
tremity is not the- a))i:itiire of any canal tlirtiugh 
wliicii liqnitls t an he absorbed, (.'uvier, in his Lcfo/i^ 
t!'Aiialomii' (n .iptiti'f, ha" not maiketl this dis- 
Imgiiisiiii'g feattirc in the proboscis of lie bee, hut 
.spe.dcs ol It in coiniiion with the tuhiil. r trunks of 
the other hy meno'iit'i'u, and describes ius aperture as 
being 'iiuaiitl in tlie lower part. But Reaumur 
lias veiy .'Uti laeiorily shown that the trunk of the 
hec performs 'tiietly the oiiieo of a tongue, and not 
that tif a tube for suction, for when it takes up 
honey or other fluid aliment, the under or the upper 
surfaces are more immediately applied to it, and 
rolled tiurn side to side, and the bee thus licks up 
what adheres to it, while; the extremity of the truuk 
is frequently not applied at all to Ute substance ta- 
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ken up. TluJ trunk is supported on a pedicle which pylorus, thickest at its most projecting part, with a Bop. 
admits of being bent back, or propelled fom'ards, very small opening in the centre, of a peculiar con- 
aud tlius can retract or stretch out the trunk to a struction. This inward projecting part is easily seen 
considerable extent. Protection given to it by a through the coats of the reservoir, especially if full 
double sheath; the external,consi.<«ting of two scales of honey. A similar kind of structure tiikes place 
lurnisheii by the expansion of one of the portions of at the communication of the first with the second 
thf- labial palpi, and the internal, formed by the pro- stomachs, and, having Uie properties of a valve, must 
longutiiui of the two external portions of tliejatv. etfcctually prevent all regurgitation from the latter 
The wli ije member thus consists of five principal into the former. 

parts, on which account Tabricius termed it ling.ia ¥The pollen of flowers," which is the other principal C'ihoilon 
tpi'Dipii'liifit. article of food, was shown by Swammerdam to con-®* 

U<iiil.l)li s. Tor tlic purpo.*ic of mecli.mic iily dividing solid fist of an infinite number of small particles, geiteral- 
inateriais, the mouth is iurnibhod with two strong ly of a globular shape, each Ol' which is tbund to be 
niandil'les and four palpi; they are but little cm- a small capsule, cuclor-ing the still, liner dust or Ib- 
ployeJ ill eating, but arc of great u.se in en.ihling cundating principle, destined to be shed on the pis- 
tlie insect t.i seize and bre.d, down hard substances tils for the purpose of germination. Cieoffroy bus 
for other purposes. In the working-bee all these given a memoir, published in the Col/ccliou Acadc~ 
parts are of larg-r diuie!i.>:ions ilian in the other titiijne dcs Seteneex, containing a niiinite description 
kinds. The teeth acc two in number, and have the of the shapes of these capsules, taken from dittcrent 
form of eonc.ive .scales with sliarp edges; they are flowers. The working-bees, by means of the pencil 
fixed to the ends of the jaws, and play horizontally of hair which grows on the taroi, first collect a ecr- ' 
a.s in other insects. Keaumnr de.scribcs and deli- tain quantity of pollen, whicli they knead together 
neatc.s u large aperture above the root of the pro- into a ball, and place it in the concave space wliich 
ho.scis, wliiclt is so suiTOuruled with fleshy parts .as is situated at the middle joint of the binder feet, and 
not to be readily seen, unles.s the ]nobo.scis be ex- has been termed the baskit. The surrounding row's 
tended .'uid bent downwards. This be considers as of hairs keep the ball from fulling oif. In order to 
tlie mouth or orifice of the gullet; on the njipcr side gather larger quantities at once, the bees are somc- 
of which, and of course oppo.site to the root of the times observed to roll their bodies on the flower, .and 
proliosci-, a small fleshy and pointed organ is ■)Ocns then bni.shing oil’ the pollen which adheres to them 
which he regards as the tongue, assi.sting in the uc- witli their feet, fonn it into two inaiisc.s, which they- 
glutition of tlic food. Through this orifice, it is dispose of as before mentioned ; and it is said, that, 
presumed, all the aliment, whether liquid or solid, in moist weather, when the jiarticles uf pollen enn- 
passcs; the former being conveyed to it by the not be readily made to cohere together, they return 
trunk, which, by its contrnetiJe power, pre.s.sc.s for- to their hive, dusted all over with pollen, wliich they 
w.ird the fluids it has collected between itself and then bru-li oil witli ilieir feet. They are often obliged 
the inner sheath, and the latter being received di- to tear open tin- cupoiiies wliich contain the pollen, 
ri'ctly afler its coimninution Iiy the teeth, behind in order to proeure a .supply of this substance, when 
which it is situated. I..atri;ille, however, whose au- it has not yet been shed by the flowers, 
tliorily is great on a point of this nature, thinks th.it Pollen is yielded by flowcis during the spring in 
Itcaainiir has deceived hiimelf with regard to such such ubund.ince, that the bees of a .single hive will 
•m .qiertmv, and disbelieve.s its existence. He con- often bring back one pound, or even more, in a day. 
c.-ii. s that the food simply passes on by the sides of Some agriculturists have accoulmgly imogined, that 
t.'ie tongue, finding its way from thence into the the vegetation of some plants niiglit be endangered 
le- ipli.igii.s, and so on to the stomach. from thi.s great consumption of the fecundating priii- 

'>uui;i;t. Tlie bee has two stomachs: The first is a large ciple by in.sects in genur.il; for other insect .s, besides 
tfaii.pirent membranous bag, pointed in front, .and bees, sick it with groat avidity, 15ul this fcair li.aa 
clKng out into two pouches bi hind. It performs been proved to be totally witlioiit foundation, and 
.III oilic.'. in some rcpects, analogous to that of the the jnactice of destroying bees in order to prevent 
n-)p i I birds ; tor it receives, and retains for a time, tliis imaginary d.tnger, is tberefore as useless as it is 
the fluid of tlic ncct.irea, which doe.s not appear to b.irliarous. It would njipCiir, indeed, that so fur from 
dofer, in any re.-pect, from lioney. Mr Hunter ob- ob.struciiiig the fccundalion of plants, the labours of 
.servi-s, tli.it, whatever time the coutent.s of this re- the bee have often tended materially to promote it, 
servoir ni.iy be retaiiietl, be never found them alter- by the agitation wliidi they gave to the flower, and 
ed. so as to give the jdea of digestion having taken by transporting the jmllcn from one flbw*'r to aiio- 
pl.iiv. The eoat.s of thi.s reservoir are muscular, by tiier. In this iiianiier may we ur'comit for the iium- 
whicli nicims it is eiipuble of throwing up the honey her of hybrid flowers that arc met with near the 
inro tile mouth, so lli.it it is regiirgitateil into tin; liauiits of bees. 

Ii I'ley cells, or imparted to oilier bee.s. None of it It has heeii shown very ckwly by Huber, in a 
ever passes out from the extremity of the trunk, as paper in the Jouninl d<- I'/ii/.siqitc, that pollen is pc- 
Sw-i;uiuerdani had bt lieved. For the purpose of di- euliarly the food of the young lu es, and is collected 
ge.-.tion, a second stomach is ]>rovid‘ed, which takes by the working-bees witii this inli.nti<m, Ucdiiimtr, 
its origin fro.u the middle of the two posterior lobes however, as.serts that he has .si-eii iuliilt hee.s devour 
oi the former, and is of a lengthened cylindrical pollen. Swanmieidiiiii, who cmietiieil the trunk to 
shape. Its eommunication with the intestine is not be tubular, rejei ted the idea that pollen could ever 
direut, but takes place by a projecting or inverted be the food of bees, as the globules of which it con- 
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a« that which appears at the extremity of^ truck, 
and which, as he was unacquainted with the real: 
ineutli, he tlK>ught was the only passagp to tlie 
stomach. Latreilie, who does not admit i^e exist* 
ence of the large mouth, described by Keaumur, 
atatos that the mandibles lay hold of the pollen,* and 
carry it to the base of the trunk, from whence it 
finds its way into the oesophagus, by the sides of tliat 
organ. P- 

On the nature of Honey-Dkw, and the consump¬ 
tion of it by bees, n sufficient account hiis already 
been givt'ii in the Eucj/vlaiia'Jia, under tlint article. 

An abuiiihint supply of water is essential to the 
liealthy condition of bees. They consume a large 
quantity, iiiui often stop to drink at the edge of 
stagnant pools, and seem even to prefer putrid and 
urinous waters to purer streams, gs if their saline and 
pungent ipialities were grateful to them. 

It has been long the opinion that nux was hut a 
slight modification of pollen, which required for this 
conversion merely the application of a certain pres¬ 
sure, and a kind of kneading hy the feet of tho bees. 
Many naturalists, such as Bernard dc Jussieu, had 
persuaded themselves that the dust of the stamina of 
fiowers contained wax ready formed, as one of its 
ingredients; and quoted the i'ullowiug experiment in 
proof of this opinion: If the minute grains of pol¬ 
len be put into water, they gradually swell, till they 
at length burst, at whicli moment a small jet of on 
oily liquor will be perceived, which (loals on the 
water without mixing with it. But lleamur had at¬ 
tempted ill vain to extract any thing like wax from 
dust of the aiitherte; and, indeed, an attention to the 
chemical properties of these two substunces would 
have sufficiently pointi'd out their essential differences. 
From the upper surface of the leaves of many 
kinds ot' trees, n substance has, indeed, been obtain¬ 
ed, which possesses all the qualities of bees' wax; 
hut nothing like it cun be extiMcted from pollen. 
Tteaiinnir was persuaded that the polhai n as elabo¬ 
rated in tin: second stonineli ol'the bee ; and thrown 
iq» into the mouth in the form of a while foam, 
which, by exjiosniv to the air, hardened, and be- 
eiuiie wax ; and that the bee took iidvantuge of its 
soil state to apply it in the buildiug of the combs. 
Sb oircunistantial an account, given to us by a seru- 
{luloile' ojj|.erver of Ihcts, apjieared to he perleetJy 
satisfactory, and was acquiesced in by naturalists in 
getvehtl, . ilitt it has .since been conqiletely proved 
by tiio reacarefies of Duehet, of klunter, and of Hu¬ 
ber, but principally by the latter, that wax i.s a se¬ 
cretion from the alHlunion of the bee; and that it de¬ 
pends not nt ail on tlic pollen which tlie insect nuiy 
coustupe, blit on the quantity of honey or other sac¬ 
charine substaiicx! whicli it receives into the .stuinacli. 
The first step in this discovery was made by one of 
tho mfirobers of the Lusatinn fiociety, whose name 
lias not been preserved. It was mentioned in u letter 
of Mr Vl^ilhclmi to Bonnet in August 176’8, in which 
lie says tliat wax, instead of being rejected hy tiic 
mouth, exudes from the rings which inclose the pos¬ 
terior part of the body. Of this we may satisfy our¬ 
selves by drawing out the bee from the cell in which 
it is working with wax, by means of the point of a 
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tW tb^e iraiiviu make its ap* '•si^V’*- 
pearaai|^m^^'^?r»ii;e, in tho form of wall scales. 

Mr des AbeiUet, gives a full 

statmeitlt^iK. md pndcipal ciraimstances attending 
the productliin of wax, whidi be very justly ascribes 
to the convei'alpn of honey into this substance in the 
body, of the beeJ^ These facts appear to have been 
entirely overlooked till the subject was agaii) brought 
forwura by Mr Johii Hunter, in his pa|ivr in the 
JPhilospphtcat TraHscciious for 1 79 a. Wiichnan, how¬ 
ever, had cursorily remarked, that portions of w'ax, 
in the form of scales, and which he conceived must 
have been moulded on the body of tbc bee, are sonie- 
tinics found at the bottom of the hive. M. Huber 
was prosecuting his inquiries on tliis subject at the 
same period with Mr Hunter, and discovered, in 
171)3, the existence of regular receptacles, or pouches, 
from the coats of whiili the tjax is secreted, and 
within which it accuniuJates till its edges raise tlic 
scales, anti become apparent cxtenmlly- These plates 
of wax arc witlidrawn by the bee itself, or some ol 
its fellow-labourers, and is applifd in a manner hm*- 
atlcr to be described. 

Huber has shown, by u series of v/ell conducted 
experiments, that, in a natural state, the quantity of 
wax secreted is in proportion to thd'^consumptiuii of 
lioncy ; but that an equal, or even greater quantity, 
v.'iil be formed, if the bee be fed on a solution of 
sugar in water. Warmth and rest promote tliis 
procck of secretion; for the bees, after feeding 
plentifully on saccharine food, hang together in a 
cluster, without moving, for scvural hours, at the end 
of which time, large plates of wax are found under 
the abdominal rings. This happened when bees 
were confined and I'cstricted from any other sort of 
iiourishnient; while those that were fed 011 pollen 
and fruits alone, did not produce any wpx. It ap- 
pcar.s also trom his researches, tliat the formation of 
wax is the office of a particular set oi' bees, which 
may be dislinguislicd from the rest, and particularly 
from those that nurse the young larva:, by the greater 
hizu and iiioru cylindrical shape of their abdomen. 

Itisscction also sliuw.s that tlieir stoniuclis arc more 
cajiacioii.o. IJuviiig already given the details ol the 
cxpcriiiicnl.s of Huber on this subject, in the article 
K.nto.m<)i.<)(.y, in tlie r.itcyclopudia, there is no occa¬ 
sion to (livell on them further. In the second voliinio 
of Huber's SouveUen Ohervndws .'«r /-es Abeidvs, lie 
describes minutely the anatomy of the pouches or 
n’ccplaclcs fur the wax, which arc parts j^cuiiar to 
the working-bees, being totally absent in the mules 
and queens. It is a structure that had escaped the 
keen eyes of .‘'wanimerdum, and has not been noticed 
by any subsequent anatomist. The cavities ace lined 
with a membraiic, w liich presents a number of folds, 
forming a hexagonal net-work, not unlike tlie ap¬ 
pearance ill tlie second stomach of ruminant qua¬ 
drupeds, and evidently destined to perform the olfice 
of secretion. 

Among the secretions |ieculiar to the bee, the 
poison miich is poured into the wounds made by 
the sting deserves to be noticed. But for an 
account of this, as well as of the organ itself, we 
shall refer the reader to the article Baa, Sect. 2. 
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must be effected by nieens totsilly different froin 
those which are adopt* d in tin* lusher clasSscs of tJie 
animal king<lom. As tin* iilood, or fluid correspond¬ 
ing to the blood, cannot be piese ‘oJ to the air in 
any separate organ, the air must be con<lucted to 
the blood, wlierever such a fluid i^ met with. For 
this pnrpOM', trachea- ur .'-ir-tubes, liiningscM-ral e*:. 
teroal (tpi-nings, or s|)iraei*-,, are inadi to rainiCv like 
arteries, ami are disiribiiti'd in an iiilinile minibcr of 
branclu's to ewry part nf the body, ’riie analogy 
of Ollier in-Cl■l.^ iniglK ))e)l':i[i. In- adn-.itled ns vuiti- 
cient ividence lliai bees re-pire atiiio.^phene air, 
the constant renewal nl' ulmli is c-si niiall* mces- 
sary to the eontinuanc, i.i’tiie -.il.d Iinuti^ll 1 '^. If ii,, 
bo«ever, mil always --.ire u- iru-! In aniilogical 
soiling in .subjects of nal.'i.il lii,.|,a-y ; .iiul din el 
evidem-e is, in all cases, le be pnierreil wlien it eaii 
be olitaiiied. We iiu's!, tlu-ietore. *'*iii.si*!**r as sa- 
Inahle. the couij-leie senes ol' e.-ijieiinnnf.s on tin- 
re,spiratiun of In-es, thill have been lately givin to 
the world by Jluln-r, to whnin wi; alre.nlv owe .so 
l.-irgt- n portion of the infonuation we possess with 
reg.iril to lhe.se insect.s. W'e iniehl. iinha-d, li.u*- 
anticipateil, witli the strongest |)rolial)ilii\,, ni.uiv of 
file ivsidts to which these esperion nts h;i\e leii; 
but there iire orliers wliieh are ijiiite uiiesjn^eliil, 
.Hinl po.s.ses- i.s inin-h iiiteiesf as of iio\elt\. 

'lilt- J'oinlilion ol a hive ol’ ines, in wliicli njiiiiy 
iliousaiid iinlividuiils, full of aniniiition and iicliviti. 
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-r 111 tin- Very .-iiiidl spat-e of one 
two eiihii' feet, haviog no eoiinnnnieatiiin with 
esleiiiai air tint hy means *if a small apf'i'liire in 
iJmlowist J,art w loelu'lilr.tnee is Irifpientiv olislrint- 
e*l by ii throng of bets, that ,m- passing ju and out 
tluriiig siiilry wt-iillnr, is of ail possible coiulitioiis 

the o-ie It- 1 st favotiriihle to the iintwa! of h.t-.ikii 

air. 'flu- intist crowdi-d tluiilu-.s or Jio.-pit.ils ;i,e 
ii'it to be eoinpiiied with it m point ol eloseiiess. 

iJirect evperinn III, iinleeil, s)i,)ws iluii tin- t oni- 

biisiioii t>f a taper einild mil In- t allied on in .so Ii- 
inited ;; . paee, for l\Ir Iltilnr foiiml ilmt in a ghiss 
ball of tin- sjniu- diineiisioiis as the hive, and with a 
iviiiiil.ir .iptrliire. the taper went out in ii liw nti- 
nnto.s. So great Wiis tin- diHiciilly of explaii-mg tin- 
respir.ition of hee.s niiiler these e'namistanet s, ih ii 
Mr Jluher Wiis led to e.-tinniiie info the truth ol' the 
• o|iIiiion. th.it nspn.illon was i (|iially iieci-ssaiv to 
bet s ,'is to other ii-.siels. '1 lie resnit.s wtn- unei|iii- 
vocal. ''I’ln-y pei'isli spitdily ii. the vat iiiiin ol' tin- 
air-puiiip. 'I'hey are eiisiiy drowned hy placing 
lilt in so that tlie.siiiraclt-s on iht- i-orslel .ire nn- 
.ler Wilier; Init revive ea.sily win-n llity iire dried. 
Till action of fin- ‘piracle.s is, in tin’s esjieiinient, 
rt-ndeit<l nianift'.s;t by the escape of Inihhits of 
.air from eiicli of their oriliecs. W in a ;i ninn- 
bor of bees are eonliiied in a bolth- iict-nr.tlt-ly 
closed, they t>\jiibit uiietpiivoeal symptoms of tlh- 
tres.s, unit fiill into coniph le nspliyxia. Tln-se eh.iiiges 
oeciir more rajiidly wln.ii they are placed in iiny g.is 
whit-li c.ontaiiis no admixture of tixygi-n, siieli as 
ca-.-honic acid, hydrogenous am! iizolic gusts. W hen 
rentlcred torpid by coltl, uud respirutiuu thereby su.s- 
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effects aa' more considerable in tulult bees 
in the larva;; tliough they are also distinctly exhibit¬ 
ed in the latter. Suffocation is retardt-d if the pro¬ 
portion of oxygen be greater than in atmospheric 
air, and it may he averted altogetiu.-r hy a eonihiiial 
n-m-wal of oxygen. It was ascertained by the ca- 
dionii-ter, tliat the same changes wt-rt-produced on 
the air a» in the respiration of other nnioials ; ii.e-ie- 
ly, the .subtraction of oxygen, and the addition of nn 
equal volume of carbonic aciil gas. 

Vet. on examining the air ot the Iiive itsi If. it vva.' 
found .si-arcely to diifer in purity from atmospheric 
air. It w.is at om- lime eonjoctured that some m Hie 
contoiiLs Ilf tin hive, such as the pollen, the lioin-y, 
or the was. niii.ht have some power of evolving oxy- 
gi-ii, .so as to all H i* flic ri-quisite siijiply of this gas. 
I'l.xncriinents, Imw.vi r. provi-d that tiny had no sticii 
power. .\iiiid>t -o gn at an iiiu'i rtaiiily, it was 
thought worth while in a-eertain wlielher bees might 
not *-xeri .'Oim' iiiiivin-wn process, hy wliii'li oxygen 
was generat'd in llie hive itsell’. If lliis were true, 
they eould snpjiort lil’e, altlningh all coiimiimieatiun 
vvitli the external air were iiitereepted. A hive was 
.seleeteil, having glass sides so as to allow of the oh- 
-seivi-r's seeing vvli.il vv.i.s passing in the interior, and 
the vnir.ini'e was i-oinpletely closed. In a ([uarter 
(if an hour, the bees In-came sensible of their titiia- 
tioii. and showed great uiua.siness; all business was 
siispciideil; an exiraordiiiarv' agitation, aeeoiiipanied 
bv .1 ri inarkahle noi.se, prevailul in every ipiarler. 

All the bees were seen bialing their wings vvitli the 
s.mie rapiilitv as in living. 'I'liey wen- ihn.s inces- 
s.iiUlv oeeiipieu during tin ininules. 'lln-ir inotiunx 
liee.iine llieii mure langiiiii, and, alter being utterly 
exh.nisied, they fell ill siicei s.sion to flit- bottom of 
the Iiive. till every one of tla-in was in a slate of 
eoniph l(-asjihy xia. It i.s n-niarltahk- that, at tliia 
period, the teiuperatiire of the hive, which had been 
jii( \ imisly .It q.V’ of Fahrenheit, suddenly cooled 
down to that of the external air. On opening the 
door and the top of the hive, and esiahlishing a enr- 
reiil of air througli it, the bees were souii restored to 
animal nni. 

It was proved by this experiment, iliat the air is rj., 
rojiewi'd (hrongli the siiiall opening vvhieh serva's asai>i'\(iiiilai- 
door to the hive, lly .suspending liglit siihst.UH'es"1" •!"' 
near Ihi- enir.mee, the (-xislem e of tlilli-reiit l urrent-* 
of air was l•(-nclered manifest. ;\fter iiuieli reflection, 
it oecnrred that tin- violent agitation of tin- wings 
mig.ht have soioe inilni nee in procmiiig tlii.s renewal 
of air. 'Ibis eonjri lure was eoiiliiiiied bv an expe- 
rinieiil with ,i ‘ilass hell, to the iipertnre of vvhieh an 
;ip|iariitus w.is lit(i-il, eoli.sisling of a small veiitilafor, 
which eouhl he moved runidly round by inaeliine- 
rv. M'heii tile ventilator vva.s .s^t in im-'ion, tlu: 
air wiiliin could support the eoiuhustion of a < an- 
dle for an unlimited time. Oh.sorvatioii i’lirtliei’'liovv- 
eil, tliat sunn- bees are actually aivvay.s employed in 
the offiee of ventilating the hive; they vibrate their 
wiiig.s with great vigour and eon.staiiey, prodiieing so 
rapid a movement of them, that they e.iiiiiot he seen 
except in the two e.xtreniities of the are of vibration, 
whieli i.s (It li-ast one of qO". \\ liile thus imitating the 
actions of Hying, they lasteii themselves with iheir 
c c 
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Rce. ttct to tin- iloor ot'liii lilvf, -o lliat tlif whole efTect 
that impulm- which, were llicy at liberty, wotild 
iiirrj Ihi’iii lorwanls with eonsidcrablc veloeity, is 
extrfcil mi the iiir. which is thcrefori- driven biick- 
wards ill a |,owei'tul citirent. Some bees occasion¬ 
al) v jicrfonii tlie'-e v( i\til!itiii<; motions on theoutsidt' 
of till' hive, near the entiance, lint a still jireatci 
ninnher a,'e eni|i|oved in this otliee withindoors; 
sonietinn.s twenty are thus occupied at once, and 
cacli bi'c tontiiiues its motions for a certain time, 
oceasioiiallv for neailj half an hour, and is then re¬ 
lieved liy another, wlio takes its place. ’I’his is the 
oeeasion of that Imnunino sound w Inch is constantly 
heard from the interior of the hive when the hees 
are not in a state of torpiility. Hot it is often he.ird 
with even more tlian nsiiiil loiidncs.s in the depth of 
winter. 'I'he warmth of the sun’s rays, howevi'r, id- 
vviiys occasions an increased ,'ictivity ainon^ the ven¬ 
tilating hees, 'I'he immediate eau-e of these actions 
IS probably some impression made on their orf^aiis 
by the prescuee of vitiated air: for a lice may he 
made to ventilate itself, by plaeinji near it suhstanees 
wliieli Iiave to tlieiii an unpleasant odour, such as 
spirit of wine, nr oil of lui penfine. 

'I'onipera- ’p|n. i-mmeetion hetween an aetivc respiration and 
llivV •ciii|>erutnre is remarkably exem]ililied in 

bees, ammi}> wliieli, in eonse(|uenee of their colleet- 
inji' tojrether in larm' mnnheis, the heat i- not so 
easily dissi))ated, and admils also of hemt; easily as- 
eertaim d hy the llieriiimiiete'-. Mr limiter I'mind it 
to vary from 7'!' to SI- of I'nhrenheit: ami Mr 
IhibiT observed ii on '•onie oeeasimis to ri'-e .sud¬ 
denly from about ()■,; to ahovi lOt'. 
yroRrcMivc llecs are well htted, by llieir slrin tore, for rapid 
Alutiuii, flight tliroiigh the air. J’lii y possess jtri'at iiiU'-i ul.ir 
strenjtth in proportion to then- si/,i-, imd their inde¬ 
fatigable activity in the diil’er. nl luhoiirs of the hive 
is truly astonisliiii!,'. -Irisloth' and I'linv have pre¬ 
tended that, diirlnc lii"h winds, they i ndi.nimr to 
steady their lligkl liy holdim; a small stone with 
their feet, by vv.iy of Ii.ill.ist. '1 his .issertion liaslieen 
shown, both liy .Swat,inn rd.im and Keanmi. f-i he er¬ 
roneous, in as far as it .-ipplied to the eonimoii li.-e : 
but there are other species, whieh hiiilil nests with 
stones and other hard in il.-ii.ils, and which, wlnie 
traiispiMliiig them tor tli!- purpose, were pioliably 
tnisl.iken t’or tlie honey-bee. • 

Sensitive The phjsiolncy ol' the external senses must no- 
Powers. eessariJy li e veiy iinperfcclh understood, in a class 
of unimaks of a nnlure so remote from mir own -spe- 
cie.s. I'lie infinite diversity of charaetiis pu-eiited 
to Us liy tlie dift’erent liihes of inxi-ets, as well as of 
otlicr .niiinals, naturally suggest the idea that exter¬ 
nal objects produce, ou their senlieiit organs, im- 
{iressions widely diti'erent from what they communi¬ 
cate to ourselvi's. The notions we form of their 
sen.se.*-' must not only be litible to great iiiiueiira- 
ey, but must often be totally iiiadeipiate ripre- 
sentalions of the truth. A more liiu' organi/.a- 
tion, and more subtle [lereeptions, would alone 
siiHiee to extend tlu' sjihere of their ordinary senses 
to an ineoneeivahle degree, as the telescope and 
the mieroseope have with us extended the powers of 
vision. Piut they possess, in all [irohahility, otlier 
organs, tippropriated to unknown kijuls of iuipies- 


slon*, and which must open to them avenues to Her. * 
knowledge of various kinds, to which we must cverk.^.'^nj/ 
remain total strangers. Art lia.s with us supplied 
many elaborate inodes of bringing within our eogni/- 
.incc some ol' tlie properties of matter, whieh nature 
ha.s not iiimiediutcly furnished U-s W'ith the means of 
detecting. Ikit who will compare our tliermome- 
ter.s, electroscopes, or liygrometers, how ever, elabo¬ 
rately constructed, with those ri lined iii.struments, 
with wliieli the lower cla-'se.s, and particularly in- 
.seets, appear to be so libcval'y jirovided ? The an-Fiinciioii.iit 
te.in.T, wliieli arc so universally met with in this class'*" -AhUb- 
of animals, are doubtless organs of the greate.xt ini- ' *• 
portance in conveying impressions from without. 

Their eontiiiual motion, the constant use whieh is 
made of tlieiii in examining objects, the total de¬ 
rangement in the iiisiiiiets of tho.se insects which 
liave been deprived of tlieiii, point them out as cx- 
ipiisite org.ins ol'more than one si'iise. ’J'o impres¬ 
sions of touch, arising from tlie iinmediatc contact 
of bodies, they are highly -sensible; hut their mo¬ 
tions evidently show that they are alleetcd by ob¬ 
jects at some distance. 'I hey are no doubt alive to 
all the tremulous motions vf tin' surioLuiiliiig air, 
and prohahly eoiimmmeate pi rceptioiis of some of 
its other ipialitics. Oomposed of a great nuiiiher 
of artieiilaiioii.s, they are exceedingly fh'sible in 
every- direction, and can readily emhraee the oiiiiinr 
of«(iiif' body that the bee wishes to examini, Iniw- 
i ver small its diameter, and of following all its muv. ■ 
inents. It is by meaii.s of tlu"-e instrurnents tliai hei ■ 
are nitibled to execute so many works in the iii- 
terioi of the hive, from wliieli the light iiuel lu total¬ 
ly exeluded. Aided by these, it Imdils its eonih.", 
poitr.T lioiu'y into it- magazines, feeds the J.irije, and 
ministers to all their vvant-s, which it discovers and 
judges of solely by tlii.s speeies of toiieh. 

■Jilt anteiiiKC appear also to be the prineiptd 
mean- eni[ihiyed for mutual ('oimnuiiiealion of nn- 
pressioii-. The ilitl'i rent modes of eontacf consti¬ 
tute a sort of language whieh appears to he susetp- 
tihle of a great variety of inutlilications, ami to ht 
eapahle of supplying at once eveiy speeie.s of inliir- 
m.iiion liir wliiili they h.ave oeeasion. It is in tlii.* 
way alone that they .satisfy tiu inselvis of llm pie- 
seiiee ot'their ((ilet-n, or eomnn niciite to others the 
al.irniing intelligence that she Ii;. ,lisap[!ear( d. 

'I'he seii-so residing in the ante nna' appears to he, Vwion 
on many oeitisioiis, siipiilementarv to that of vi-ion, 
whieh in hies, :is m. other msei Is, • le-ss ]n rfeet than 
in the largvr a.-i-'ials. Dining the night, therefore, 
they are eliielly guided m their movements hy the 
former of tlie.se -senses. This will sulliciently a,i- 
pear I'riim observing hy H]orii-li),')ii the inotle m 
wliieli the lu es guard the entrance ol'tlie hivi'agiiiiis, 
the intrusion of motlis wliie.h tlutter in the- n. igh- 
boiirhood. 'I'hey tier a.s vigilant sentinels, perform¬ 
ing continual roimds near this import.int post, ex¬ 
tending their antenna’ to the utmost, and moving 
them alternately to the right and to the left. Woe 
to the unfortunate moth that comes within their 
reach. Aware of its danger, and of the delective 
sight of iJie bec-s tlie moths adroitly avoid the 
slightest coritnct, and endeavour to imsinuate them- 
.s< Ives between the bce.s, so its to get iiiipcrceivcd in- 
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nific. to the hive, where they riot »pon the honey which 
tliey find. 

If bees require full doy-light for the exercise of 
vision, it'must, at the siiino time, be acknowledged, 
that, when tliey are so assisted, tiic}- i)peiir to emjoy 
lliis sense in great perfection. A bee will ru^ognise 
its habitation from great tlistance.s, and ditn'".g“ikl!i 
it ;il once from many others in a numerous apiary. 
It passes through the air in a straight lino towards its 
object with extreme rapidity. On (putting the hive, 
it flies towards tiie field wliicli is most in dower; 
and as soon as it has determined on its course, it 
takes iis direct a line as a ball issuing from a musket. 
When it bus collected Hufticient pro\isi()n, it rises in 
tlu* air to discover its hive, and then darts Ibrward 
with tlie velocity of an .arrow, and with unerring pre¬ 
cision in its aim. 

5Vrrsp!iotii Their perccptioins of Inait and cold, which are ge- 
<1 iiii!|)i- orally refeii-ed to the s, use of toucl’. appear to be 

fdiiic. extremely delicate'. In seveual experiments of Ilti- 
ber’s, the inllueuee ol" the rays of tlie sun excited 
iluan to a \igoroiis action of the wings. It is nell 
known, that great cold rednees them to a slate of 
torpor, and iut'eiior (h'grees of cold are evidently un¬ 
pleasant to them. They show by their eouduei that 
they are sensilile of alterations in the slate of the 
we.ather for some time before we can perceive them. 
.Sometimes, when working with great assiduity, tliey 
will suddenly desist from their labours; none will 
stir out of the line, while all the workiug-hecs linn 
are abroad Inirry borne m crowds, and press forward 
so as to obstruct tlie ei.traiiec of the hivi'. Often 
when they are thus warned of the approach of had 
Heather, we c.m disliiiguisli no ;dteratioii in the 
>laie of the atmosiiliere. Oatliering cloinks some- 
rimes produee this etii ct on them : but perbaps tliey 
possess some speeies of livgronietrie.d scii.sc, nneon- 
nceti'd with any iiiipress-ioo (,f vision. It is alleged 
tint no bee is ever eauglit in a Midden shower, un- 
h S-. iVinit sonii' enuse it has wandered very far tVom 
• he hiv't'. (.r been dis.il'led 1)\ some aeeideut I'lom 
reiuiuing lo it. 'I here is reason for thinking, how- 
evi r. that iiiueli exagger.tiioii li.is prevailed in the 
sl.ileinenls of autliois as to the extent ol’lliis kind ot 
foresight. Iluher supposes that it is the rapid dimi¬ 
nution ol' light that alarms them, for if the sky he 
uniformly overcast, they proci'cd on their excursions, 
and even the lir,-t drops of a soft shower do not, 
make them return with any great piveipiiatiou. 

r.istp. 'I'heir taste is perhaps the most imperfi et of their 

lenses. Tlies exi n hardly any disernnination in the 
eolleeiion ol' honey from diU'ereiit fiowers. They ari' 
nut repelled by the seen! or llavour ol' sneh as are 
exireim ly oll'ensive to oiir organs, and .scruple not lo 
derive supplies from such us are highly jmi.soiunis. 
Ill some districts in America, it is well known tint 
the honey acijuir.s in this way very deleterious pro¬ 
perties. 'fhe qualities of honey are, indeed, observed 
lo vary inueli, aieoidi'ig to the parlieiilar situation 
from which it is obtained, 'fhe most st.agnaut and 
putrid waters, as we have already noticed, .ire re¬ 
sorted to by bees with tlie same avidity as tlie jiurest. 
In their selection of flowers tlity are guided by tlio 
quantity of lioney they expect to meet with, and in 
■*11 r(/.j)<'ci by its quality. When the scythe has cut 


down all tlie flowers which beKire yielded diem ft Bee 
plenrJfui supply, they discontinue their excursions, 
pl.hough tlie weather be in all respects propitious. 

Their smell must, tliereforc, be sulliciently acute to 
enable them to discover the presence ot' honey at 
great distances. Direct experiment has, indeed, 

^woveii tlii.s to be the care. Mr llubor found that 
they proceeded imniediiitelj' towards boxes, which 
contained honey concc.aled from their view; and 
sneh, in fact, is the situation of the fluid of the ncc- 
taria in flowers. Some odonrs, e.speeiiilly the fmne.<t 
ol'tobacco, and indeed all kind.s of smoke, arc highly 
obnoxions to them ; this is the case, also, with the 
smell of oil of turpentine, alcohol, ;iminoniu, the 
nitric and muriatic acids, and several other volatile 
cheoiical agents, upon receiving the impressions of 
whieli, they immediately set about vditilating them- 
.selves in the manner above described. But nothing 
excites their dis|)Ieasur<> in a greater degree than the 
breath of the spectator; as soon as they feel which, 
they show sign.s of anger, and prepare to revenge it 
as iin insult. 'I'lie mloiir of the poison of their sting 
proiliiecs similiir efl'ei'ts, exciting them to immediate 
rage aiid hostility. 

Alflio'igli it is sulliciently clear tliat many insects Smell, 
possess the power of smell, yet tlie particular organ 
of this sense has never been accurately ascertained ; 
and tlie opinions of iiatnr.dists have been much tlivid- 
ed oil this subject. 'I'lic-se opiiiioii.s have been sup- 
jiorted more liy argumonts drawn from the analogy 
of wlial happens in other elas.scs of atiinuils, than 
l>y any direct experimeiils on insects tlienmclvcfi. 

\Ve know that, in all animals respiring by means of 
lungs, the orgiii's of smell are pluet'd at. tint entrance 
ot' the jiasstiges (if the air; and it has ollen been con- 
eliuied, that, in like maiiia r. the stigmata, or titc ori¬ 
fices of the air tubes, were the .st at o(' this sense in 
ins(>eis. By otheis, the auteniiie have been jissigned 
as the organs, through which these impressions were 
eoiiveyeil to the seiisorinm. 'I'he eKp(‘riincnls of 
Huber hu\(' proved that neither of these opinions is 
eorreet; and have salisfaetorily shown, that in the 
l)i.e this sense n sides in the iiioulh itself, or in its 
immediate vicinity. Here, indeed, would he its jiro- 
[ler station, if this facility he intendml, a.s wc may 
reasoiiahly snpjio.se it to he, tii iqqnize the individual 
of the (pialitK's of the food, prior to its being eaten. 

Will'll the mouth of the hec was plugged up with 
paste, which was allowed to dry hel'orc the insect 
Was set at liberty, it remained quite insensilde to the 
same odours, at which it had before manifested the 
St l ongest I epiignance. 

It IS generally supposed (hat bees possess tlie sense Heaiini;. 
of liearmg. 'I'lic common practice of •naking a 
loud noise by drums and kettles in order to attract 
a swarm is founded on tliks .sujtposiiion. But the 
evidence is by no niean't coneliisive ; for we f'lnl th.it 
they are nowise distnrlied by a loud clap of tlmiuler, 
or by the report of a gun, or any oilier noi.scs that 
may hujinen to ariso around them. If is, however, 
certain, that tlicy arc eajiahle of emitting a variety of 
sounds, wliieh ajipear ex[(rcs,.,ive of anger, fear, .satis¬ 
faction, and other passions. muI it would seem that 
they were even eapalile of cuinimmieating ccrluiii 
f'lnotiiin- to one anetlic.r in tle.s niauner. Huber 
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Bee. obu i vcd, that the qupctis, lUiring their captivity, scut 
a peculiar soinxl, nliicli lie supposes to be ii 
note of hinu'iitiition. A certain cry, or huiuniifi,.; 
noise tVoui tiie cjueeii, will strike with sudden consti'r- 
nation till the bees in the hive; ami the) remain for 
a considerable tone motionless and stiieiOfd. Hunter 
ha.s noticed a immlier of modiilaiions ot sound emit¬ 
ted hy hees under did'ei'enl eireumsi.mees. anil li.is 
instituted an inipiiiy eoneerniiig tlie means emjiloyed 
bv them in prodiu me lliesi'sounds, I’or an aecount 
oi'whieh we shall iillrllie reailer to his paper in 
the l’lii!osnj)!/h ii! !’’in'-. 

liislTtirti of If the fum tioii (if si'iisatinii ill insects he involved 

tJvvs. in doubt and ohse.irity, the kiumledge of those 
more interior t'.ieiilties wiiieli are the springs nf 
voluitlai'v actimi is hid in still deepi'r mysti'ry. Ihd- 
Ibn reliises to allow bees any portion of iiitciligeiiee, 
and eonlends (hat the actions we behold, however 
admirably (hey are direeted to certain ends, are in 
(act meuly the results of their peculiar luechuuisin. 
Other phiioso[)hers, such as Ileaunmr, have o„ne 
into the ojiposile extreme, and iiaie considered 
them as endued with extraordin.ny wisdnni and 
i'orcsi,ght,—as animatid by a disinterested patriotism, 

_and as uniting a variety ol iimral and inlelleetiial 

(jiialitics ni’a higher nuKr. The truth, no donlit, 
lies between these oversir.n’mii opinions; Init it i< 
1 ‘Xlremely dillicmt to decide in what degree lliise 
respective principles operate m the prnduelion ol 
tlie el'eets we witness. \\ e have been loo long m 
the liabit ofsIieJtering our ignorance ol'lbe causes of 
this class of pheiionieiia, by rcii-irini' tbcm indis¬ 
criminately to what is calleil iit.'./imi,, to snhinit to a 
ca'itious and patient inveslig.itinn of the hidden 
tpriiigs of action. The term siiould jmeper- 

ly he regarded, not ,e denoting a particular and dc- 
lliiite (irniciiilc 'if .icmm, wlm-e operall('n Wi-i.m 
anticipate in any new nr imtriid ,(iinhmalioi\ of i ii- 
cuiiistances, hut ii' i spre- Ive ol' oi,i-iii:ihilily to icier 
the phenomena we eonteiiiplatc lo anv [iieviously 
l.iiown principle. Tims tin acuons wliich an ani- 
in.il performs in obedunice to tlie i a;l~ ol appetite, 
ai'i' not properly saiil to lie instinctive ; nor can tin; 
t(nil be ap\)lied to tu’tioiis, wliicii are the coiise- 
rpU'iici' of'U iptired knowledge, tind ol'wliicli tlie ob¬ 
ject is with eiTtaioty loifsi (11 h\ 'he agent, lint 
wlicii an animal acts ap|)areiirly .I'nhr a blind im¬ 
pulse, and produces effects ilsclul to its, || or to the 
fpecit's, winch elfects it could not li.ivi'jiroviously 
conleiiipinted as icsidtiog from those iutions, it u 
then customaiy lo say, that it is imiler the guidance 
of in:-tinct, tlnit is. nfsonie noknowc. priiu ijile of ac¬ 
tion. It will he pro[ier, tin rv fore, to kei-p lies dis- 
tinelioii ill vii'w, in judging of the voUinlarv actions 
of tlie lower 'iiii<nals. 

Ill no depad'.i at of natural history is it more iie- 
ecssarv to ho iiw.ire ol'the projier imjiort ol the term 
instinct, tlniii in slndying the pin ilomeiia presented 
liV the bee ; for 'low here is it more dillieiill to dis- 
erimiiiato between the regiilai: opcTaliou of iiiiplant- 
td motives, and the result oi' aeipiiied knowledge 
and habits. The most striking teal are of their liis- 
torv. and the one which apparently lays the fbuiid.i- 
tion for tliose extraordin.irv (jualities, which raiM 
them above tlie level of other insects, is Uio disposi¬ 


tion to social union. It may in general, indeed, be Bee. 
renuirked, that animals which associate together so 
as to form large comiiiuiiities, display a higher de¬ 
gree of sagacity than tliose who lead a solitary life. 

T'his is especially observable aiiion.g insects. Tlie ‘ 

h))idereiid /'Vnv»/c( 7 /iYi«/<maye.xliibitpartieiilartaleiits, 
or pi(.^..tise particular stratagems in the pursuit and - 
tapliire of their prey ; but their Iiistorv i.s liirited to 
a single generation, and eiiibhiees none of those in¬ 
teresting relations, which obtain between individuals 
eoniposing the gregarious tribes, such as the ant, the 
wasp, and the lice. Aiinuig these vve trace a coni- 
niuniry ol’ wants and desires, ami a mutual iiitelli- 
gu'iice and sympathy, which lead to the constant in- 
Icieliaiige ol goml olliees, and winch, by introducing 
■I .yslemalic division of labour, amidst a unity of de¬ 
sign, h-.nls to the execution ot' public woiksoua 
scale of asloiiishiiig magnitude. Tim attachment 
of lic( s to their hive, which they defend with a cou- 
I'.ige and self devotion truly admirable ; (heir jea¬ 
lousy' ot intrudiIS: their re.idy co-operaiiou in all 
the labetirs rcipiired tor the welf.ire of the eomimi- 
nily ; (heir lender cave of their young ; the utfection 
and homage vvhiili they h, stow on tlleir ipieeii, and 
which they nianil'est on all m-easioiis in the most un- 
eipiivocal maimer,— imply i(iialitici. such as v.e loidd 
li.iriily pn'sii.iiK' oiir-ilvcs l oiild animate a loi rc 
iiisiit, eii whieh wi ale iii the liabit ofpromllv look- 
injifiiwii .IS pl.jfcd in one of the lovusi oidiis of 
l ie 111 (1 III logs. 

\fi' shall iinitint ouisclvc-, at present, "uii tliisc 
general observations, as the instances wim li serve 
to illustrate their moral ami intillictu.il character 
belong piojierly lo llie history of tlie ilitkrent pio- 
I'c'ses they lollow in the consiruehon of tin ir combs, 
tin. liaii'liing ami I'l-aring ol'llicir pioginy and the 
imnlf of I'onrlncting iluir iiiigrati.nis. 'I'o these 
suhjicts, therel'orc, we rhall mm proceed; and In 
order to presi nt tin, ino't coiim cted and <-oiiipli to 
account ol ilieir economy, we shall l)e;;iii tin* history 
fiom the peiiuil when u new swarm Ini'jii.-t oceupiid 
a hive, tmd when all the arr.iiigeimnls for their Im- 
hit.It loll, ami tlie eoiislruetioii of tJie nils ni winch 
till Ir iggs and prijvisiinis aie lo he ilejiositeil, arc yet. 
to lie cl!, I ted. 

'I'he fir.-t cure of the lahoi; Ing-Ims, mi iheii set-l’l(■p;.l,'.■ 
ticim III ill till ir new abode, is t.i cl, an i! mil ilni-••ir 
roughly. While mic set of h.es is thus ein|il.)yed, 
iuiothii is (l.istiibuleil about the I'oiintrv, iii orihr to 
proeiire tile propir iiia'eri.ils mr bi,Hkiii„ up the 
small holes ,c d chinks ol' tlic hive, ami for laying a 
firm loon.liitioii f.ir the eilitice, winch i- ti; he coii- 
sltiiiteil within it. The suli.st.im e which Is p itn i- 
pally i'ni]ilny, d in this preliinin.iry .stage is Nkiinre.-iin] 

a sjiecies of gliitimms resin of an .igri-ahle aromatic •higin of 
odour, and n ddish brown eolour, in pioees.s of time - 

becoming darker, and aei|iming a tinner eonsislence. 
.According to tlie aii.ilysis of Vampielin [.M/ui. .S'm. 

A^rkuh. DcjmrUm. .S'lvncl. it. is composed chiefly 
ol resin, with a small proportion of w.ix, ami of ucid, 
ami armnatie principles. It is sohihJc in alcohol, 
ether, ami oils, both fixed and volatile; and tingi« 
the .solvent of a beautiful red colour. Cadet litw 
sinet-a.seertained iu it the pre.sinci; of benzoic and 
gallic acids, llcuuiiiur hud uot been able to dis- 
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cover irom what plants the bees collect this sub¬ 
stance. Uieni asserts, lliat it is chiefly from pines 
and Ollier trees of.tlic fir kind. The rcueiu obser¬ 
vations of Huber have assI.«ted iM tin* solution of 
this rjUestion. On placing branches of die wild i>op- 
Jar tree before the hive, he found that tlie bees 
eagerly seized upon the varnish which exudes from 
the biid^; and examining the cheniie.d properties of 
this varnish, he identified it vvitli the propolis, with 
which the inside of the hive is lined. 

Mmlonfiti The propolis adiieres .so strongly to the legs and 
Apiiliea- pL'i-i of the bee which lias collected it, that it cannot 
be detached without the a^sistaiux* ol‘ its fellow la¬ 
bourers. Tor this purpose tlie bee that is loaded 
presents its legs to the workers in the hive, w'liicli 
carry oil'with their jaws this adhesive subsi.anee, and 
immediately apply it, while u-l dueiile. all round 
tlie interior of the liive, and p.irlicidarl^ over all the 
jirojecting parts ; hence its name, of (!reek deriva¬ 
tion, .sigml\ing brjinc Hn-i 'lif. In like maiiiii'i-all 
the foreign bodies th.it are iiitrodiu'ed into the coin- 
iiuni habitation, and are loo heavy to he reinov d, 
are covered uv.r with tin., ivsinous substance. It a 
•Mnail. lor iiistanee, -lioidd lM[)peii to inlroduee itself 
Into the hive, after ilispaleliiug it with tlnni .slings^ 
they encrust it over with propolis. .’'Ir Knight has 
ohsuved tli.it, besides propolis, lire's will oee.ision,il¬ 
ly curry home, and employ .'i.s cement, other siih- 
st.iiicis, li.iviiig tlie same glutinous propeilivs. * lie 
tfeipieirtlv covered the dv'eoriic.iled parts ot trees, 
tni whieli he w,is iinikilig expernnents, with a ei iiieiil 
Coiiiposed of bcf'-w.ix and tiirpeiiline ; and in tile 
autumn, has observed a great iiiiiiiher of bees occii- 
oied ill c.iriviug nil lids snlr l.incc. 'I’In.y detached 
)t I'loai llic lieev. illi tli. ir for. i ji-, .lad llic little jior- 
1,1111 lha- o.it.iiin d lias then (i.nisl, ired l)v the tir.sf 
to liie 'I cmid n-e, I13 vvlin li it vv.is deposited 011 the 
tlji';h of l‘ie tidid, pr<-ci-ely in tl'e s;iiiie maiiin 1 .is 
till pollen of Ihi.-Lis i, ( olit ell d and liiio'l'i rred. 
\\ hil-t dll' bi'i-s were einplove.! in tlie collection of 
this sid, t.iace, Mr Ke.glit li.id ni.iny oppovuiidlii's 
of oh'crviiig ihc pr.ici ml .•Hid p.ttieiit disposition of, 
tin in as individo.il', which Mr [limt.a- liavl also, in 
fillin' inc.isiirc, notieeii. M lii'ii one bee had colleet- 
<J its lo.id, and was just jirep.irevl to l.ike fligtlt, 
iiiiolher I'flen (.line iiclinid ii, and despnlitl it ol all 
it hid (ollecteil. .'V 'ceond, and evi n ,1 tliird lo.ul 
•I ’ls cidl.clid, and lost III the'.line manner ; and still 
tin- I'.ilnait in-rcl pursiud it.s iauour, without l)e- 
ti.ivmg any .sMupfoais ol' nup.ilieiiec or resentnieiil. 
Wlieii. liowiver, the hive is jip|)roaclled, the hue .11.- 
p. .irs to be the most iiril.ible ol’all amm.d.s, and is 
aidm.ited with the,most vindictive spirit .ig.diist a 
jaihlie eiiiiiiy. without displaying any peculiar hosti¬ 
lity in the revenge of a private injuiy. 

'I’lie nc,\t object of their labours is to prepare the 
combs, wliieli arc to he llie reeejtt.icles for the egg', 
with vv'hicli the (|iiet'n is pregnant, and which are now 
ahoni to be laid. Tiie material employed fortfliis 
pui|)ose i.s not propolis, but wax , tile production ot 
which, liy .secretion from a particular .set of bees, 
who fcid l.irgely ujiou honey, was formerly expl.iined. 
The hiH's are, for this purpose, actively eiiijiloyed in 
colleetiiig honey, and in imparling it to their coni- 
paiiioii.s in the hive, who, when they have tilled their 
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crops with it, hang together in a thick duster from 
the top of the hive, and thus remain in a st.ite of in- ' 
activity for a consideiahle period. During lids time, 
the .secretion of wax is jiroceeding, and may he seen 
collected in iamiiue under the abdominal scales, 
whence it is removed by the hind-legs of the bee, 

:iii(l transferred tu the fore-legs, nnvl from thence 
taken up by the jaws. In this operation, they arc 
ollen a.ssi.s|cd by their companions, who oven direct¬ 
ly seize upon the wax from under the abdomen of 
those who are before them. When a sullicicnt quan¬ 
tity of nhateriais has thus been collected together, 
the procc.ss of building is commcnceil. lluf, in order 
to uiiderstiunl tlie sub-sequent Operations, it is neccs- 
sary to have a correct idea of the litrni of the cells 
which compose tlie combs. Wo shall, therefore, pro¬ 
ceed to give .some iiecouut of their structure when 
they have attained their perfect state. 

Tlie combs of a hee-lnve aie I'orincd into p.arallel Formoftht 
and vertical strata, each of which is about an inch 
ill thickness, tin; distances botvvceii the surfaces of 
each being about half an inch, an interval which 
serves for the passaire of the bees ovvir both siirf.ices. 

Thi-y generally extend tiie wlnde breadth of the hive, 
and oftiii descend the whole length, from the top to 
the hiitiiim. 'J'hey consist altugeilier of thin jnirti- 
lions, whii'h inclose hexagonal cells aliouf half an 
inch in depth, and a i,nailer ot' an inch in diameter, 
opening on both snrf.iees of the cmiib, a.id closett bv 
a iMi'lition eoininoii to tliose on both sides, and vvliicli 
oeenjiies llic middle distance hclween the two ,sur- 
faees. i'liis parlilimi is not, lion ever, .1 pl.iiie, but is 
composed of a colicclion of rhombs. 'I'hn c, and 
.sometimes four ot' ibese ihonihs, inclined to enc all¬ 
ot her .It .1 eeriaiii iingle, form tlie bottoms of each 
ec'l, vv Inch llnis lias the shape of u tl.itteiied pyramid, 
of wincli the lii'cis is towards the muuth of the cell. 

The geonielrie form of eai 1) individual eill is, there¬ 
fore, a liexagotiai piism, terminiiled by a (riliedral 
pyramiil; tlie three sides of which jiyraiiiid arc 
rhombs, vvliich meet at the iipe.x by their oliluse 
angles, and, forming ohliqiie angle.' with the sides of 
the piisin, truneale a portion ot lln.^e, iiiul convert 
tlieiii I’loin leci.ingli’.s, whieli they would be in a re¬ 
gular prism, into trape/iiinis, Ol' the two angles of 
till Sc ii.ipcziimis. adjnining to the luse of tin pyru- 
mid, oce mu.st In.- aiule ,tnd the other obliise; the 
aciiii; angde of one tiajie/.iuin being next, to tile .‘JeiitO 
iiiigle 111 ’ the iiiljiiiniiig Irape/.ium, and tlie obtuse 
angle lieiog in like maimer ne.xt to another obtuse 
angle ol tin preewioig trapezium; .so that, in going 
round the lias.', we unit vvitli pairs of acute and of 
obtuse angles .ilternalelv siiceeeiling each other. 

Tin; two .nl|iiining .leiite angles of the liapc/ia are 
avljoniing to uvo ol’tlie liniiiiuil rliomhs, which lure 
present their .iiute angles: #0 that id tlie.'e points a 
solid angle of four planes i.s formed, all the angles 
being acute. F..ieh pair ol’olduse angle.s of ihe tra¬ 
pezia, on the Ollier liaiul, are .idjjcent to the olitusc 
angle of one of tlie 1 lioml).-only ; thus « oniposiiig a 
solid angle of three planes, ol’ whieli the angles 
arc all obtuse, and these two kinds of solid angles 
succeed one another alternately all roiiinl the base 
of the pvramid ; there In-ing tliree ttf each kind, and 
si.\ ill all. The.axis of each cell coincides, not-witli 
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the axis of the cell on the opposite surface, but «ith 
' one of its angU-s. so lli.it each of the thrci' obtuse 
HDi'liis, at the base of the teniitual pyramid, corre¬ 
sponds to the eeiitr.il parts ol’ tlirei- ol' llie celts on 
the opposite side; and each of the sides oFtlu* ptni- 
riiid, which i-loses u cell on one side, contiibiiti s, in 
part, to the clo-ing of three ol’ the cells on the <'p- 
.posile side. We niaj ea>'ily siiiisty onrsilves that 
tills is the case, by piercing the cciitres of each of 
the tlirec planes vihicli close the bottom of a cell, 
witli'a small pin, uln n, on Inining the comb, the 
three pins will be t’oimd to lia\e passed into three 
diil'crent cells on the opposite side. 
t»"iimrtiic A strnelure of this kind is obviously tite one of all 
l*n»|''’itir.s others calculated to afford the gieatcst spai e for 
" * ‘'***‘i'aeli eel.', with the same expeuce of muterial.s. If is 

c.i.sy to perceive, in the Ijisl place, that, in a plane 
Stirliice, when a number oi' sm.ill spaces arc in he 
divided by partitions, tin- liesagonal I’orin is the one 
which comprehends the largi st spnee compatible 
with the esteiil of the lines wliieli inelo.se them, 
Ji'or the e()mlati-nd triangle, the sijuaii', lUid the re- 
gniur hexagon, are the onh regular forms that ad¬ 
mit of being joined togilher in the same plane 
without leaving iiiter.sliees; and the proportion of 
the area to the periiilieiy in eveiy poUgon, in- 
crea.ses as the figure consists of a guater iiuinbcr of 
sides, and is therefore gn-.iter in the lu-xagen than 
in any of the other two I'he ti inh of this pioposj- 
fioil was pereeiu-d liv 1‘appns. and laen its applii .t- 
tiiiii to the snbjiel ot' the hoiiei emnb uiis iiiaih- hy 
that uiieient gi ometi ici.m. Ihil the d-ti rniiimtion 
of the form and inelmalion th.tf shoidd In- given to 
the pariiiii.ns which close the holtnins- ol' tlie eells, 
Hud wliiili m.iv ofeoiiise bi-huig eipi.illv’ to tho'C on 
liofli Miles of the eomh, is a problem miieli inon; 
Complicated and dillleiilt of snlulioii. It lia-i exer- 
oi.sed the .-kill ol’ .scvcr.il modern matlicinatieiaiis tif 
great I'liiiiience; anil li:i.s giiii-r.illy been reselved 
by llu: assistance of the inliiiites.nial e.ili-iiliis, nr the 
iiiiilmds of maxima and inmiina. A inislalie lias 
.soon liines bei-n eommitteil in supposing that the ea- 
paeily of the cells would be aU'eeted by varying the 
inelinatioii of the paititioiis, where.is, if alistraetioii 
be made of the thickne.ss of these partition.s, all ihu 
.sjnice which is gained on the one .-idc must be ob¬ 
tained at the expeiice of the apace nn tlie other, and 
the sum total will tluM-efore remain the s.mie. 'I’liis 
error has been pointed out by Li; .''age of (ieUiva. 
and also by utlu-rs. 'I’he whole <)iies|ion, there¬ 
fore, re.soKes it.self into that of the form prodin iiig 
the greatest saving of maleiials. Ktt-iiig, iho pupil 
of the celebrated iSeniuuilli, cidcul.ited that the 
«ng]e.s of the rliombs, wliieli should answer ilm con¬ 
dition, must be and 70" .Sf. Craimr, 

professor of niathematics in the University of (iene- 
va, has given a veiy elsgaiit denionslretion of this 
prolilem, from wliieli it resull.s that the ohlnse angle 
of the rhomb must be sucli, that its Indf lias for its 
lungent the sipiare root of 2. 'I'liis i.s the ease with 
the angle H-t'' 41 ' 8"; the two angles «>f the rhomb 
ai\ therefore lOp" 28 ' IC", and 70“ .'tl' 11", It fol¬ 
lows, also, that the two diagon.ils of tin’s ilioinh ate 
to one iinuther in the same proportion as the side ami 
diiigoiiid of a square, tJiat in, us I to l.4142le“i(J'2.)7, 


&-C. It is also another consequence from the same 
data, that tlic angles of ilu' trapezia forming the sides 
of the hexagonal prism adjacent to the rhunilis, are 
prtci.sely equal to those of the rhombs tbemseives, 
and that the solid .angle i'ornicd at the apex of the 
pyramid, and which is conjpo.<ed of those equal ob¬ 
tuse angles, is precisely equal to each of the tiirce 
urigles at the base, which are also formed iof tline 
obtuse angles. It is also true that the.se are the 
only angles wliieli will give tbi.s perfect equality. 
IV'Iaraldi hud already made the s.iine reraaik; and 
as.Miining this (irinciple of the (quality of the angles 
us the biisi' of this reasoning, had caicniuled tlnm 
on this In pothests, making them 28 'and 70 ’’ 
.'12', which is nearly aeciirate 'lo the same au* 
tlior we are iiidehted for the compari.son of the rc« 
.suits of theory with fact, hy the admeasnreinent 
of the actual angles of the lioneycomb; tlie^e be 
states to be about 110'' and 71)’, wliieli is as near 
an iigreeuient with theory a-s could well be expected, 
liuseovicii, who has also given a solution of the 




sami.- prohli-in, eoneeives tliat the equality of incii- 
imtioii of the pl.iiie-i gives gieater facility to the con¬ 
struction of tile comb, and might, therefore, be a 
motive of preference, iiide|)eiidently of the greater 
economy ol' wax. .Maelaiinii has exercised his abi- 
lilie.s in resolving this prolilem, and has denioiisliat- 
eil, hy simple geometry, that the most advantageous 
li’n'ifi is that wliieli risuits from the sup|iosed equali¬ 
ty of the three jil.u e .mgh-s liinniiig the .'olid angles 
at tiu- ba.sc. lie estimates the saving of wax by 
part it ions .so con.stiiicted, above ivbal wnulil be re- 
qeii'.'il for a llat partition, at one-fuiirtli of the wax, 
whicli vvoiild be wnnttd to eomph te the tiuneuted 
sides ol’the 11 IK, so as to fonii ilieiii iiiiii reetanglis. 
L’llililleli', ill till* i\Ir,jniii.< Ilf the Jhrlm Antihnn/, 
bas given a deiiionstr.ition vvliieli is reiii.iikable for ita 
sinipiieity, and for its involving none but eiemenlary 
lirojjosiiion.s ; be v.dne.s the eeoiioniy of wax at 
of the wiiole wax i-inploved. Le •'^age, as jip|u;.-irs 
from tile life of lb.it philosoplu-r by I’rofissor IVe- 
vosl, bas sliiiwti that this eeli'l)iateJ|)roblem reduces 
it.s It' to the liniliiig the angit- at wliieli two planes 
with a given iiulm.ilnm (sn< li as 120") can be eiit 
by a (bird pi.me, so us to make :ill tlie angles result¬ 
ing t'roiiiilie section equal 1' one anoilier. 

lint a more es.seiitial advii.e ,ge than i ven the eco¬ 
nomy of wax i-e.sults I'roin (his .stiueture, iiannly, tliat 
the vvlioh falirie lias iiiueli gre.iter strength th.ii, if it 
were eonip.isei! of planes.at ».glit angles te on.,* an¬ 
other; ami i.lieu we consider the weight itiey have 
to siippoit wheu.stoieil vvitli honey, pollen, and the 
young brood, besides that of the bees tin mseb es, it 
is evident ih.il strengtli i.s a material rcqui.site 0 the 
work. 

It has often been a subject of wonder how such 
diiuiiuiliv'e insects cu'ild have adopted and tidliered 
to so regular a jilan of arcliitecfuro, and what prin- 
ri|%s can actintesii great a multitude to yo-ojierate 
by the most eli’ceiu.il and systematic nnulc in its 
completion. Huil'uii has eiule.ivoared to explain the RntTon'o 
hexiigo'idl lln-ui by tin: uniform pressure of a great of 

number of bi es, all working ;U the same time, i xert- {|,7n unJJJ" 
ed eqUaII> in all direction.s in a limited space; and il-Cumb*. 
iastratcti Jiis theory by stqiposing a mimluT of similar 
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*»ce. cylinders compressed toother, dnd taklft^ the form of 
hexagonal jJrisms by the uniform pxjMDsion of eudi. 
The analogy of the fornia produced by the law of 
cry&tallixatinn,—of the ligures assumed by various 
parts in the animal and vegetable wor’such ius the 
skin of the bat, the inner coat of the second stomach 
of ruminant quadrupeils,—is also adduced by this cap¬ 
tivating, Jbut superficial writer, in support ot his ar- 
gimicnt. However plausible tiiis theory may at first 
sight appear, it will not stand the test of a more se¬ 
rious examination. The explanation he has aiteni}>i- 
cd applies no farther than to the inclination of the 
sides of the ceils; but he did not take into account, 
perhai>s from not having studied the subject niathc- 
niaticaliy, the inclinations and forms of the planes 
which close each cell, and so curiously conspire on 
both Slides to seVve a similar office, ivltilc they at the 
same tune accurately fulfil a ri fined geometrical con¬ 
dition. Hilt it is siiilieieiit conf'iitation of the whole 
theory to stnuv, that it is directly at variance with 
the actual process employed by the bisects in the 
construction of their combs. 

of It might be supposed that bees’ h.ad been provided 
(.'mi- by nature willi iiistninieuts fur building of' a form 
auieii'ju. soiiu.'uiial aa.dugeus to the angles of the cells; but iu 
no part, eit!ii:r of tlic teeth, imteniia-, or fret, can 
any such eo. respoiidciu’t; be trai’ed. Their shape iu 
no respeet ansners to lliat of ilie ifioinbs, wliieli are 
construetetl by their nie.ius, anv more tliau the chisel 
I of the sealptor resembles the statue nliicli it has 

car\e(l. The sli.ijie of'tlie he.iil is, indeed, triaiigll- 
l.ir, hill Its three angles are aciile, and dlll'ermt from 
that of tile planes of I lie eill.s. The form of tlie 
plates of wax. .o fliey are moulded in the poiiehi's 
into which this siib-taiue is seeieti’il, is an irregular 
pentagon, in no respeet ;ili'oi(l/ng a model liir any of 
the parts vvliii h eomjiosi the i'nnif\eom!). Iliinler, 
observing tliai the ihiekiuss of the partilion uas 
nearly cipiul to tliat of the scale of \v.i\, thought tliat 
the bees apply tlicc -cale.s iumicdiaii’ly to the form.i- 
tion of the |)ai'lil'on, by melely Cv mentiiig them to- 
gclher. Ke.tiiimir, iiotu itlistaiidiiig the use of glass 
hivis, had not been .ihle to diseovti the niysterj of 
their process of arciiileclure; hut iiifened, t'roni what 
he Miw, that the wax was rejectid from the stomach 
in the I'orin of a wlnlc frothy liquor. No iiatiiralist, 
indeed, prior to Huber, had been able to follow these 
insects in their l.ihours, on account of their crowding 
together in a thick mass while ihvy are building, 
but the expedients resorted to by that ingenious jilii- 
losoplier have unfolded the whole proce.ss, wJiii’h he 
has givi II w ith great detail in the si eund volume of 
^ liis Ohxfrvdlion.s utr /r\ Jl/ttlirf. Huber witnessed 

the whole of their actions, and saw that each be’c 
drew out, with its bind I'cel, one of tbe plates of’ wa.x 
from under tlic scales w here it was lodged, ami, carr\ - 
ing it to tlic moutb in a vertical position, tuincd il 
round, so that every part oi' its edge was maele to 
p.iss in succession under flic cutting ctlgc of tbe jaws; 
it was thus soon tlivided into '’cry small fragments, 
while at the same time a frothy liquor was jioured 
upon it from the tongue, so as to form it into a per- 
_ fectly plastii" mass. This liipior gave the wax a 

whiU-ness and ojiacity wliicli it did not pos.sess origi¬ 
nally, and rendered il at the tame time tenacious ami 


duuUle. A qtwntity of wax thus prepared for jiUe is 
accumulated, and applied to fhrthcr the work in the 
manner wo are presently to describe. 

Hut, in considering the process by wiiich the comb 
j.s fo.mcd, a circimistance should be pointed our, 
which seems not to have bei-m particularly noticed by 
any autlior except Huber; and yet it is one of essen¬ 
tia! importance in studying their process of architec¬ 
ture,—it is, that the first row of cells, on either side, 
are of’ a form very difterent from tlfat of the subse¬ 
quent rows. As they lake their origin from a plane 
.surface, two of the sides necessary to complete the 
lie.xagon are cut off by this plane, so that the gene¬ 
ral form of the orifice is pentagonal; and the bot¬ 
tom of the cells on one side are compo.scd of two 
equal rhomhs only, and, on the other side, of two 
trapc/oidul planes, w ith one rhomb. iSuch a modifi¬ 
cation of shape was necessary, in order to prepare 
the way for the regularly formed cells which were to 
follow. 

Tlic foundations of the combs are laid by tlic bees 
raising a solid block or plate of wax, of a seniicireu- 
lar form. 'Iu this they scoop out a siiiull vertieijl 
ciianricl, of the si/e of an ordinary cell. The .sides 
of this eliiinncl .ire then slrongtheacd by additions 
of wax. < )n the opimsite side, two other channels 
are formed, one on each side of tlic plane oppo.sitc 
to the former channel. The oxtrcniifirs of these 
chaniK'Is, wliich at pri.seiit a curved outline, are 
then tbshioiicd into straight walls, forming an angle 
al eacli vertex. Tbe Imttoiii of cacli cell being thus 
sketched out, tin- ih.sign is completed by raising walls 
round llie .sides. Dlilerent Ih'cs geiientlly work on 
the ojiposile sides at the tame time, and appear to 
bavesome perception of the tliiekiiess oi’tbc ]>arlitiuos, 
.nui ot'I be situation of tin- opposite walls, in which they 
are jierbaps guided hj slight proiiiiiiences, occasioned 
by tbe deprcs.sions wliicli corri'spond to them on the 
other side ; and they scrape oH' the wax in those 
places where its thicknes.s is greatest; tliat is, where 
the bees on the other side had uecuniiilated mate¬ 
rial.',. Ill this w.iy, then, in constructing the succes¬ 
sive rows, the axis of each cell will In; found to oc¬ 
cupy the most retiring parts of the partition, and 
will he oppo.sitc to the junction of three of the oji¬ 
posile eells. 

Soon alkr tlie bees h.ave completed the foiinda- 
lioiis, and eoiistnieled a few of the cells of the cen- 
tr.al comb, they begin two others, one on cacli side, 
at the jiroper distanee, and in this manner eontiniie 
to form others in .siiceession, in jiroportion o', the for¬ 
mer are advaiu’ed. Their object, at first, .seein.s to 
he, to exleiiil the siirlace of the work, so a.s to ad¬ 
mit of the greate.si I'O'^sihle mmiher of workers being 
employed at one and the suinc time. In tiii.s way, 
then, the work proceeds from all points al once, new 
cells being begun before the former arc comjiloted, 
so that tlie whole comb, while il is in jirogress of 
constriielioii, has u semi-lenticular shujie, broade r at 
the toji, and t.iperiiig below and towards the .-ides. 

It extends dowiiward.s, however, more rapiil/y than 
in any otlier ilireetion. and its surfaces do not be¬ 
come parallel to eacli other, till the list stage of ilu’ 
building jirocc-ss. When this is eoiiiiiieted, the wliole 
is I'urtber slrcngtheucd by an additional coating 
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^ of propolia, round the margin of all the cells; and 
III.; junctions of cv. ry plane, both of the sides 
and bottoiiih ol tin: rclU, art: aUo suUK'rcd to^ctlu^r 
by a lini.ig of the same sahstance. Tlie edges ol’ the 
combs are also se.'ured in their situations by being 
glued to the side ol the hive, :iii(l supported bv fri’sli 
ubutnienls ol propolis. Soimtimes aniixtiiieof rviix 
and propolis, iiiamijiielure.l by the bi.es thenisebcs, 
isempl(i\ed ,ts the eeineiiling oiaterial. I'he first 
Conlio” ot this I’lMiipoiMiil siih'-!;iMi‘i‘ is ileiiotoijialed 
( bt t'liii), aii.l tleserihi.l .in liaviiig a bitter 

t.'iste ; (he M'eood, or tlu' /'/ "'jic./.v ol' die samt; 
aiitlior, is stilted to iie of a thhiner (on.-istenee, (iiid 
more adhesiv.' ilian the foriiiei ; while the third siib- 
slimee or piojuiji.. is eom[.)eleK solid. 

The eells i.r. iitly ooiisinu led ar.' perfectly 
white, Itiil ill ,'i short time they are found ol a u lhov 
tint, uhieli becomes oraduiilly tleepir, and when 
Very iineienf give., li.ein a d.iik hrowiiei^t. It is 
therefore .’iisy to distinguish in u hire the .sueeessivi; 
periods of fonnatioii o(‘ ililferent portions of the 
conilis, hroni tin- resi-iirelies of llnlu-r, it jip|H'!lrs. 
tliat these variations oi' colour iire not owing to anv 
changes ill the was itsilC. but to additional eoatiiigs 
ol a |)eeuhiii' viirinsh, eoiiMstiiig of |>ro|)olis and a 
c.tloni ing inatu I. 'I'ln- latter a'llfers materiiilly from 
propolis, being wln)!l\ insoluble m .deohol. It loses 
its-colour by the iielionol' nitiie aenl, or the light 
ol the sun. Jl.s origin has not \el he.-o ilisem. r.'^.l; 
nor hits the mode m whieli ii is applied been eleaily 
made out; allhoilgh Jhdter presumes, from his oli- 
.servatioris, that they sjiread it by meaii.s of their 
jiiiiMilibles, whieh he ha. seen them nib againsi the 
•siiles of ilie e. lls, while they ae.piiu-d a va-llow co¬ 
lour liom the ('jierafioii. 

Such is the general onlliiu- of tin- arehiteelmtd 
labours ol tin- In-i-. \ nmober ol' inodiliealions iire 
Jioweier im t witli, ;nl,iptnig them to vari.'iis pur¬ 
poses ainl to new .•in-nmst.imes. The cells an-re- 
<|niied to be ol dill'eia-nt si/.-i- I'or tlie reception 
of difli-rent .sorts of eggs iind lilta;.;. 'J'be smallest, 
wbivh are iil.-o the most iiunierous, are a]>].ioprn)te.l 
totli.-iggs ol the w orkiiig-bees; a larg.-r sciri it- 
c. ivi.' iliose of tile males; .-md a snnill niiinber of 
1(1 V I age cells are lie.stined for Ibe edoeiiliun 
ol (be ^olnlg ipteeiis, and au- Iherefiin- eallod 
rojaliills. '1 lie first set ar. eeneialU .'ji Inns in 
depth, and in .liiinieler ; the .second are from 7 
lo 7 ,', ,11.Ill depth, and .‘J-Jdis in diaiiuler ; while 
tlu‘ rio, :il ei ll-- ;tri- above one im-ii dei p, one-lliird ni’ 
lUi iiieii wide. ,ini| tlnir walls iiboiil one-eiahdi of an 
iiieli in lliiekiiiss. (liber e. Ils. again, an- s. t apart 
as inaga/iiies of hoiu-y, or ol'pollen ; they ,irc inade 
twiee .IS deej) iis the eonimoii eells, and" iln-ii axes 
are ineliiied to the liori.-.on, so that their immibs iin- 
in the highest p.irl, and their li.piid eoiiteiits inav In- 
more easily retail-,-. 1 . When these on- filled, tln-y 
are closed up by the bi-os with a w.iil of wav, ;ind 
tijiened only when neeessity re(|nires. 

T he n-gidarily of tlu- eell.s is often distnrhi-d in 
eonse(}iieiiei- of the admixture of rows of l.irgi-r 
cells with those of Hiialler dimensions ; but tlu [iy. 
jamidal partitioiiK are adapted by mecc'sive ai.ida- 
tums to these eliangcs; so that in many lof.s of 
what may be called cells of traji.sition, the boiiom 


presents four plfincs instead of tbretf, two being tra- Bee.' 
peziunis, and the other two irregular hexagon,*. 

These irregularities are met with chiefly in the 
comb.s mo,St distant from (he central one. When an 
abuiidnnt supply of honey intbiees tlietn to ]..y up a 
large (piantity in .store-, they build up for this pur¬ 
pose the Walls of eonniion cells so as to give them a 
greater depth. The reyal cells are ofUn lai'-ed 
li'oin the riiin.s of a number of other cells. \Tliieh are 
destroyi?d to make room for tiu-m ; they are- usually 
hililf on the <-(lgi; oi some of the .sliorti-r combs, .aml 
often in tlie-very e( litre of the liive. Someliiues tbero 
arc but tlirei-or four oftbeiii; atotiui tiim-si]i-\en, 
or even foiiriet'ii, have been i-o.inled i.i llic ,->.uiie 
hive, 'lln-yare formed of a nuxtnrc of projudis and 
wa.\; tlieir I'onu is oldong, r.-M/i-liliii-j tii.i! of a 
juar; their position is .ilwai s v. iti.-.d, -o!!.ii whi-ii 
they ari-e-Irom amidst otiur e.-fis, tli.-e .-.i, p-licd 
i>g.ii'ii-,t the inoiiths ol tliosi; i-ell.s, anil ps-igct be- 
yi'iid tlu- i-ommon snrf.ice- oC Ibe eoinb.- 'Ha\ ai. 
perfielly .smooth on tlu- inn. i sni-f.iei-. while tluir 
onte-i- side is eovi-r.-.l with a kind of h< \ i.-im.i) fu t- 
work, as if iln-y w.-n- iiite-iuK'd lor the- fmiiulalion of 
regular celks. 

As soon as a suliicii-nt mmilicr ef c.-lls h iVi- b.-cn |>, |, .i'.. 
tolisliuetcd, tlu- .pu-i-n In-gills to d(-|M|sit In, ..i t,„; I---; 

In tlliise-ib.it !i;m- b(-i'ii miju-e-gnalcil tlu piKidnig 
\ ar. 111.-inidsici' lu gin to s,,,.j| ,.i|,b J,, tin; sp.|ij. _ 
i.-,ilM( by ilu- iiumili «>,' M.ii-vii liuv ar.- i.,iiU to 
imtne lortli. 'flu- ipui-n-b!i- i., lluicl'cii- ib.- i-.n-- 
lie-st l)i-i-((U-r of .my itise cL wi- ai.- -t.-ji mol w;!!i. 

Hut tin- eoniig (juecii' au- (-.ipaliii ci' i.iv..,; egg- 
tbiily-six liours at'ii i inipr. giiiii'om. It app--.i . io 
be now w.-)l asccrtaiiK .1 Ir. the .-xpi i.n-e-n!, m' |(.| 
her, that sin- is aw.iie of tin c.anie '-f tl.,. o;-,- l.i 
is Jay mg, and dcjiosits .-ac h in tin- I aid of .. ii a.'.ipi 
ed to rcceiM- it. ,Slu- iii-ty be sc'o ev.in imiig all. i. 
tive-h llu- capiicity ol Ilu- cell bol'oro l.r. log ini- eg-.',. 

.Sill- pass.(-s llins I'rom one cell In .-.iiollie!', allowin'; 
lu-rse-ll haidlyany inlenal of n-posi-. She i-ommoiilv 
lays tw.i litimlre-d eggs in a day ; lint il' l!.'- wi.iiluV 
be warm, and vegelation bivnii.inl, slu; will l-*\ 
lOMcli gi-. aii-r mimbe-r. ’I'ln- . ohl of ;inimnn ..ns- 
pends tliis process. Tlu- eggs firsl pindiu-.d ari- 
llio-'i- ol lahom*. rs, ,-iiid t.n-ir de-position e-ontiinu s J'or 
ten or twelve days, dnii-i • which iiite-rial. the woi-k- 
ing-bc.'s .ue iigyily. einji’niiil in e-on-linctiiig the 
l.irg<-r (t'is. The (|ueoi m-it ni ijiiin-s a i-<iii^id< ra- 
ble ineie-ise of s/e-, so ;,s to walk wiili diilicnlty. 

She t!u-ii I.-iys male cegs m the lirge- ee-lJ.'-, 'liirnig a 
period e I Irom sixfee o to twi lit y-four (':l\ s. Tlu-y- 
are ii"s 'mnuious than the- foruier igg.-, in tlie jiiei- 
jiortiem of one to llilrti, 

'I'hese indnxinous iiise-cts iio'* .set about«.ni'-tnu l. 
ing royal cells; anil tin- queeii-Iicc, Imxii.g linislu-d 
Iier deposition nf male egg.s, begins ag.aiii to lav (hose 
ol the coninuin bees ; and finding royal e.-lls oju-n for 
their reception, dt-po-ii.s- « single egg in each, but 
only at intervals of one or two days; llu-< oniinoii 
cells receiving those laid in the tneanfime. When 
the line is not suHiciently numerous, or the season 
lias been nnjiroductivc, no royal eells au-I'ovmed ; 
and the ediiealion of a (jueen is not attcnipled. 

As .soon as tJie eggs are deposiied. the bees eager- XomiHii. 
ly seek for that species of iiourishmetit on whieli the 




’ »«c. lam is t6 be fc4. This consists of pollen, with a pro« 
portion of honey ami of water, which is partly di¬ 
gested in the stomachs of the nursing hecs, and which 
is made to vary in its qualities according to the ago 
of the young. Jhdlcn is aftbrded 1 • ilowcrs in the 
spring ill such abundance that the hcc-s of a single 
hive will often carry home iihove a pound of (his 
subslanye in one day. 'J’he eggs of bees .aie of a 
Icngtlicm d oval shape, with a sligiit ciirvatiin, and 
of a bluish white colour. They are hatched without 
requiring any particular attention on (he part of the 
bees, exeepr tiiat of keeping np a pro|>er tempera¬ 
ture; in whieh ease, three days are sudicienl for the 
exelusioii of ihe larva. The larva Ini', flu- appi'nr- 
.'inco of a small white worm without feet, « hit h re¬ 
mains generally coiled up at (he botloin of the cell. 
The nursing bi'es feed it with great assiduity, with 
the kind ol’ j. llv idiovi- desenhetl, and in everv 
respect <‘\hi))it the ereaList attaehment i'or them. 
^Ir lluiitei s.iy, thal .i vouiig hee-nuggot might 
easily he hroiight up hy any person who would be 
attentive to t'eed ii. It may be seen opening its two 
lateral pinen-s to re'-eive (he food, and tiu'ii swallow¬ 
ing It. As it grow;. u|). it casts its eiitieU-. like the 
larva’ of other inset ts In the course of fivi" or six 
tlays, it has attained its fall siie, and netirly tills the 
ceil in whieh it is lodged : it now Ceases to eat, and 
the bei s ehise up its eel! with a covering of wax, or 
rather eonsi-ting of .i mixture of v'ax ami propobs. 
which they [mssess Ihe art of amalgamating together. 
During the next thirty-six hours, the larva is en¬ 
gaged m spinning its tan non ; and in threeday.s more, 
it Is eonverted inti> the slate of pupa or chrysalis. 
In this stale it is perleelly white, and every part of 
the fntnre hee may he distingiiishcd through its 
liansparcnt eovering. In I/ii' eonrse of a week, it 
fvurs a-imder its invcsling memhrane, iiiuke.s its way 
through tlm outer w ill oj its prison, and emerges in 
its perfect form. Reckoning from the time that 
ihe egg is laid, it is only on the twentieth day of its 
,.'Xis(enee that llii l.l-t nn lamorphosis is eompletod. 
No sooner has i» thus emaneip.ited itself, th.m its 
guardiiUis asscmhlc r tuiul it, eiress it with their 
longues, and supply it ]ilentifid!y with food. ’I'liey 
clean out the cell wliieh it had been oeenjiying, 
leaving untoiiehed, however, the greater part of (he 
web, which thus serves to bind togctliev still more 
firiulv llie sidis of Ihe eomh. The colour of the 
bee, vvheii it ipills the cell, is a light grey: it re¬ 
quires two (1 lys h, lore It can attuin sidlieiimf strength 
I’or flying. I'h ■ im tauiorphoso, o|‘ th" ui,'ile-l>ee 
follow the sai.i, |iiogress, hut rcipiire a few days 
longer for tin ir completion, oeinpying ahout twenty- 
four days liom tin, time olTlic egg being laid, to the 
alMinmeiit ot'the pi i feet slate. 

I'l.jicvsMt ’flu, d( posited in the royal cells are pn eisely 

t'lia'cu •{■■r ^'uiihir to thosi- of the working-hees. tind might he 
snhstituted the oni’ tor the other, 'i he larva arises 
from It pr, eiselv m lh.‘ same manner, and does not 
tlilfer I'roin llm i.ii va if tin' wirkers. I'lit the atten¬ 
tion ol’ the inirsmg hee' is more loecs.-auliv hi stow¬ 
ed on iheiii ; tliev are siipplii il with .1 pecnii.ir kind 
of food, which appears to be moie slinuilating than 
thal ol’ordiii u V Itees. |i has not the same mawkish 
taste, .mil is evidently aeeseent. It i» i’urnishial to 
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the royal larva in greater quantities than it can con- B''*'- 
suinc, so that a portion always remains behind in the 
cell, after their transformation. The growth of the 
brva, and the development of all its organs, are very 
much accelerated by this treatment; so that in five 
days, it is prepared to spin its web; and liu- bees 
cne)o.se it hy building up u vvail at the mouth oi’ its 
call. 'J’lic web is completed in tweniy-four !■ mrs ; 
two days and :i half ,aie consumed in u st.iie 1’ m- 
ai'tion, and then the larva traiisfomis ilsilt -.ii,. a 
po|)a. It reni.iins between four and live ikiys lu tie's 
.stale; and thus, on the sixteenth day alter un egg 
has been laid, it has produced the perfect insect. 

When this change is about to take place, the bees 
gnaw away part of the wax eovering of the cell, till 
at lust it beemni's pelliieid from its extreme tiiuiiu'-ss, 

'l'bi.s must not only facilitate the exit ol’ the fly, but 
niiiy possibly be U'ct’ul in permitting the evaporutioii 
ol the Miperahimdant Huids. 

Ihit the queen-hee, although perfectly formed, is BivaMiipof 
not alw.ays at liberty to come out of Iter prison; for **'® 
if the queen mother be still in the hive, waiting a 
fuvourahle state of the weather to coiidiiet another 
swurni, the hees do not sull’er the young queens to 
stir out. they even strengthen the covering of the 
cell hy an additional coaling of wax, |)i'rforatiiig 
it with ;i small hole, through which the prisoner can 
thrust out its trunk, in order to be fed by those who 
guard it. The royal prisoners eonlinunlly utter a 
kind of plaintive song, the modiilatiotis of which are 
said to vary. One conseqiKuicool’their detention i.s, 
that they are cap.ablc of flying as .soon as they' art; 

M l at Wberty. Ihir the motive of this proceeding, 
on tlie part of the bees who guard them, is to be 
I’oimH in the impltieable hatred which tlie old queen 
bears against all tliose ol’ her own sex, and wliich 
inqiels her to ilestroy without mercy all the young 
queens ih.at eonie within her reach. The working 
bees are, 011 this .account, very solicitous to prevent 
her even approaching the royal cells, while thne is 
uiiy prospect of a swarm being ubonl to take place. 

'I'hey establish themselves as a gmtrd around these 
cells, and, lorgetting their ullcguiticc on this occa¬ 
sion, actually beat her off as often as .she endeavours 
to comi' mar them. If, on the v»ther hand, the 
swarming sea-on is over, or circumstances prevent 
any i'ariher swarms from lieing sent oH', the hees do 
not interpose any obstacle to the I'ury of the old 
(pieeii, w ill) immediately begiii.s the work ofilestnie- 
tiou. transfixing with her sting, one after the oflier, 
the whole of lliii royal brood, while they are yet 
eoiifincd in thi'ir cells. It is observed by Huber, 

(hat the royal l.irva- I'onstnict only imperfect eo. 

I'oons, opi n behind, and enveloping only the lii-ad, 
thorax, and first ring nf the .alxlomen, and coii- 
eeivi's that the intention of nature in this appaient 
imperfection, is that they m.iy be exposed to the 
murt.al sting of’ tlie queen, to whom they may he 
given up as :i sacritice. 

When the old ipieeii has taken her departure 
along with the tirsl .sw.iriu, the young qiieens are li- 
heiatei! Ill siieeession, at interval- of a few days, in 
order t.i prevent their attacking .ind destroying one 
another, whieh would he the inl’alldile eonsequence 
of their meeting. 'I'his exlenniimtiiig warfare is 
£' f 
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prevented by the vigilance of the bees who guard 
them, so long as new swarms are expected to take 
place- When a young queen ia liberated, she is, 
like others of her sex, anxious to get rid of her 
rivals, and even at that early age seeks to destroy 
her sisters, who are still contiried in the other royal 
cells j but, as often as she approaches them she is 
bit, pulled and elni'ied witliont ccreiiwmy by the ceii- 
tinels. Hut tvlicn the season is too tar advanced for 
swarming, or when the hive is too much exhausted 
in its |>(>pulation by tlie swarms that have already 
liei-n sent olF, they no longer interfere in preserving 
jieaee, and the first that urqiiires her liberty pro- 
eee !s to lilt- massacre of all her rivals. If two or 
mure queens .Mliould happen to i'sut out at the same 
moiiietif. fhev miituully .seek each other, and tight 
till one i« killed: and the .survivor is innnediafely 
received as the sovereign <»f the hive, 'flic bees, tar 
from seeking to prevent tlie'c battles, ;qq« if to ex¬ 
cite the eomhafanls agiiin«t. each oilier, suirounding 
and bringing them back to the elnirge wlmn disjios- 
ed to rei'ede from rach oilier; but when cither of 
the queens .slums a di«posilioii to ajiproaeli her anta- 
goiii.st, all the bees foiniing tiu chi-lcr.s instantly 
give way to allow her full liberty for the attack. 
'I'he first use vvliiih the eoiiquiring queen makes of 
her victory is to secure lierself against .resh dangers 
by de.stroyiiig all her future rivals in ti e royal cells ; 
while the other hoe.«, vvl>o are spiclalors of the car¬ 
nage, ihare in the .spoil, greedily devouring any food 
which may be found at the bottom of the cells, and 
even -sucking the fluid from the alidomeii of the 
pupir before they tos.s out the careasse.*. * 
I(ii|iifga.i- 'I’/ic impregnation of the qiteeii-bee was formerly 
Tion. involved in the deepest obseurily, mul lias given rise 
to a multitude of very fanciful opinions. Some have 
denied that any intercourde vvitli the male was ne¬ 
cessary for the fecundation of the eggs. Sw amnier- 
dam supposed that the mere eflliivia proct'eding 
fiyim the males, where they were eolleeted in elus- 
teis, was sulTieietitly active to prodnee thi.s ell'eef, liy 
penetrating the body oftlie female. Huber pioved, 
by a decisive experiment, tliat no sneli consequence 
resnlled from these effluvia. Maraldi imagined that 
the eggs were fecundated by the droius, after being 
deposited in tlie cell.*, in the .same way that the 
spawn of fishes is rendered prolific liy tlie milters. 
Mr Dehraw of ("ambridge, in a paper puhli.‘-hed in 
the i^/nlompkicfil Trau.uu tious. of whieli an aeeoimf 
is given under tlie article Bee, in the i\if 
fancied tli.it he hail seen the niilt-likc fluid in tlu 
cells. Ihit tills appe.araneohas hecu sliovvii hy Iluher 
to be .a mere optieal illusion, arising from the re¬ 
flection of light at llie bottom of the eell. Wlien 
the mules are excluded from the hive, the i|ucen i.s 
as fertile, and the eggs as prolific, us when they are 
present. Hiiltorlfsupposed tlial tlie queen is capable 
of impregnating lier.selfi an opinion whivli was sup¬ 
ported by Seliirach and Willielmi, and was even 
liivourahly received bv floiinet, as it m .some in< a- 
fturo accorded with his discoveries le.siiecting i!ie 
Aphis, of vvhicli our readers will find iin account 
in the article Aphi.s. (See I'lnujiloptaiia.) li,.- 
nieus was of opinion that an actual union between 
the sexes took place, and Keauiruir fancied that iic 


had seen thw happen within the hive. Ihere ia, Bee. 
however, great reason to think that he was mistaken, 

Huber has clearly proved that the queens are never 
impregnated as long as they remain in the interior 
of the hive; and, if confined witliin it, continue 
barren, though surrounded by males. It is only 
during her flight, at a considerable height in the air, 
that the male has complete access to her so as to 
effect the impregnation. In half an hour the queen- 
bee returns to the hive with unequivoeal proofs of 
the intercourse that has takin place, for she has in 
fact rubbed tlie drone of the organs concerned in 
this operation; and the drone, thus mutilated, is left 
to perish on the ground, l-’roin its being necessary 
tliat the queen sliould fly to a distance in order to 
be impregnated, Huber infers the nece.ssity of a 
great luimhtr of drones being aliaehed to tlie liive, 
ihit there may he a sufficient chance of her mieting 
one of tliein during her aerial excursion. 

\\V are now to direct our attention to the niigra- I'rt’iiaialli.n 
tioiis of bees, by wliich new colonies, similar to that In Snaim. 
which had originally {leupleil llie parent hive, are'“j’’- 
founded. 'I'he final causes of this phenonienun aro 
surtieiently ohviou.s ; hot it does not so clearly ap¬ 
pear to what eircuinstaiiees it is immediutcly owing. 

'flic increasing population of a hive pinbabiy occa¬ 
sions ineoiiveiiienei* from the want of room, the in- 
enase of lieal, niiii tlie greater vitiation of the air, 
iiK'onvenienceS which become still more serious as 
tlio summer advance.s. The spring is accordinglv 
the eoinnieneeineiit of the swarming season ; no 
svvarui, indeed, will ever take place while tlie weather 
i.s cold, nor until the hive is well-.stoeked with egg 
of every kind, 'fhe (]ueen-hee, in consequence of 
the great miinher of eggs she lias been laying, is now 
reduced to a more slender shape, and is well fitted 
I'or flight. Her aversion for the royal brood; which 
she seems to foresee will in no long time become able 
to ilispiite the throne with her, .ami the vain attempts 
■she makes to destroy them in tlie cradle, in which 
she is invariably repelled by the bee.s who guard 
them, produce in her a constant restlessness and agi- 
(ation, which, as Huber repre.'-eiils it, rises to a de¬ 
gree of deliniiin. This frenzy, from wbatever 
cause it may originate, is coinimmicutcd to tbe 
workeis; lliev may be .seer hurrying to and fro in 
the eoinlrs-, with evident muksof impatience; the 
heal oi the hive is inereafcd by their tumultuous 
movenunfs; it soimlimes rises suddenly, on these 
oeeasion-. from <)•.!'' to above' ’Oi". A general buzz 
i.s lii'iiril tI"'ouglu»iit tlio hive. This stiiie rteurs 
t'rom time, to tiiiie, I’or sonic days before the swarm 
is (ictuaily on the wing; and the interval is oc- 
cujiied ill making pre})arutions fur the apji.oach- 
ing e.\pedition. Provisions are collected in greater 
quantity by tlie working-bees. Mr Hunter killed 
several of those that cunie away, and found their 
crops full, while those that remained in the hive had 
their crops not near so full. Scouts arc sent out to 
look for a proper habitation. Mr Knight, in the 
I*/iifosoj}/iii(il Ttansaciions, gives us a carious ac¬ 
count of his observations on their iiiana'inri' in 
this respect. In the cavity of a hollow ‘rn, wlnili, 
by the application of a board, had be* fittid ap 
for the reception of the swarms, he '.cn iantly ob* 
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* Be*, served that, about fourteen days previous to their 
arrival, a small number of bees, varjnhg from twenty 
to fifty, were every day employed in examining, 
and apparently in keeping possession of the cavity; 
for if molested, tliey showed evident «igns of displea¬ 
sure, tliongh they never employed their stings in 
defending their proposed Imbitation. 'fheir exami¬ 
nation was not confined to the cavity, but (.‘xtended 
to the external parts of the tree above; and every 
dead knot particularly arrested their attention, as f 
they had been apprehensive of being injured by 
moisture, wliich this might luluiit into the cavity 
below; and they apparently did not leave a(»y part 
of the bark near the cavity unoxumined. A part 
of the colony, which purposed to emigrate, appi aretl 
in this case to have been delegated to search for a 
pro]>er habitation ; and the individual who sueceed- 
etl must have apparently had some means of convey¬ 
ing iiifonnation of his success to others; for it can¬ 
not be supposed that lifty bees should each accidetit- 
ally meet at,* and fix upon the same cavity, at a 
mile distant from their hive, which Mr Knight has 
frequently observed them to do, in a wood where 
several trees were adapted for their reception; .md, 
indeed, he observed, that they almost uniformly se¬ 
lected that cavity, which he liiniself tlionght was the 
best adapted to llieir use. It not uBfrequciitly hap¬ 
pened, that swarms of his own bees took possession 
of tlK'si' cavities, and such swarms were in several 
instances followed from his garden to the tree.s; and 
they were observed to deviate very little from the 
direct line between the one point and the otlier, 
w!)ich seems to indicate that those bees, who had 
formerly ticteil as purveyors, now became guides,’’ 
Dri'ariiii*' the ilay on which the swarm quits the hive, 

vi'ilie few of the workers roam to any distance, but seve- 
tiwaiin. p.ji pert'orniing circles in the air nniml tlie 

hive. The noise is on a sudden hushed; and all the 
bees outer the hive; this silence announces their 
immediate dejiarture. A few workers appear at 
the door, turn towanls the hive, and striking with 
their wings, give, as it were, the signal for flight. 
All those will) are to accompany the expedition rush 
tow .irds the door, and issue forth witli woiidorful rapi¬ 
dity, rising in the air and hovering for .sometime, as if 
in order to wait for the assemblage of the whole troop. 
Then, follow'ing tlie motions of the queen, tiny settle 
wherever she alights, tunning a ilense cluster urouiid 
her. .Sometimes, from weakness, or other cause, 
she returns back to the hive, mid is immediately at¬ 
tended thither by the rest. Hut if the weather l>e 
fine, the expedition is only deferred for one or two 
day.s, and again takes its departure. If their return 
be owing to the Jo.ss of their queen, they remain a 
fortnight or longer before lire attempt to iiiigriite is 
renewed, and then tlie swarm is nmeh larger th.an 
betbre, which renders it probable that they have 
waited for the queen that was to go off with tlie 
next swarm. Sometimes when every thing indicates 
an approaching emigration, the passage of a cloud 
across the sun will suspend all their operations, and 
the previous bustle gives place to a state of perfect 
calm. But, if the day be not far advanced, tlie 
breaking out of sunshine will renew the commotion, 
and determiBC the momeat of actu^ flight. 


The swarm having rested for some tiuio on the Be*, 
first landing-place, and collected toe whole of its 
numbers, soars again in the air, keeping in a close 
phalanx, and directing its course with great velocity 
to tlic spot which their guides had selected ; giving 
out, at the same time, a loud and acute toned luuu 
by the action of their wings. 

Tliu parent hive, thus deaerU'd by its qu<‘en and SnMi**Won 
a large proportion of its inhabitants, is busily ocru- *** 
pied in repairing its loss. Thu bees whicli remain 
quietly pursue their labours; the young brood, soon 
aniving at maturity, quickly fill up every deficiency; 
and young queens, being allowed tJjeir liberty, one 
after the other, conduct in their turns new swarms, 
in the stuiu; manner a.s the first. The second swarm 
is not sent off till after the space of IVoiii five to ten 
days after the first. The following swarms succeed 
tjuicker to each other, but consist of smaller num¬ 
bers than tlie earlier ones. If it happen tliat two 
queens are found in a swarm, either the swann di¬ 
vides itself into two, and have separate destinations, 
or a single combat between the ({ueens decides on 
which of them the empire is to devolve. Sometimes, 
indeed, they appear not to perceive each other, and 
the partio.s belonging to each construct separate 
combs wiihiii tlie same hive; but no sooner do theso 
combs come in contacW and thus give occasion to 
tile queens meeting each other, than the contest be¬ 
gins, and it does not terminate but by the death of 
one of the rival queens. Successive swarms are sent 
off so long as the inercase of jiopulation admits of it, 
au<l the numbers thus produced in a season depends 
on a variety of circumstances, siieii u.s the abundance 
offlower.s, and the warmth of the climate, .'lud the 
capacity of llio hive. Hose, while ho was hVeiich 
consul 111 ('ai'olina, found a hive in the w'oods which 
liad been robbeil of its wax and lioney by toe ne¬ 
groes ; he contrived to convey the bees in Ids hat to 
a hive in Ids garden; he obtained from this hive 
I'leveii swarms before the end tif autumn; and these 
again afforded him the same number of secondary 
swarms, so that, by tin* end of the year, he liiul 
twenty-two hives stocked from tlic one he had thus 
saved from destruction. In this country, a hive 
commonly si'iuls off only two, and soinetiinos three 
swarms in the course of the suimuer. 

Very few drones accompany the ne>v colonics; I'l-i•'“■)<■ «i 
so dial almost ;iil those produced in the spring ic- 
main in the hive. Hut wlieu the ipieens are inqu-eg- 
ii.ated, and no new swarms are about to take plaee, 
the workers, who had till then suH'ered them to live 
unmolested in the hive, arc on a sudden seized with 
a de.adly fury towards them, and a seene of carnage 
ensues. 'I'his usiully happens in July or August. 

They chase their unhappy victims in evry quarter, 
till they seek a refuge at the bottom of the liive, 
where they collect in crowds, and are indis«’ritni- 
nately, and without a single exception, nins^aereii 
by the working-boes, who, with imphtciible fury, 
transfix them with their slings, and ihrow the dead 
bodies out of the hive. So great is their antipathy 
to all the race of drone.«, that they destroy, at the 
same time, the male eggs and larva?, and tear open 
the cocoons of their pup.'c, in order to devote them 
to one cuDimon destruction. This sacrifice of the 
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rnalc8 is not, however, thcettect of a blind and indis* 
criminating instinct, -, Ibr if a hive be deprived of its 
(|Ui‘(-n, the massacre does not take place, while the 
hottest persecution riigcs in all the surrounding hives. 
In this case the nudes are allowed to survive one winter. 

Having thus got rid of the useless luouilis, which 
consiuiied, without any advantage to the public, 
a large portion of their provi.'.ion.s, the liees •'peiid 
the remainder of the suniiiier in c olJeeting .stores of 
honey and of pollen for tlie ensuing winter, 'fheir 
glenning.s are now' less ubund.-uit tlinn in tlie spring, 
.Old retpiire more labour in the searcli and collec¬ 
tion. But at this season, the Icave.s of many kinds 
of trees, which are covered in the morning with a 
saccharine fluid that transudes through them, liir- 
nish them with a .species of lumri.sluuent, wlii<li, 
though of Very inferior qiiulity to the fluid of tlie 
iiectaria, still contributes to their Mijiport. Vruit is 
also attacked hy bees, after the eutieular eovoring 
has been (irokc through by birds or siiiiils. 'I'iiey 
also find luitrimont in the Honn/-(/i"iv, wliieh is an 
excrumcnlitious fluid from the Apliis. (.'See that ar¬ 
ticle). Often, however, tlie.se ri sources fail, ami 
the hive is threatened with liuiiin". On these occa¬ 
sions, the distressed bees often betake theniselvi-s tt> 
plundi'r. Spies are .sent out to eKiuiiiiie tlie neigh¬ 
bouring hives; allured liy.the smell of lioiiey, liny 
examine the appearance and strength of its posses¬ 
sors; and, sekctiiig the weakest lii\e as tin; object id' 
:iTt;U'k, they begin a furious oii.set, wliiili costs 
gieat muiihers tlieir lives. If tin' invaders should 


that the whole generation is renewed in that space 
of time, from the rosuJt.s of ex[icriiuents w'hicli have 
been tried of marking all tlie individuals of a liivc in 
the spring, when it was found lliat none were in ex» 
ihlenee the next season. Tliey are the natural prey 
of ;i iiuruber of (piudrupeds, birds and insects; many 
are overtaken by stuimy weiithor. or fly to too gre;il 
a distance, and never liiul their way back again to 
the hive; otliers are hciuimiH-d hy cold; ain't num¬ 
bers perish in battle with othersot'their own species, 
or lose their lives hy being iniahli to witiiiliaw the 
stings wliicli tlu'v have employed ag.iin-i their iiie- 
iiiies. 'I'lie fecundity of the ipieen-liee is, liowcviT, 
adeijuate not only to repair these losses, hut to mul¬ 
tiply the population in a very Ingli progn-sion. It 
is conipulul tiiut in l-Vaiice a single i|ueeii will lay 
from :U) to (>0,000 eggs; tlii.s howiVi r Viii'ies aceonl- 
iiig to tlie eliinute ; for in ('arnlina .luJ tin- We-i 
Indies, t'loy are kuovvii to produee ;it le.ist lliice 
tiiiie.s tliis miinber. .V single in(eic<niise with tlu- 
male is sullieient for the fecundation ok all the eggs 
wliicli the queen lays for at least tw o y e.irs, .is has been 
jirovcd by Huber; but its influence lo-nhahly ex¬ 
tends to all the eggs which the (|ueen may lay dur¬ 
ing the rest id' liir life. 'I'lie same qiiieii has been 
observed to conduct swarms for two siiici ssiu' years , 
hut tin iiatinai period of their livis is not known w itli 
any ccrt.iinly. 'I'lie ancients siijiposed it lo he.seii).' 
yi ;i-s, Ijul l eburicr siispiei'., that, like the nuile.s, they 
are ilc.-troyi-d hy the hdioiirers, when they h;ive fnl 
tilled their destination; for he was witness to an .ilt.ick 
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liiil in their attempt to force the entranee, they re- 
tieal, :iml are not pursueil by those whom they have 
assailed ; but il' they' succeed in making good the 
a.s.s,tiilt, the war coiitiniies to rage m the interior of 
the Idle, till one party is utterly exterminaleil; re- 
jiddrcenieiits are .sent for l)v the inv:iding army, and 
the bets I'rom the iiiighhouriiig loves ol’ten join the 
assaihtni.s and share in the plio.dir. In a .short 
time the wliole id the ineinv '• lu.iga/iucs ;ire com¬ 
pletely emptied, if on the nthcr li.ind, the iniad- 
vt'. shoillil he defeated, tin viieeisslid parly i'. hy no 
nnans sat'e train the attacks id' the In i"' from other 
I'lvcs, if any of tllClii shoulil chanei' to liavc iningliil 
in tlie I'r.iy, and espciially if they li.ive nnec peiie- 
traled as l;ir as the mag.iviiic.s. for in that ca-e they 
are sure to retnrii, accDiiipanied with .1 l.irge riili- 
foreeiiiL'iit. and tlie uiifortunati‘ liiie that ini' been 
once atlacked, idtiiuatcly tails a sacrilice to these 
repeated inva'ioiis. 

'I'he I lose id'antuimi pots a period to their labours 
aliroail. 'I'liey llien li\<' on the prinisioii> thev have 
amassed, till ihe eold id'winter reilneis thein to a 
turjiid state; from wliieh they awake on the iitinii 
of lerual waiinth, .mil lenevv the same eii'i le of la¬ 
bours. tioiiielimi-s tile ■.ll•lmg light rellected I'rom 
tlie snow during a char sim.sliiiie, deceives them 
with the appi’araiiee of wariiilh, and seme bees are 
tempted to i.ssiu- forth in 01 tier to foiled provisions. 
All who thus venture out perish by the eidd in a 
few niiiiutc.s. 

Uaration iJce.s .seldom die a natural death. 'I'liey are at all 

ofLilr. tiuu.., exposed to a variety' of accidents, wliicli Ihhi 
their iinniber.s; so that the average duration of tin ir 
lives does not exceed one year. We iiuiy conclude 


made hy .'ix labourers on a queen, whom he u'scneil 
with didieulty. .Mr llnnler ohseives, lliai. judg¬ 
ing from analogy, a bee’s natural life i.» limited to a 
ci'ilain mniiher of .seasiniH ; for he conceives that no 
iialividnal lU'cet of any speeies lives one nnmlh 
longer llnm the otlieis ol' the same .'pecifs. In the 
bee, one might suppose the perioil of life to be equal 
to tlie time that a liivii can hist ; but ibis is nut a 
iieeessart eon-iijnence, sieee they keip np a sue- 
CLssion of geiieiatiims. Tbe eonib of ihe hive may niinddlily 
be sahl to be the furniinre anil stun Inm.se of the “/die 
bei'. wliith bv Use inns! wt.ir eat; bnl, nidi jien- 
diiitlv of tills. It will. III lime, iKcemi unlit I'lir use, 
b\ the .11 1 uinulatioii oi' loi.oons, tigillier willitbc 
I'Seien ..ills ol'llie iiiiiggot.s. wliicb aie never leinov- 
id. 1 lie lernii r. indeed, lii, I s tlie w bole cell, lop, 
sides anil biiltom , ami may in ili-liiignabed from 
llie I'ocoons of linniir iiiaggols, llnil luivi beiii 
batelied m the same Ci II, by -i portion of drii .1 e.x- 
i lenient, wloib is inliipOsid between tin in, at tile 
boltoiii 111 the eel). Mr Hunter Inis Cooeled above 
till Illy ilitl'crini linings in one ci'l, niiii Ibniid the 
cell aoout one qn.irtir, nr one-llqid hlleii iq A 
piece of comb yo circcuiiistaiiced, when boih-n for 
till' wax, will kei p its form, and the small quantity 
of wax is .squeezed out at dilliTcnt parf.s, as if squeez¬ 
ed out of u sponge, and luii.s togethir ni the ere- 
vicc.s; while a piece of emub that never has been 
bred in, even ol' the same hive, melt.s almost wholly 
down. Heiiee, the combs can only last a certain 
number of years, ilowcvcr, to make tlicm last long¬ 
er, Ihe bees often add u little to the mouth of tlie 
cell, which is seldom done with wax alone, bat 
with some sort of mixture; and tliey sonielimcs 








Bcc. cover the silk lining of the last chrysalis; bat all 
this, observes Mr Hunter, makes such cells clumsy, 
in comparison to the original ones. 

We have thus given an account of the principal 
facts in the history of bees, ns far r they relate to 
the usual or natural condition of these insects. Wc 
shall conclude witli the iviation of several curious 
phenonujna. which they exhibit under particular and 
unuMial circuuistaaces, in which accident, or the 
designs of the experimenter, may have placed them. 
U'lut lia|i- 'Pin; loss III' tlie (pieeu is an event whieh has the 
IIh' i"!*'" nuist marked influence oil their conduct, .ilthough 
ihrir *he «)ueeu is constantly an oliject of allentinn and of 

Uueeii, strong affection to the w liole coninninity, tlie_\ are 
not immediately seii'ilile of her absence nhtii slic is 
reinovetl from the liive. Tlie ordinary labours are 
eontinued without inlerniption, and it is not till a 
whole hour hits cl.ipscil, that s\mptonis of unciisincss 
.ire maniresteil, and it is even then onl\’partially dis¬ 
played. The iiu|iiietii(le liegins in one part of the 
hive, the w orkers hecome restless, uhandon tlie young 
whieh they were feeding, run to and fro, and, by 
striking eaeh other with their aiiteniiie, coimnniii- 
eate tlie alariniiig iiitelligeiiee very quickly to their 
coiiipanion.s. The I'ernieiit soon extends to the whole 
coiniiiunity ; the bees rush pre<‘i]iitately out of the 
/live, iind seek t'or their lost ipieeii in eu’i-y diiiclion. 
This stale of eoril'iision I'oiiliinies t’or two or three, 
and somelinies tor five hours, hut never longer. Tsiiiw- 
<juilliiy is iigiiiii re-1 '-ralilislud ; they I'l tiirii to their 
lahmirs ; and seieeting one ot' the larvic that is not. 
more than three days old, they hri.ik down two of 
the eonliguouh cells, .saeiitieing the Jan.e contained 
in them, and |inicecd to build up oiu' iny.il ceil from 
liiciv niiiis. 1 liey then siipplv the worm willi the 
food iiect-s.iry to iiroinote its ijuiek growth; and, 
liaviug untoiulivd the ilioiidi iidal holtoiii, they raise 
•iiouiid it .1 I'yliiidi icid i iii losure. In ihri'C diiy , the 
l.ir.a h.is grow n to sm ii a s|/e ,is |,, vec|uire .tn e\li m- 
'I..U oi' Its lodgin-,. .mil iiiii't iidi.ihit a cell nearly <d‘ 

.! jiyi.’iuid.d n iure, mid li.ingiiig perpendiiadiirly. ,V 
III w jivi.— iiilal tithe is iheiet’o e lOiistructed with llie 
w;i\ III the .sun.niiu'iug cells, wlueli e- soldered at 
ii^lit angles to tile iirs*. ,iud ti e In i unrMiig dowii- 
w.irds, gi.idually cou'vaci it.s diameier from the base, 
whuh I'l very wide, to the jiomt. In proporliini ;is 
the worm grows, the bees iii’oonr ni txteniliiig the 
cell, iind liriiig fund, whiili they place In lore its 
moiitli. and round it.s inidy, liiiii nig ii kind ol eoilc.I 
'one around It. Tin' wiiroi, uliieli can nioie only in 
.1 spiial direction, linns nice.s.s.iiitly to lake its loud 
ntaic Its hciid ; it in-, nsdiiy deseeiids, iind ;it length 
-liiuc.s at the oiilice ot ihe cell. It thin tiansfoiii’- 
ilseli’ into a pmni, is #"n lo.si d w ith a covering of wax, 

.is before deserihed. and, in the sp;iia. of ten days, 
the original lo.ss is llms rejiaind by (he liirlh of a 
new ((ucen. Sehiriich found, that if a number ol' 
liceis be eoiifliied with even a single larva, which, in 
the natural course would have hecome a working bee. 
they immediately set about giving it the rnyal ediiea- 
fion above related, and thus raise it to the dignity of 
ijucen. 

While the hive remains witlioiit a queen, scann¬ 
ing can never take place, however crowded the hive 
may be*. The young queens are sulfered to come 


out of their cells without impediment, and, after a Her. 
numlKtr of deadly combats, the empire remains with 
tlie survivor. Huber htis made the siiiguUiv observa¬ 
tion, that two queens, however inveterate may be 
their muliml hostility, never iictuully both destroy 
each other; and that when, in the course of their 
contest, they are placed in such a relative position 
as that each has it in lier power to strike a mortal 
blow on (lie other with its sting, they suddenly sepa¬ 
rate, and fly' I'roin each other with I'vtry appeaniiicc 
of being panic-struck. Tiie final eausi* ol the in¬ 
stinct tli.it pmiiqits this conduct is sufliciciitly obvi¬ 
ous, as, without it, the hive would he altogether de¬ 
prived of a <|uceii. 

The bees recognise the individual person of their 
own queen. Jl*;uiollier he palmed upon tliem, they 
seiiiic and .miituuiuI her, .so that .she i.s eitJicr .sulfocat- 
eil, or perishes with hunger; for it is very remarka¬ 
ble lliiit tlie vvorker.s are never .seen to attack a queen- 
bee with their .stings, [f. however, more than eigli- 
t'eeii hours have elapsed before the i-tiiinger queen be 
introduced, .she liiis some cluinee of escape, 'flic 
hee.s do, indeed, at /iist .seize and confine her, but 
k's.s rigidly ; and they soon begin to dispev.a*, and at. 
leiigtii leave lier to reign over a liivo, in vvhich slic 
was at first tivattd as a prisoner. If twenty-four 
hours have el.qised, the stranger will he well reteivi'd 
bom the l!r.-l, iind at once admitted to the sovereign¬ 
ty of the hive. If a superiuimerary <|iieeii he intro¬ 
duced into tile hive, -slie is laid hold of by the bec.s, 
and presented to the reigning queen, while a ring i.s 
I'onned by the bees, who (;(iiitimie to In sjieetiitors, 
mnl (veil pronii.teis ol’ tile eoiiiliiit, in wliieh one or 
other (if li>e ((iieeiis is ile.-tined to peri'h. Sehiraeli 
anil hViins lital imagintil ili.it, in llie.se i ireumstaiices, 
the sliiiiigi r iiiel her ileaiii from the hands of the 
working bees, but this mistiike has been reelified by 
Miiher, who gives the account above '■lalid. 

It' the iiiqiregiiatioii of the queen he delaved be-Rcbirilvil 
yoiid the tw eiity lirst day of her life, she hegiri.s soon 
alter to l.iy the eggs of drones, and produces no'*^**.' 
other kind of eegs dining the reiiiaiiKli r of her life. 

■/'Ins very cm ions mul unexpected fact w.i' discu- 
viied by llnher, and has lieeii satisfactorily i.sta- 
lilished l,y his very iinmeroiis and variul exjKrini(.'ii(.s, 
althongli its cxpliiiialioii ks perhaps attinded with in- 
superahle iliflienlties. The body of a queen, whose 
inqiregiiiilioli li.is thus lieen ri tiirded, is shorter 
llnm i ominon, the exliemities reiiiaiii .slender, while 
the two liril rings of tlie iihdomen, or those next the 
tlior.ix, are iiiteoiinnonly swollen. /)ii di setting the 
double ovaiy, both hiMiiche.'were found to be equal¬ 
ly evpaiided and eqii.tliy .-ouiid ; hut the eggs wetc 
n|ip.ireiitly not (ikieeil so closely together as in com¬ 
mon ipieens. It was not coirectly aseeitaiiied, whe- 
tiier the ipieens, whose impregnation was retarded, 
l.iid a iinmlicr of drone iggs corresponding to the 
whole number of egg.s. both of workers, and drones, 
whieh they ought to have deposited ; hut it is lor- 
taiii that they laid u greiiter luiniher of drone eggs 
than they ought inituiiilly to have done. On these 
oeea-ions, the instinct of the quceii-hve appears to 
.sillier, for she then lays her egys iiidisciiiiiinately in 
largo and in small cells ; those laid in large cellii pro¬ 
ducing large drones ; those in small tells small 
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drones; and she lias been known to lay the eggs of 
ilroncs even in royal cells, some of which are always 
coiibtrucied when the nueen begins to lay male eggs. 
It is curious that the workers were, on these lust oc¬ 
casions, deceived, nod treated the embryo drones us 
if they had been truly of the royal brood. 

Vri.lific One of the most remarkable facts concerning the 
AVoikuig- generation of bees, is the existence occasionally of 
li“is. prolilic workei’s, the discovery of which we owe 
to Keim. Although it vias doubted by Hvinnet, its 
re.slity 1ms been Jiilly confirmed by llie researches of 
Huber; and it explains what was before unaccount- 
abh', the [iroduetioii of eggs in hives absolutely des¬ 
titute ol' a t|tn'en. It is also j-eiiiurkabie, that the 
eggs thus proilueed are always those of drones. 'I'lie 
origin of ihese supplementary ipieens is accounted 
for, from their having (lassed the vermicular slate in 
cells contiguous to the royal ones, and from their 
having, at an early period, tlevoure*! some portion of 
the .siiiiiulating jiily, which was de.stined for the 
nourishment of tlie royal hrood ; and from their 
ovaria thus receiving a partial developement, which 
renders them susceptible of la iiig impregnated. It 
is curious that tlicsc im|iciii'ct (|ueens are still ob¬ 
jects of jealousy and aiiirnosit} to the queen-bee. 
How tbi’y become impregnali d has not been ascer¬ 
tained ; but the fact of their being productive was 
a strong contirmatioii of the truth of Seliirach’s iheorv 
eoneeniiiig tin* sexes ol’ bees. Needham, to whom 
the fact was known, had eluded the force of the 'ar¬ 
gument, by pretoiuling that these bees did not be¬ 
long to the working class, but were real (|iu'ens of 
an unusually small si/e. The supposed al»s».>nce of 
ovaria in the working-bee was still, indeed, a difli- 
eulty wliicli teiuKil to throw some degree of doulit 
on tiu' correctness of Sehirach’s doctrine. N'o per¬ 
son, as Homiel repeatedly alleges, could .sopjiose that 
these organs, however iifimite they might lie, had 
escaped the pein tration of Swammerdam, who was 
unrivalled in his unatoinical skill in all tlu’t related 
to insects, and who had bestowed great labour in the 
exainiiiution ol’the structure of the bee. What had 
• hided his scalpel and niicroseope, was rescrvctl for 
the still finer hand, and more dexterous dissection of 
a lady. Miss Jurine, the daughter of the celebrated 
luituialist of Cieiieva, has diseoveretl, hy adopting a 
partieiil.ir method of preparing the object to be view¬ 
ed, the rudiments of ovaria in the eotiimmi working- 
bee ; slu; examined a great number, and never failed 
to find tlu'in. Cuvier, in his I.ixdiix d'.iitutuniii' 
Coni Jilt I tr, mentions a suspicimi tbat be had seen 
some very small ovidnets in tbo vvoi king-bees, a sus¬ 
picion which wi; now find to bo conqiletely vcrit'u’d. 

EiVecis of I'a''^-' “uxt to relate the event of experiments 

Mutilation*, of a more c ruel kind, hut which illustiate several 
points in the physiology of these insects, 'riie am¬ 
putation of the four wings of the queen did not in¬ 
terfere witli her laying of the eggs, and the wmkers 
did not show her the less attention cm account of her 
being thu.s mutilated. (If course, if the operation be 
performed before she is impregnated, she remains 
banen, since it rs nece.ssary for the sexual coMgres.s 
that she should fly out of the hive. 'I'he ampiitution 
of a single antenna appeared to be productive of no 
bad consequence of any Lind; but the removal of 


bodi the antennte was followed widi singular effects. Bee. 
The queen who had sutlered this operation ran about 
ill apparent disorder, dropping her eggs at random, 
aiitl wn.s inc.apable of directing her trunk witli preci¬ 
sion to the food that was oftered her. At times she 
appeared desirous of escaping from the hive, and 
when this was prevented, she returned in a statu ol 
delirium, was indifl'cTcnt to tiie caressc.s of the work¬ 
ers, and received another similarly mutilated cpieen, 
that was presented to her, without tlie least symptom 
of dislike. The workers, on the other hand, icteivcd 
the stranger queen with great respect, although the 
fit..t still renmiiied in the hive. third queen, not 
mutilated, wa.s next introdiici-cl; she v<’as vi-ry ill re¬ 
ceived, and immediately' ileliiiiied and kept close 
lirivoncr. When the (pieen deprived of licr antenna; 
was allowed to quit the hive, slie wa.s I'ollowod by 
none of'the workers, and was abandoiiecl to her (ate. 

llec’K natiiially build from above dowiiw.ird':. buf V..ii,iiii)ii» 
nui\, by a palliciilar artifice, devi>ed Iiy IJiibcr, he••'•■ir 
iiiduceti to ’-evei'se this proces>. J’or this piupo.se, .i 
glass hive, with slender laths fixed at tlie bottom id' ‘ 
it, Miust be provitled, anil the bees coiifim'd in if. 

TJicy are unable to fii.sten tlieniselves to the .smooth 
surfaces, and, therefore, establish the foundations of 
the coiiih.s on tlu' wood, ami are forced to proceed in 
a direetion opposite to the usual one; in tins way 
llulicr was cnahh-il to observe their procc-eslings. 

•lii’t iln> re.i.liest mode of inducing tlu in to build in 
any particular direction, i.s to supply them with por¬ 
tions <»!'rcaih-m.ule combs, winch siuuild he lixed 
with Vi ires in till'proper position ; and they will al¬ 
ways eoiitiime in complete tlu in upon the model 
presented to them. The hive wlneli Ihiher recoin- 
mends is construeted on this priiu-ijile, i on'isling of 
upright freines of a .square foiin, litti d tocaeli other, 
and of such a sizi> a.s just to contain eiich id' tiieiii u 
single comb ; hy separating these, every p.iil of the 
hive can he laid open and examined with the utmost 
ease. l‘'el)urier ha.s iniproved upon this consiruetiou 
by’ elmnging the shape of the I'r.tmts from a square 
to a trapezium, having an acute angle at liu- suinmir, 
a form which allows the lanistui'e that collects at the 
top to run clown the siilc's more easily than it would 
do front a Hut roid’. Jn this way, any portion of 
the horn y or wax may be removed at pleasure, with¬ 
out hurting or iiieoinmoding any one of the bees ; 
and artitieial swarin.s may, at the proper siaison, he 
n-adilv pvocnrc’d, bv cliviiliiig the hive into two por¬ 
tions, and adapting empty frames to eacli portion. 

The wasp anci the hernet fiave long been known Knrmic'v n) 
as the dell 1 nitu'd enemies of the bee, enmmitliiig Bfrs. 
great ravages among these weaker insect.s, they at¬ 
tack tliem ii dividually, but o^’lc-ner coniinit tlicir 
aggressiou.s in large armie.s, on which occasions 
numbers perish on both sidc.9. In some parts of 
America, wa.sjis have multiplit'd to so great a de¬ 
gree, les to ri iider it impossible to re.ar bees. Among 
quadrupeds, the ant-eater occasionally devours them. 

The bear and the badger overturn the hives, and 
plunder their contents. Rats and mice are very 
formidable enemies, as they invade them at all sea¬ 
sons, ii.id espec ially during their torpid state, when 
they are incapable of revenging the aggression. 

The woodpecker may succeed in breaking tlirough 
c 
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the hive, and then speedHy destroys ail its inhabi¬ 
tants ; the swallow, the sfmrrow, the tiUnoitsc, the 
, cuckoo, and the Merops apiaiicr, or bce-eatur, and 
poultry of every kind, prey upon tljcin separately. 
According to Bose, they are also food , r the shrikes, 
and for the Falco aphwus. Lizards watch for them, 
and seize them as they alight near (he hive. Toads 
occasionuily devour them. They are in some danger 
from the larger kinds of spiders, and of I.ihelMcc, 
as also from the Philanthus apivurus of Fabricius. 
But the most insidious and deslruclive enemy of 
these insects is the moth ; various sj)ccics of wliich, 
particularly the Phnlena mcHoUenn^ insinuate them¬ 
selves into the hive, and deposit their eggs unperceiv- 
fd between the cells, in such mnnbers, that the hive 
is soon overrun with the larvie, where tliey are hatch¬ 
ed, and the bees are forced to abandon the hive. 
A new enemy of the same tribe has been lately dLs- 
covered by Huber, in tlie Sphinx alropos, well 
known by the name of deatli’s Iiciul. Towards the 
end of autumn, when the bees have iilled their ma¬ 
gazines, a loud hum is sometimes heard near their 
habitation, and a multitude of bees come out during 
the night, and Hy about in the utmost eonfusiun. 
The tumult continues for several hours, and the next 
morning a number of deatl bees are strewed before 
the hive. On examining the hive, it is found to 
have been robbed of all its hoiU'y, and the bees ilo 
not return to it. These etfeets residt from tlie in-* 
cursioiis of the spl4[ix, which watches its opportuni¬ 


ty to introduce itself into the liivc during the night, 
when the bees are deprived of tlie advantages of vi¬ 
sion, which the sphinx enjoys in greater perfection 
at this period. % rendering the door-way extreme¬ 
ly narrow, so as only to admit a single bee at a time, 
this ai-cidoiit may be prevented; and it is curious 
that the bce.s themselves froqueutly anticipate this 
danger, and provide against it by employing, of their 
own accord, the very same mode of defence. They 
construct u thick wjdl which barricades the entrance, 
and resembles a regular fortification, with bastions, 
casemates, and massive gateways. They often, in¬ 
deed, have recourse to a similar contriv.incc for pro¬ 
tection against the pillaging-bees, enabling them to 
repel the assault with greater eflect. At other times 
when the danger is less pressing, tlie iutonvcnienccs 
of so narrow a gateway being strongly felt, they 
enlarge it by removing the fortilicafiun they had 
built, and do not again construct it unless the appear¬ 
ance of the enemy in the ensuing season sliould in¬ 
spire them with fresh ulariiis. If, on the other Imiul, 
the precaution of narrowing the gateway should al¬ 
ready have betiu taken by the cultivator, the bees, 
feeling themselves secure, sjiare themselves the un¬ 
necessary labour of erecting these walls. 'I bis sin¬ 
gle trait in their history is a suWicient refutation of 
those theories which ascribe all their actions to the 
operation of a blind indiserimiiiatiiig iiistinet, anti 
would exclude every species »>f lortsight and reflec¬ 
tion. (w.l" 
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n in; word liteially means, fy n /''v;'. In n more 
li-strii ted sense, it means om- win, begs tin; means ol' 
subsistenee. Kvenfhis definition, however, is too ex- 
ftiisivt' tor the iilea to wliich, in this article, we mean 
to eonfine it. Tlu’ class, in fact, of the persons to 
whom the term /iiggnr, in the most restricted sense, 
applies, cannot easily he s< parated hy an exact line 
of distinction from the kindred tribes. You cannot 
define the beggar as one who a-ks the means of siil>- 
sistence, or nionev to purchase it, from jiasseiigers in 
the siieets mid higliways; because there are people 
who heg from house to h.iiise. If you include those' 
who heg' from house to housi’, even that will not suf¬ 
fice, lii'cmise there are [lersons who beg hy letter, 
and have ve.rioiis means, he'iile language, of' bring¬ 
ing to the knowleilge of otluis the tokens of real or 
fictitious distress. And, if you make a definition 
extensive enough to'enibriiee all these classes, you 
will make it iiicliule persons whom no one regards as 
standing in the rank of beggars; every person, 
almost, w'ho, fitnrj any ci)u.se, is brought to re¬ 
quire the assistance of others. It is not useless to 
contemplate how tiiese classes run into one another; 
because it teaches the necessity of delicate and 
cautious proceedings, when we take measures of 
cure; especially ifyorcc enters at all into their com¬ 
position. 

1. Of the class of person* to wlioin, in the com¬ 
mon use of language, tlie term Beggar is with pro¬ 


priety assigned, there is one dislinction which is 
obviously and commonly made; that is, into those 
who l,eg from necessity, and those who beg from 
choice. Ill each of these divisions, there is great 
variety. For a deserijition of the field of mendicity 
we derive heljis from the /{rjiurl nf a Coinmitlee of 
(hr IJnusr nf Cummanx, appointed 'in the year 181 , 5 , 
to iiupiire into the stale of nieiulieity in the metro¬ 
polis. The inquiry is very imperfect; the interro¬ 
gation of the witnesses superficial and unskilful; the 
infurmatioii which they give not followed up, by ex- 
pluriiig otficr and belter .sourei's, wliich they indi¬ 
cate ; l)ut, as jieople had been left to casual obser¬ 
vation, to fancy, and conjecture before, the facts 
and conjectures which that Ilt'port lay.s before us 
are still the best infonnutiun we possess. 

Nothing more strongly indicates the deficiency of 
our knowledge upon this subject, than the dhlerent 
opinions which tlie ('omniittee received on the pro- 
[lortiuii between those who beg from necessity, and 
those who beg from choice. Tlie persons examined 
were those of whom tlie Committee made choice, as 
having possc.ssed peculiar opportunitits of know¬ 
ledge ; and this was a point to which their inquiries 
were jiceuliarly directed. Yet one part of the wit¬ 
nesses strongly asserted, that a proportion as large 
as one half were beggars from necessity: another part 
of them asserted that all beggar*, with hardly any 
exception, jirosccutcd the occupation from choice. 
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jYjr Martin, tlie conductor of an inquiry into tlic 
' state of mendicity in the inctrupolLs, under in^lruc- 
tions from his Majesty's Frineipul Secretary of Stale 
I'or the Home Department, wiiioh imjiiirv extended 
to ahoMt l-,*>Oi) eiKes, stated, as “ the ■{eiK'ral result 
of his inforniutiuii, that beg;>arv is, in serv many 
cases, jierliaps in iilmiil half the cases tif tiiO'O vxim 
bufj, till- elfcel lather of real di^lre.-s, than of any 
voluntary desire to imjii'se. So liir I’roin having 
/oiiinl, amongst iliosi- who Icivt' iiileiided at tlie of- 
liee, any rca*on to think that the whole was a matter 
of imposition, I liuvi' (s.u-. I.cl fomid eases of the 
most ai iile siilf, ling, wlneli ii.ive long been eoneeal- 
t'd, of smile III'the hego;ii.~, \ih(i tu'loiiged to paiishes 
ill tile iiietiopohs, wlii> liave not made tie ir (‘.ces 
piopiilv known to the paiisli-ollieers, and who have 
viMitiired til slip out of their parishes, not so imieli 
lieeanse liiev wislied to iiiipusc, .i- liei'ao.-e (liey 
Were driven liy dislivss to heg.’’ Mr M.irlm ground¬ 
ed this coiieliisiAii also upon the geiieial fait, llial 
the luniiber of women vvasimieli greati r lli.m llial of 
men, and that of married woiiien giealer Ilian Ih.tt 
of single. “ Men,” lie remarks, “ .an- siroiigi'r tliaii 
w'oiiieii, fiave more resonree', and are belter alili to 
provide for tbeinselves; and single worinn aia- moie 
eligible for .serviee than mairied, and iisn.illy have 
«»iily tlieniselves to maintain,'' 

'I'lie Itrv. Henry Jliidd, oho bad buo I'oiiili en 
yeur.s Clhapiain to ilridewell IJo'pii.il. to wlmliiln 
greater inmiber of the persons taken n|) lor begging 
in tlie street.: of London are eomiiniii d. wasaskeil. 

“ Have you ever known a woilli\ piison bemdog 
in tile streets i'"—“ ^’e.s ; I have koowo iitinu tb.it f 
.sliouid eall vvoilliy; and, I (liiiii. I (oiild meiilioii 
some vvbo liave eoino up I'roiii the ennnlr^ distres.-ed 
for want of work. 'I'luy fliink l,omlon paved 
with gold, or presents opporiniiities tin conntiy 
doe.s not; and they find themselves lieie uiiliont 
friends. I linvo nu.l vvltb m.ne, wiioni 1 eoiisnleied 
very vvorlliy.'' 

Of tbe.se two vvitne.s.ses, the pirsnn il expi 'ieme 
in the cast; was eipial, or probably snpi nor tn ib.ii 
of all the rest taken togillit r. 

J'roni Ollier vvitne.sses, liovvevcr, of vvlioin the e\- 
pcrieiiee was also great, tlie coiimiillee leeeivetl 
alliriiiatiim.s of an ojvposite impoii. Mr .Inliii C'oi'p- 
cr, 4 visitor ol' tlie .S/i/tn/Z/ciV.' Hnut.i/i'nl fimulij, 
wias asked, *• I'roiii tin‘ observations ^on liave inatle 
upon the state of [luor liimibes, do ynu think any 
worthy families have recourse to begging in the 
streets?"—.//e. “ 1 have no idea at all. from wh.it has 
eoine under mv own observations, lliat, in any indi¬ 
vidual ease, pi rsous. tliiil were worthy ohjeet-, liovv. 
ever disire'-.sed they were, have had reeour.'-e to 
street-bi'ggiiig." 

Mr Jolin Douglitry, a geutleman iiiueii in the 
habit of visiting the habitations of the iieuiy, was 
asked, *• In your ojiiiiioii, do many woilliv. Iione.st, 
iudustriou.s per.soii.s have reemirsc To bigging. or 
does this class of .sociv'ty eoivsig eliiefly of the idle 
ami proHigaie?’’— An-. “'I'lie iiist.mees i:i wlueh 
worthy, honest, iiuiustiious persons have ree.inr-.c to 
begging are extremely rare. 'I'liev will, in geiieial. 
rallnr starve than bi'g. .\ per.soii id' veraeity, who 
somilinie ago visited loOO jjoor lluiiilies in the 


neighbourhood of Spitalfields, aSInns. that, out of negcar. 
full "00 oases of ahjcd pimi’/iy and destituliun, 
at least 100 of liteii.m. W'Ant ani» .starvation', 
not a dozen had been found to have vecourae to 
begging. Many of the most wretched of the 
aliove cases had been, not long lieforc, abb; to siiji- 
port thoinselvci in .some eomfoit, but want of eni- 
plviy had c*iiipletely rnined tlicin. 'fbej were, at 
that imutieiit, pre.ssed by' landlord, baker, .^ind tax- 
gatherer; had pawned and .solil every tiling that could 
be turned into money ; were absolutely williont a 
morsel of food for lliemselvc.s or iainily ; but .-till bad 
not recourse to begging. >\s a genera! fact, the 
•leeeni poor will .strnggh' to the uttermost, and 
even jrn'xlt, ratlier than turn bv'gears.’' 

'fills is lieroism, in comparison with wliieb, tli.it. 
of' tbc flerciili-sc.s and tin 1 lectors, ancient and mo¬ 
di rii, sinks mto nothing: WIi.-il an admirable i'onii- 
ilatinn ol viilne must b(' l.iid, in tin sc minds, wliicii 
even thus endure tile horror.s ol' cleatb, iippreai Iiiiig 
vviili all tile torments orhungi‘r and cold, nillier tlia,i 
seek to relieve lliemselve.s by conrsi's reputed dis- 
ciaeifuM \ml liovv mivvorlbily is ibis class of per¬ 
sons irailia cil, by ilioso wlio repre.seiit them ns ca¬ 
pable of being re-lraiiied by iiollimg but a dimgeoii 
or .1 liavoiH't; ami wlio, bv tlieii igiioraiiee of limiiaii 
ii.iluti-, sn crin il\ prolong tile ili edless mi.s’eries- vov- 
lU r n loi !i It lalioiii - ! 

• •Aeennbng to ibe experiment iiunlioncd by .Mi 
Doii”lit,-v. ami It I. ii|)OTi .1 l.nge sealc, ami a pari of 
iiie popi kitioii illo eii( um-t.iiii'cs of tile people in 
.Spilallii III-all mU I'lMmiMlilt to virtue) wliieli may 
be reekdiieil bi.low r.iti.ei lli.m above lln> eommoii 
slaiiil.ir.l, out nl |Ofl imliviilii.ils. ol' llic lowest or. 
del, s; nill i ini-eiit to pmisbbv imnger, rallicr 
lli.m In In 1 oiidimalnvii of tins testimony, an i \- 
liaoiibocrv i'acl li.is conic to our know ledge. Wc 
have been inrormed bv a gv'iillcmnii, whose know¬ 
ledge m' the eiri miisianees and beliavioiir of the 
|onriievnieii in the metropolis may be regcirdcd a- 
III a verv miu-iial. or ralluv an miexanipled degree, 
minute and coireel, llial, of this import mt poition ol' 
the la'iiniring popnl.-itioii, no one ever lieg- ; that 
Mil li a lliinga.s a jonrneviiian tradi siimii. or an\ of 
Ills I'liimlv, begging, is almost niikmiwii; ami mtiv, 
vvilli cerl.-imiy. lie pronounced :.s one of the rtirest of 
eoiiiingfiit events. W'lien it eoiisidiTed to wliut 
.'III extiaordiiiaiV vlegreo most t the eniploynient.s 
by vvliieli tlie-e men earn tlie means of .siibsisleiiee 
are li.ible to ll•leln;Uinll . that tlioiiniinds of them are 
for iiioiitlis logeiin r de)n ved n. work, as w is llu“ 
ease with tlmn-aiids. lor e\iiinple, of the Clirneiiters 
and brn.kl.iyers dining the .severe winter of iSl.'i: 
that oflliose llie whole inii.sl be reduced to the most 
cruel privaimns. and a great proportion mUia’Iy 
starve unpitn (1, nnliiard of, and uiikn.iwn ; llie u'O- 
Intiou by wbieli they abstain I'ltini begging, slionhl 
be ivgardevl as one of the nio.st rerimi kable jilieno- 
!iieii.i in the In-lory of the Imiiiaii mind. 

It viiav sid! be possible to reeoncilc tliese un¬ 
doubted I'acis with Ibe le.slimonies ol' .Mr Marlin ami 
Mr Umhl. It appears timt a great proportion of the 
beggars to wlmni they alliidc are women, and women 
with land lies ; wliosi spirits, wli.'re they are left to 
thcmselveS; are le.ss able tu .support them, and to iiiaki2 
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the (Irend of distgrace an overmatch for the pains tiers, that it may be regarded, 8» a fact of whidt no BejiRnr. 

nf hunger and the terrors of death. li appe^s, reasonable doubt tan be entertained. . 

also, that a large proportion of them are the wives 4. 7'hl* is the little which appears to be knowii Dwptions 

of soldiers, in the company of whpni tl)e sense of whh reprd to the proportion between the begprs 

uncy. People from from choice, and the beggars from necessity, and 
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disgrace is apt to lose its pungency, People _ 

the country, simple, and withou«i‘ resources, add 
a portion to the number nfdiosc whose nu-ndici- 
ty cannoj be regarded as the cficct of vice. And 
it cannot, surely, bo a source of wondur, that, out 
of so large ii population, so great » portion of 
whom are liable to the extremity of want, there 
should be a few with wiioiu the dread of disgrace' 
sliouhl not be so powerful a motive a.s the love of 
food, and of lito. 

n. Of ilie mtruber of beggars iu tlie metropolis 
(and no attempt has been made to fUscovt r it iu tito 
rest of the country), tlie iuboiirs of the Committee 
have ascertained hardly any thing. At the tinte of' 
the first inijuiry, which was made hy Mr Marlin, 
gOOO cases presented tlietnscivr-s. This, by a vego*' 
e.-thoato, ho suppo.<cd might be about oue-thiid of 
the whole; and .allowing at the rale of a child and a 
half to each principal, he (;onjecture<l that the whole 
number might he about 1If this be supjiosed a 
tolerable iippruxinnitidii, with regard to th.; uutro- 
j)ol!«, Ji comparison of the population of the metro¬ 
polis with that of thi' whole country, will gi\e an 
upprosimatiou to liiu mmibi'r of beggars iu ihchin'i- 
»lom. 

\\'illi regard to the numix i of bcgg'irs, an iiu- 
j'Oit.u’.i fact ;iji))e:irs to he :iseei-tuim't!; iluit ii i 
•.d'adiiallv liimmislniig. Mr 'lurtin siiil, ‘ I de 
(iimk that the iiuniher ol’ hcggais ha - 
ii ciise.t siiii e the liu r iiupiiry, nine t e.i' -. .igo; aa.l 
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I am vi'i’t milt h t'onllni!(.d in t 

jiei-o'ii. tolil e-i . I' .il I’.i ' 

li.aiiv -I • I Ii -' I •. ii' 1I 

.'I’.iii, i>, 'Oi'-foiirtii.'' ~ ' t 

iiJiici ill Hi.m-'fit r! ■ I • ! 

Ill i.e'^'i.i'-. wa- gii ' '■ y 

I hate 'Cllti ns .'l'•.i.lgl-'ll I I !oi 11.11 
- -11 : I 11 ail g:'! ia j.iopii 

till.I; - I 1.-li'i'ill 

Ini. 11 1.1.1 ih-irr'i.iiii'ii. <h.i| n.iuiaiit 
s.iji'I r.iii. iliiiii it .i.i' tl Illy )'i'o's ..' 111 . 

fSir D.iiiiel \\ ill'aiii'’. -i iii igi'trate .itteii.liir 
Police utfice in W hitii'li.J|ic!, w.ts icsi’d, re-.] net in j 
tile IK'gg.iis ill tli.ii, di-l'!.”. '• He yiii' 'liii'k the 
number lias ioci'eaM'd w.iii.'i not I'criod ? ’ ■- 

.‘hif. " 1 think within l! ; i ■ ! I'lti \‘-.li'-., lliey Im', 
raliiev diminished.'’ Mr •nini Ni.itiui'd. thief tliih 
of till (iHicc in lliin'..-iM 11 . n* " !t sirikis me. 
fi’oin lln; knowledge I iM'.e ii.ni. i'lUviiig l,n n elm ! 
clerk of till, Police-otl'fi- m I'n' i-.••Iri e» tv,, sinei 
the Vi-ar (Si'o, thul'thcie aie i.i l ih 
of lieg'.ars ahont the stieets th.i' il'. 
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I lliink the uiniiher is , iiu'-iidn'iihiy di.cren-.ey!.‘’ 
Tills cm responds SO fiiilt with 'cioil strongly meets 
the ohs, rvation of etcri. attentive man. and Inis hei'u 
amplt iiiven in evident.'before the (.’imjniillet.s o! 
the lloiisc of CouHUOio. oii the sl.itc of ediiciuimi, 
ami t.he pidieo of the metnipoli.s, during the last 
•I aton of Parliainent, rcsjieciing the gioiit imprine- 
i.y'i' iti tlie mornls and in thcmaiiucisof the lower or- 
' I'l. Jt. I'AKT t. 


with regard to the number of the whole. Wo ahull 
next speak of the arts by which it is undcrslood 
tlrat the trade of beggars is carried on. Tin's ap< 
jsears to be the grand subject of curio.sity. There 
js a mystery about this, and a fancied ingenuity, 
which thoiic who wish for the tnarvtdloiis arc very 
much stimulated to cxjilorc and to magnify. 'The 
fact, however, is, that the coutrivaaccs, upon the 
whole, are few, and almost all of them ob^•ious, niid 
coar.M*. They .ire cxpodiculs for exhibiting tts 
much as jrossible of the appcmranccs of dbtress. Of 
these, r.ng.s and iiasliiu'fiis tiic one portion, which it 
siirfly rcijiiircs but little ingenuity to display. The 
dilferenf Iviniks of bodily intiriiiity, chictly those which' 
iiieapiicitatefor labour, .are the remaining portion. On 
this subject the most authentic details which have 
betn col.'ntcd, are those contained iu the Ihporl of 
l/ii‘ CuaxuiHcr on Mcndlo'. i/. W'e shall select from 
the evidence, ns lar as it goc.s, tin? description of the 
jiriiicip.ii arts; and tlie intelligent render yvill per¬ 
ceive, thill, with regard to invention, they uri; near 
the bniroiu of the scale. 

'I'hr Hi'veiend Wilh.un flurney said, “ I am reclov 
of .St Cletneoi 1 );iiie'. and minister of the J'Veo Cluipyl 
in \Ve:-t Sireoi. .'h (.iles'.',. Jn the course ofmymi- 
iiistii ihcr,'. I ii.iiii ii.i'l a irrenl deal of ocinsion to 
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i ."lent ilblrcsit, I have ascer* 
fii'ir diilerenf w.iv.s of begging^, 
nhieli are sent In and some 

I k.-r (.( gc'iri, who Ro from libuse 

I I v< t V door. If tlu y get a know- 
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l ii.'-oii 111 the stret't, they 
ii.i.i' i.i.'ivcd iiioiicy at his house, to 
'll) rc lit, or the pottage of a letter 
>• ,1 ••>11 i.i.ii Ini'-'lu'cu .'ix or swell years at sea, 

' 'll iho.u tiny exptet a remittance; or for 
1 • ji' iini'."-. On these occasions they have getie- 
■•iin e viiiiei. tlatcment in their hands. Some 
lilt -t.uii.iiary. They conic to their stand 
1 >ei.'i'i;i hinii, ivlirre they remain all day, or uf« 
.•Ml iit.u.i liiuo'. tepair to unulhbr. Of these licc- 
111. •. who are blind, or tnaimtHi, or have chu- 
ilu-o. iirci'i-i! the bi'hl. There are others, women 
m‘c moveable beggars, following 
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all.' 1 hii.lieu. who 
■I II lilt ■•U'l et but the people. For iustaDce,»l tllctinle 
.!' !h. I'kiy, i!u;y are alw.iys very near the theatres; 
.lull >1 ihi y sa- a youi'g gentleman and a jomig lady 
H.ilking iijgctlier in dcepconverstitioti,thcywill pester 
limn, anil run h'ef.irii them till they give them sorac- 
thiug ro get rid ufthom. Those people, atetheriimcs 
•)f ilie day, if it is a Sunday, fur iuslaucc, will be foimil 
ueur thnpcl.s where there arc large congregation.^, 
(hoy know as well where the large congrogaiioii.s 
.are a.s possible. There are others who are conlinuul- 
ly br'gging from house to house ; they go tliroiigli a 
great number of streets in the day, occ.i.-ioiuilly tak¬ 
ing a ballad, or a bunch of matches, .'ind pretend 
to be picking up boms in tlie street, nml early in 
the morning kneeling down to aiea'i, torincntuig the 
S 
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port of the',Cfoi^^^'^-4 *if. coHecWi' i^-, %s^* 

tion corarau»ic«^^,fo Aiw.jinejjjbera ^»«y , ^WHltrty of 8|ifolBf^4;iSw'*»b»UjneBterl^^^ 

institutod for Benp«owft^ Ftorpo^ !“• ’.," ne’goes lfte<^ly to nafeedj tM' U fit rf«no5t,<itisgvi9tlbj5. ' 

“In Ni<!to]i«*eW*ri! RoseftiaryJMe, dw^’ore Rir *»yperson to,seel^ini to that8it«f»tioo. Anoth«r; 
about'twenty Ir^ggavs, toalo,..to*3;fenu««oVof ‘tosn I have known upon the toisn these fitleen <w! 



.♦^In Mill-yard, Chutch-tane, abobt-.;j^^ ^at watPtoC^d in tbo puj|f}&Uc art. He geoage- 

beggars.'.' 'i'*;* '-' ti^ljryltJlout ft hati’wiih a-waiste;^ 

;.; '* In Horsc-cot0' to>d Blao Anphor-ya^, ^us't dfifohgh, and.’ his fttoat with a canvass 

bag at Ilia hack: ’he bogwk'gdseraliy by singing tome 
sort of a song, for he has the voice of a decent baU 
lad-singor.. He takes primroses or soniethio^ in his 
band; and gtoicmUygoes ii^otog or crawling Tn such 
a w^,' that any'jtorson woilla sappose he couhl bbt. 
step one foot before another. 1 nayoldso seoirrhito, 
if a Buw-strect officer or beadle came in sightj walk 
off the ground as quickly as most ^ople. Thereja 
.a mat) who has. had a very genteel education, (tod.- 
has been to the rnedical line, an Irishman; that man 
writes'a most beautiful hand, and he principally ^s 
his livelihood by writing petitions Ibr those kind of 
'pe<^lo, of various tteaeriptioDS t whether truth ot- 


about fourteen'beggm. 

. *< la.Dfttridge-attoet, Mew-strect, and St Cathe-. 
rtoeV-fanc, about thirty female boyars. 

la An^l-^anlons and Bloc Gate Fields,, about 
twelve'beggars, four of tbein blacks. , " 

“ la, Chapel-street,' Cotomc-rcial-road, stoV b^-. 
gars.' ,■ ’ 

- **. In Goodman’s-yard, Minortes, six beggars af¬ 
fecting blindness. ' 

“ In the neighbourhood of Shoreditch and Beth¬ 
nal Green, about thufyrfive todies may, be Cinaput- 
ed at one hundred .aba , fifty toembersi who subsist 
by begging and plunder. , There arc about thirty ' 
Greenwich Pensioners, who hire instruments of mu¬ 
sic and go out to parties. 

“ If each beggar does , not procure at least 6s. per 
day, they are considered very bad at their busi¬ 
ness. , ., • 

“ In vi.»itijig George-yard, leading from Hig^' 
street, Whitechapel, into wentworth-streel, we fuuiid 
there were from thirty to forty houses apparently toll 
of people; and being desirous of knowing the situation 
they wore in, .wo^gatocil aecess to several Of then) 
where we bad formerly visited distressing cases; 
and from the information wo collected, vve’ conceive 
that to these houses titcre arc no less than two 
thousand people; tlie whole platxs indeed, presents 
such a scene of human misery and dissipation as can 
hardly be conceived. We learned from those we 
had access to, that one half of these inhabitants 
subsist almost entirely by prostitolion and beggary; 
the other half are chiefly Irish labouring people. 

“ In Wentworth-streel (adjoining the above yard) 
there are a great many hous;^ occupied by inhabi¬ 
tants similar to those in Georj^-yard. One of these 
(a private house. No. 53) we visifod, and were, not a 
little surprised to find that it contained one hundred 
beds, which are, let- by the night or (^erwisc, to 
beggars, and loose characters of all descriptions. In 
some of the lanes leading from this street, there are 
other houses Of the same kind,’’ 

Mr .Sampson Stevenson, who had been Overseer of 
the parish of St Giles’s tho. pfbeeding year, and by 
that circumstanceforced into an acquaintance with the 
practices of its begging 'inhabitaota, said,—“.There 
IS, a whoso real name I do not know, but he goes 
by the pome of Graane Mano'o. He is a man who,. 

I believe, is.'sc^i’^^ly ^ df lijl 'three months'in the 
yearfor he 4 so abbif^r^and vite^ki character, he is 
very ^kquently in jjigl- for'.'hls abOK ond mendicity. 
He is young enou(^ to. hsve'gbne. to sea, but I be¬ 
lieve he. hes'^^ei)'-Irpptuired, cons^ently they w'ill 
not take hllirt,.^rhf»ye4eeiil hito scratch his togs about 
the ancles, td'^aake tbem',bleed ;.aa)| he'oever goes 


falsehood I know not^ but’ 1 .hove seen him writing' 
them, for which he gets'Rcifi sixpence to a shilltog. 

“ Do you know whether they change their beats i— 

I have seen them come out from twen^ to thirty put 
of the bottom of a street, formerly called Dyet 
Street, now called George Street, They branch off, 
five or six together, one one way, another another. 
Invariably, before they get to any great distance, they ., 
go into a liquor-shop, and if one amongst them has . 
saved (and it. is rare but one of them saves some of 
. tile wreck of his fortune over night), he sets them off 
with a pint of gin, or half a pint of gin amongst 
them, before they set out. Then they trust to the 
day for raising the contributions necessary for them 
subsistence in the evening. 'I1)hy have all' their di¬ 
visions. The town is quartered into sections and di¬ 
visions, and they go one part one wtiy, another part 
another. In regard to the mendicity of people, beg¬ 
ging with children,. 1 can give a little infbtolatlon 

X n that. There » one person, of an acute nature, 

I is practised in the ort of begging, will collect 
three, four, or five children from different parents of 
the lower class of people, and will give those parents 
fid. or even more per day, for those children to go 
begging with. They go in those kind of gangs, and 
ini^c a very great noise, setting the children some¬ 
times crying in order to extort charity from the peo¬ 
ple. 1 had an opportunity of seeing a number of 
those cases, being a parish ofiiccr. They wifi some¬ 
times have the audacity to come to tho Borrd for 
relief, which we hare four days a-wcek: there is a 
great deal of money given in St (Jiles's. Tliey 
will, if necessary, sa-ear they are oil their oa n chil- 
dr«a>^ and being, in-general, of Irish parents (wliere- 
cyer'dbc tree fails it must lie), conse^enitiy they get 
somp telief till we con make proper inquiry; but, to 
a very short time, tlicy are. mund out, for we gene- . 
rally send to the place they come from; but the land-i 
lords and landladies arc so cunning, they wouki sweaf 
that the whole of those children belongeri to them. 
But we have people of tlieir own class, to whom wc 
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took wheB sbe » busy in the kit<^n,, until they get 
eome btdken victuals, as they call- it, but they ac¬ 
tually this victuals; dtat 1. have ^nd out. In 
St GS^V there arc some eating houses for the 
very poorest mendicants, where they go and'soil 
this victuals they get from different houses." 

This is a correct description of the most cwnmon 
cases of begging. There is one cose, hy no means 
luieommcin, which we do not perceive described by 
any of the witm-sscs; tltat, when three or fbut men, 
being or appearing to be lame or iiiauned, aiid most 
commonly in the guise of sailors, go out in a'body, 
singing with great loudness, and almost barrica<ling 
with Uieir bodies the streets tUrnugh which they 
move, in such a manner, that nobody can pass with¬ 
out a vehement onset, while the, timid or sensitive 
hardly dare to r^ist. Of course, UiJs takes place 
oitly in these streets in which there is least danger of 
their being taken up. 

The following is a description given by the Re¬ 
verend W. Ciuruey, Of some other classes of beg¬ 
gars. lie had mentioned a set of applications fre¬ 
quently made to him, by persons who pretended 
that prise-money, or benefits of some other sort were 
due to them, of which, however, being deprived by 
wimt of knowing the steps to be taken, they en¬ 
treated a letter to somebody who would instruct 
them; “ but titeir object was to get a letter witli my 
name to it, with which probably in a short time they 
could get L. 20- If I have written to any body in the 
office of the Treasurer of uie Navy, whom i knew, 
for instruction or counsel how tliey ought to act. r<‘- 
conimending the bearer to this person for any lu- 
fomiation he could give upon such points ; if 1 only 
said, I beg leave to recommend the bearer to your 
notice, they would paste this upon another sheet of 
paper, cutting off the bottom part (and one person 
was detected in doing this), and then they would 
take the name at the bottom, and so paste it together, 
making a kind of a recommendation of this person ; 
knowing who I was acquainted with, some other 
clergyman, m-rbaps setting me down as giving them 
10s.; tllat eiergymau is induced to give them lOs. 
also, and to send tlicm to some benevolent person^ in 
his congregation: and so they go on till they have 
got L. 20 : and that has frequently hecn done,' I do 
not mean always by imposition. Hut, in many 
cases, where persons have been in distress, tlirough 
providential circumstances, I have written to ano¬ 
ther cltirgyman, saying, such a woman was dis¬ 
tressed, and had so many children, and that lier 
hrusbond was out of work, and that this I knew 
to be the fact, tor I had inquiiwd. 1 Inivo given 
'.half a guinea, and have given the natnes of others; 
and by this means sufficient relief has been pro¬ 
cured without coining to the (tarish at all. Rut 
the impositions on the subject of recommendations 
are very great; 1 bavc liad letters from ail p.arts of 
the county, inquiring whether I gave a general re¬ 
commendation to such a person; and they have 
said, we saw a letter purporting to be in your hand¬ 
writing ; we were pretty confident it was not writ¬ 
ten by you, but it was a very good imitation. One 
man m Staffordshire, where J had lately been, got a 
great deal of money upon such a letter. I conceive 
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dta beg^^lte .^ sthscts are more numerous at one 
time of .tite-yeaf' than another; and it would be sup- 
po&o4 tbd' tiine .df the year when they were most 
numerous itretd'd b)e.in tlie early part of the vf,inter; 
but that » not case, for now. they are as thick 
as at any timq of the year. 1 have been endeaVour- 
a liWjg time to 'ascertain Uic reason of tin's ; 
atia'tite &«$« mbyious reason .for the influx*of beg¬ 
gars into themetropoUs, at diis season of the year, 
is,.;with respect to.one dass.of.beggars, those .who 
do, it by letters or recommmidations, and not going 
from house to house,..'that they take advantage 
while Parliament is st.Ul sitting, or particular per¬ 
sons being in town; they perhaps are pretty station¬ 
ary in London all tlve year; but they are mure 
anxious at this time, .and therefore more heard of, 
because people are going out of town, and therefore 
they are taking time fay, the forelock, and work 
double tides; that is the reason 1 very frequently 
have letters sent by friends of laine in affluence, Mr 
Wilberforce and others, requesting me to inquire 
into particular cases, and if 1 'found them to be as 
represented, to give them so and so. I have gene¬ 
rally beci'vtroubled more .at this season of the year 
than at any other. As to those who knodt at the 
door to beg, the reason of their being so numerous 
at this time of the year, 1 apprehend, is, that many 
come out of tlic \:ountry with a view to take the 
early hay-time about the metropolis, but they bring 
always ,I large suit with them. If a man comes to 
mow iti the neiglibourhuod of the metropolis, they 
mow their way back again, the harvest beginning 
sooner near the metropolis; Uiey bring with them 
a witc and six or seven children. I have seen hun¬ 
dreds coming up through Stanmorc, when I resided 
there. They generally come too soon, and the 
streets ari" filled with these poor people:- One •■'ays, 
if I could but get money to buy a tbrk I could get 
work; and another, if [ could get money to buy a 
lake, I.could get employment. 1 hare had half .a 
dozen with me since Saturday, stating that they 
came up to get a job of work, but the market Ls 
overstocked: there are so many Irish here. The 
consequetice of -these - people coining is, ilieir chil¬ 
dren are immediately set to begging in the streets, 
and with the diwt upon them, having travelled a 
great way, and fre<|uently in real want, they mo^e 
the compassion of people very much; they are fre¬ 
quently sitting with papers stuck in tboir hatj. In 
the course of six or eight, weeks great' numbers of 
those will disuppciit; the husbands will-get to mow¬ 
ing, their wives will ^et a hay-fork, andHhe children 
wUI get to weeding in the gardens t -'Ihcn they get 
a dreadful habit, by coming to the metropolis, a ha¬ 
bit of idleness and drinking; and those mtildren are 
annually instructed in idleness.and drinking, and of 
couiise lying; idleness is sure to Wing on lying and 
tiii^ ,J dare say there are very 3^’ of these men- 
dicaht children avho are not trained up to pilfhr as 
welt,as. to beg; they come gprincipally, I believe, 
from the manufketuring- counties. On a journey 
from Birminghiun to London, two years ago. I pass¬ 
ed fiipt less Oian two hundri^ with their wives and 
children, who were begging as I possed,’’-' : 

. The foUowing statement is inserted in the Re- 
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' SkeKw. nrc obliged to give 60 inetl»ii^ trf Jet^t the itoposi* 
tioiw we itiro ,li^)lti to, tbr wo are often inuwsoil upon. 
A grwt many of’ tliose ciwc# were bciore nu* iiiht 
yesOr a^ a parish ofliccr; witore a womiiit liuil been in 
tlie liabit of rciv-iviug r)S, a-wook, ami at last a wo* 
inan of her own country came forwanl, as.«l taxed 
hjtT that three of tlw children were not her own, 
Wc never «a\v them again, but they went into other, 
parishes, such as Mury-lc-bone, St Andrew’s, and 
other parishe.s, and sought relief there; they know 
we cannot rcnnrve them. We have had other W‘r* 
sons wintso families are their own, end when they 
have a habit of begging, nml get a good deal of mo¬ 
ney by that trade, they will not go to work. But wo 
have complaints from a variety of persons round 
Bedford and Bioooisbury Square, of those persons 
being nuisances. And when the parties hiivu come 
to tho Board, we have olfered them the bouse to come 
in with wife and children“ No; I expect my hus¬ 
band home very soon, and 1 will not come into Uio 
house.” In tliuso cases we get rid of them, but we 
invariably offer them the hou.se. When tlioy wilt not 
take it, then we stop the relief, for 1 think the house 
is the best thing for a family of children, and a dis¬ 
tressed family of that description.” 

Mr William Dorrol, inspector of the pavement of 
St Giles’s and St George, Bloomsbury, said,—“ One 
evening I was coming down Tuttenhnm-conrt Boad ; 
a man and a woman, both beggars, were quarrelling. 
The. man swore at the woman very much, ami told 
her to go down to such a place, and he would follow 
hor. I said to myself, I will see this .out. She ap¬ 
peared to be pregnant, and very near her time. I 
went down to Sheen’s, I think he sent' her there. 
There was a quarrel, and he said, “ t will do for you 
presentlyand he up with his foot and kicked her, 
and down came a pillow stuffed with straw, or soma- 
thing of that kind; she wa.s very soon delivered. I 
bare been informed of a circumstance respecting u 
man of the name of Butler, that went about; he bad 
lost one of his eyes. I am told he had been to sea. 
lie had a dog, and walked with a stick; the dog 
went before him; he hit the curb-stone. I’ooplo 
supposed he was blind of both eyes; he tur.icd his 
eye up in suclr a way that he appeared blind. When 
.. be returned to his hotel, he could see ns well us I 
' could, and he wrote letters for his brother-beggars. 
Tltts man has been dead two or three nionUisl” 

The following is a curious fact, testified by Mr 'i'. 
A. Pionigao, master of the Catholic Free School in 
$>r Giles’s.—“ About two 3 *cnrs ago, there was an old 
woman who kept a nigiit-school, not for the purpiise 
' ;y of instructing children to spell and rend, but for the 
.■ -\(>oie purpose of teaching them the street language, 

« . scold ; this was for females particula^. 

female child, according to the woman’s dcclara- 
tfbn to, mp, W'ould act the pqrt of Mother Barlow, 
and tbp braer Mother Cummins; these were the fic- ‘ 
titious notlips they gave, The old woman iasiructed 
the children, in nil tlie manmovres of scolding and 
clapping. thWr hands, at each other, and making use 
of the »n bf infamous expressions .they use. 'Ibis 
led them into the most dtsgraceful scenes. WTicn . 
these children met, ijf'(the entered into the depart- 
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roontof. fi^jffpplho nextdd)', wel» prepared 
«o and to excite a mob.” ^ ' 

This is-.^ar^y ot’ the information which 

is ciintnht^iK ibis e^ebrate.d Report, with rclgerd to 
the aris wipCb.ige employed bythe 
metropolis. ,„We .shall next consider iho estlwatoProbiUe 
whi^i oaa^tii^,V formed of their gefthm. On this 'J'*’!!!".'* 
subject 0 great bias to exaggeration. Both 

i^p the?o witnesses, wrth certain ex^ 

^(^idn3,' nj^ar to'led by 
Mr Gotfley ,'had w^^ 'of one individtip] who 
boasted that be cotlld wtm case earn .9s. a-day; that 
lie would go thrintgh sixty streets, and that ft was a 

5 oor street that woMld.,n(>t bring liim a penny. Sir 
Nathaniel ('onaot, hbw^er, being asked, Did it 
ever come to your khpvlpdge, what any of the mendi¬ 
cants got?” made axgiwefii-j-f' I have heard very large 
sums stated, but I disbelieve many of them; I have 
not known of money being fbund alioui tliem; there 
arc a good many very. impudent fclioitrs ceitalnly 
about ine streets, wbb.;iir«'ydry irpuhleschne; those 
who have been taken up hav^bjeen seldom foatkd with 
more than a shilling or twbj but I bt'Iieve some of 
them had hoarded at home, 'I'hcre was a woman 
hruiight hi'foru me, when I acted at Mariborough- 
street, who had a caddy in which there were nine pr 
ten guineas hoarded,” 

Joseph Butterworlh, Esq. n member of the Cominit- 
teet slated os an inference fVom credible infbmialion 
tshich lie had received respecting their mode of 
spending, that their daily acquisitions would not bu 
less than from to ,9s. each. One particular girl, 
however, wliotp ho examined, stated wat Is. tid. was 
the common amount of wbat she Wis able to collect, 
though on sorap days she' made as much as 4s. or 
5s. 

Mr Sampson Stevenson was asked,—" Has it fallen 
within your knowledge what the largest'sums are 
that have been gained by beggars in the course of 
the day ?—That i have been unable to ascertain, 
but 1 have heard them brag of 6s,, 7s,, or 8s. a-d.-iy', 
or,more, acicording to tbejr luck, as they call it; and 
if one gets more tnau the others, they divide it with 
the rest.” 

It appears from words Ihemsclves of Uie evi¬ 
dence on tills pointj tfiat. it is insuffident to prove 
anything. It is cither the result of hearsay, which 
hearsay was prdtahly the “result of eohjeciure, not * 

of knowledge ; OT it Is founded op what the beggars 
themselveshavp said, when,in a .boasting hiinmur; 
that is, when actuated with a tioslre, to make their 
gettings appear as large as possible, and when, of 
course, flicir own declarations about ^e ainuuni of 
them arc, as evidence, of little Of, no i^ue. 

6 . The ground on wliidi tlie’pjanion of the great 
profits ^f Begging^ seems chieftyj. to be founded, is 
the! notion w’hich l8.,«ntprtain@i'of their oxpeiisive. 
mi^e. of/Iiying. It thence necessary, l^re 
we'eflduce die,remarks v^Ji^;”%^eair to bo cglli^ 
for oin the sidiject.pf prora||..''tp.>tat.e the cvidehcc 
which has betjp, farftUlte<k.<^thp subject of expebce. 

The lieyisfend^ Willhp/GAWtiey was asked,— 

"Have walks arc 

considereda SOrt ' Of jpfbpiaftyiUjiYlS; 1 havr 
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<‘ Asa that a bEnd'tew «aWh^ at a;|^^ 
plaws', ^arivei uWisir flf^wl^'fhteriP W 

U)e 7 have ^cir mleSriM'a Ardysings^^rjifeW fo 
a house in SeiitTStr^t, jvbere I bffa teen a ^ea* 
fat map, who mO'v^ .'hlhiself ahdp; ;t»B'a 
board. When I fived nf^. the j|^|;;^ifOjad, I li^re 
$ea» .eight or top of perst^; 'igo ^to' a miter* 
able to .the }ow^S$^tt of Kent Street. I h:^e 

seen.tab^s >et| one a! long table eorercd with 
a coaxae\ic1oihj but a clean one; and there was 
iiotnethiag jrpasting: I was ofi%id to go in, on ac¬ 
count .of this than, who was -a very violent one; this 
.man etas among the rest; they were going to have 
their dinner at, the fashion$ble hour of seven. There 
was a cripple among them, who, u-sed to be at St 
‘Oebrgo’s Chapel in St Geojge's tields; he used to 
lie thprO; wd pretend to hold out a pamphlet; ho 
waa. weak- about tlie lotus, and his legs fblded under 
him. ■; I really brieve the’ stories' wnibh have been 
told We not exaggerated. , ‘ , 

*• Have, you any opportunity of knowing that the 
bread dicy eat is always of tlic bestf-^Yes; they 
.would never eat any but tlte best wheateh bread.” 

Tlvls evidence proves but little. It is solely by 
'conjecture, Mr Gurney here infers that there was 
any considerable expence. 

Sir Oanicl Williams was asked,-*-** Do you knW 
their mode of life i—'Iliere was, in a situation called 
Church Lane, Whitechapel, some years ago a house 
of resort of beggars, which was well known' to all 
that class of people in every part of the metropolis, 
by the name of The Beggar’s Opera; the sign of 
the public-hoiise was the Weaver's Anns, but its 
slang name was The Beggar’s Opera: At the period 
I am mentioning, these beggars’used to resort there 
of ah evening, alter having pCTaiiibulated their difter- 
ent circuits, and lived well; they spent a consider¬ 
able portion of money, would have hot suppers 
dressed,, and resale t^mselves with lieer, punch, 
and often other liquor still more espensivo.” 

How unfortunate, and at the same time how 
strange it^isj that not a single quostion was put to 
this gentleman, to ascertaah whether , he knew this 
by hearsay, or by,observation. We are constrained 
to conclude Uiat It was only by hearsay; because, 
had he seen the facte, it would have bc*n.natural to 
say so; and because we arc never entitled to make 
an inference stronger than the premises on which it 
depends. , . ; _ 

Mr Butfenvorth describes scenes of a similar sort, 
but has attention enough to accuracy, to say, that he 
is oniy cmlibly informed of tlie things which ha 
states. Not ti question ,is put . to him about the 
soutxes.whence his.ipfi^majtiott Is derived; much 
. leiifarc any of thc-'p^rsd^^who gave it brought be- 
; -fare the'Committee^l^b: not to,have', been 

contend'with' tin.* .bentejqf, when tlii^ might have 
• had the original cvitldoce. * Mjrj^Battoiworth did, in¬ 
deed, volun't^.Jfor h 0 -was noV-proivokied-to. it by 
any interr.ogatii^) - tlie description .of ohe person. . 
■*• I sbber.hackhcy-Obachnian,' 

upon wtvote«^ila ^9 kcan defend, who has fttquent- 
)y conveyed'beggars to their lodgings j and forraer- 


lib plied in been t>aMeA ; ^ > 

'^ta’|HiWii^-]hOMites wliicK Thnunt, to take'tiiOT^ 
from thbaj^uheing. so intoxiesded they could, hot 
■ y^lk home, ’If rals ■ information of the backney- 
,.t»achAtem Was of any ynlue, how wrong it was not 
to 'call the hbckncy-coachman, and get his owii in- 
..hM^Riatidn'frdih himsclfi According to what appears 
from Me Butterworth’s words,, he might have convey¬ 
ed a'h^^r ftrpni thoso houtes, eitlier twice or two 
huodi^ time* in bis.life. . , 

This if a very iinpierfect mode of collecting evi¬ 
dence. 

■ Itte only person who gives anything diat resem¬ 
bles the evidence of his own observation upon the 
trubject is Mr Sapipson St-evemmn. ,IIe was asked, 

' -r-** Have you had an opportunity of utiiking observa- 
tfqttejlon the character of street beggnrs?—A^groat 
deal; not only befbfe. I was officer, but having jbeew 
led by being officer to |ook into the matter, f have 
blade great observations, because there was a houte 
which thOM kind of people used, not above eight 
yards from my own- house Lcompla’mt being made, 
the nuisance was done away." 

“ Have }’oa had an opportunity of making particu¬ 
lar inquiry into die cliaraeter of individual beggarsl' 

— f have'; in fact, I made inquiry, not only ortho 
landlord, but of some of those who seemed to be ol 
a superior class, or petition writers; that was before 
1 ivas overseer. A year or two ago this house lost 
its licence; it not only encouraged those .kind of 
people, but peo^e guilty of felonies, and sh on. 
This threw them into other quarters; and they m^e 
their residence at a public-hoUse called 'Fhe Foun¬ 
tain, in King-street, Seven Dials, where they assem¬ 
bled not only at night, but in a morning before tliey 
started upon their daily occupations, as they express 
it; f have seen them come in. A.s it is a house, 
the landlord of which is very rcsjicctable, and has a 
family, I have gone into die bar on purpose to see 
their manner of going on; that is very near the tap- 
room; lliey come at niglit, perhaps individuals, 
and likewise those sailors, or pretended sajipjrs, in a 
body; but those who go one and two .together 
come also; those who are sailors never take any¬ 
thing on their backs like knapsacks, for they only 
bog or extort money; but the others beg clothing, 
or anything they can get, and they always have n 
knapsack to pot it in; they will come loaded with 
shoes and .various hdbilimehts, which. Iv ing nc'ar 
Monmouth-street, the place where they translate 
old shoe* into new ones, they sell, and likewise the 
clothing. I have heard tliera say, that th<^ have 
nmde 3s. or 4s. a-day in begging shnesrfor some¬ 
times they got shoes that really were vety good onci: 
and their niode of etciting chatity for shoes is, in- 
variifoly, to go barefooted, and scarify* their feel and 
.heels ivith sonietlting or anotiicr to caase the blood 
iteit were to flow. I have seen them in that .situa¬ 
tion many times; and thus Uiey salfy out to their 
ditlercnt departments, but invariably changing their 
routes each ^y, for one is scarcely ever seen Jn the 
.samp.direction two days together, but another laikfes 
hill UtuatioR. I have seen them myself; I never 
saw; them* outside: but 1 have seen considierablc 
sums of nioney pulled out and shared amongst tiicm, 
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both colieetWely ami those who go two or three to> . 

geiher. Victuals I do not think I ever saw brought • soo, for {n the passage which has just been' 

into titat plac:e, for I rather think, they .throw it quoted, glVcsat»''WUhoot any rostriction whatsoever, 
away when they get it. Mostly shoes and clothing, as a general- cttaftcotetfstic of the beggars of whom 
and such things as those, which they sell initnedi' he speai^ to be Very abusive when their applications 
atoly. They stop as long ns the house they use is- are refosetl, Kpw, this may safely be pronounced 


open, aOd get violently drunk, and quarrel witli one 
another, and very 1‘requenily fight; alter that they 
arc not allowed to remain, il‘ they were, the licence 
wonhl be stopped; and vi ry likr’ly there arc houses 
in St (liles's where they spend the other part, if they 
liave any left. 

‘‘ What is their general eliaraelcr ?—They arc pro* 
pie that arc initiated in this mode of begging; one 
tenches another their modes of extorting, for I cmi 
cnll it nothing else but e.xtorting: And they arc 
of the worst of characters, characters whose bias* 
phemy it is almost impossible to repeat; they will 
follow you in (I street for a length of t'jiaeo, and if 
they do not receive money, tht^y give a great torrent 
of abuse, even all the time you may hear them. 
Most of them have no lorlgings. There arc houses 
where there are forty or titty of them, like a jail, 
the porter stands at the door and takes the money ; 
for 3d. they have clean straw, or something like it; 
tbr those who pay irl. there is something more de- 
eent; for (id. they have a bed ; they are all locked 
in for the night, lest they should take the property. 
In the morning there is a general muster below. 1 
have asked country paupers who have come for re¬ 
lief, how they have berm ciilcrtainc,d, they say. Very 
badly; they have gone there. The servants go and 
examine all the places, to see that all Is free from 
felony; and then they arc let out into the street, 
just as you would open the door of a jail, and let 
out forty or fifty of them together, and at night they 
come again; they have no settled habitations, but 
those places to whielt they resort; hut there are 
numbers of those houses in St Uiles’s.” 

Most of the statements in this declaration are very 
loose and vague. Yet not a question is put by tlie 
Committee to ascertain how fiir the witness had ac¬ 
tually seen and heard, and how far he merely con¬ 
jectured. Ncr; ho is allow'ed to tnake up a compound 
of what he saw, and what he conjectured, just as he 
pleased, and to leave the ingredients without any 
distinction. In several things ho >s palpably and 
grossly erroneous. For example, he supposes that 
beggars in general throw away the victuals which 
they collect. It is likely that they should take the 
trouble of collecting any thing merely to throw it 
aVvay t It is likciy'they should throw away tlnit for 
■ which they might gel money ! Besides, the asser- 
tlion is contrary t«) what is actually delivered in evi. 
donee to the Committee; the fact, that there are 
places in St Giles’s where the commodity is rcgular- 
fy bought, and where those who have collected it go 
to sell It. 

' Nothing » more common, in cases of this sort, 
than to receive a violent impression from the strong 
cases, however few; to overlook and forget the 
small rases, however numerous ; and from the strong 
cases solely to draw every inference to the whole. 
There are strong marks of this unperfeetion in the 


as one oecornaices. The writer of this 

artieJe ai'ay' gii^^ijhis own evidence. He Iws lived 
above in die rh^tropolis: he has walked 

niore than most pkOple,,' bbfb iu'thc streets of XiOn- 
don, and In the roads and‘fields immediately sur¬ 
rounding it; he never gives anything to a casual 
beggar; he has been accosted by thousands of beg¬ 
gars : be cannot at this moment recollect that, in (he 
whole course of that experience, he over met with 
one abusive word s but he has a hundred times re¬ 
ceived a “ Thank you, Sir,” with a bow or a curtsey 
■from the little boys and girls whom he has refused 
and repulsed, and to v^hom it is evident- that such a 
lesson is- taught by tboso on whom their conduct 
depends.. The impostrous beggar, in fact, knows his 
art too well to lose bis tem|ier; and the spirit-bf the 
age, so much improved, renders a mild deportment 
necessary to the success even of the worst employ¬ 
ment. 

Of this evidence about the great gains of beggars, 
some parts arc directly and strongly opposed to tlie 
rest. 

^ T‘hu-; wc arc Jtold that tlicy cat and drink most 
voluptuously; we are also told that their .sleeping 
places arc wretched beyond description. But why 
should tills be, if tlicy were able to afford, in this re¬ 
ject, a higher degree of comfort ? Notw ithstand¬ 
ing w'hnt wc are told about their delicate feeding, w-e 
are also told that there are eating-houses to which 
the beggars resort, and in which they buy the scraps 
of victuals, collected at doors, which the beggars 
who hove collected beyond their own consumption 
there dispose of. This is no proof that they are gc- 
. nerally able to cultivate delicacy. 

So slight an exercise of- reflection is sufficient to 
show that the gain of beggars must of necessity be 
wretched, that one is astonished at the proof which 
is exhibited of the inattention of mankind, by the 
number of persons who believe the contrary. Ac¬ 
cording to the principle of population, which sup¬ 
poses a greater number of hands thmt can find em¬ 
ployment, the ordinary pccupalions and trades may 
ail be regarded as overstocked. Thu lowest is ne- 
cessarily the most overstocked pf all; because the 
hands which overflow from Uie rest. idl driven, 
downwards, and the lowest receives the overplus of 
the- whole. 'I'he lowest species of occupation is, - 
thereibrt', of necessity underpaid f that is to say, the 
wages of thu labourer are not sufficient to maintain 
him witli such a family as is nectary to keep the 
number of^ labourers, hi that Pccttpation, at its ex¬ 
isting'amount. But it must necessarily be, that the 
gains of beggars, upon the wholp,' tJwt is, the gains 
of. air average beggar, arc, beibfr, and amn^derably 
below, the earnings of individuals in the lowest and . - 
worst liaid'S^Ocies of labour. If it were not, it would' 
that tlie wretched starving people, employed 
in’ tbo'lowest, naturally the hardest'-and most pain- 
.10 





All, ^(lede# rfl^onij |^<’iia,‘f to send the«^ Where there isM 

ceive h Stnoll minr;Wiuv|»*d«WapetoM^ vre»td jw.doing no goftl. *, 

(they might receive a K%er>um^ithofuc , i^pMir Cor^han, the eelhhirfttejljnafflstraic, ami our' 

at nil; Jt. weuld,folW. • of jn. grand ihilKpctor on ijie sobject of police, heiug Oak* 

amouhiihg,!to',tkii‘'jto^rj^fe^4u»epopula^>.hlii^ edfor hia^inion of th.e taHisei^,of mendicity, »»id,—. 
«r all W ^ ioa^mi^nt portio^ ore enddfWe4;!ii^’. *i U docs appesr toat there arc. various classes of tnen< 
this degree of heroic^ vu-tue. This wWdj^-he'tojsup*^ .di^nu, which ore all i»etty ntuocrous s First, those 
pose a.giinBibility.to. moyid-.ooftsider^^i.wbiim, ip ^iit are beggars by protession, who are the iprime- 
the- of m ^presei^,t&gra^l^ diatevC^jeota pf the attention of the police., Second* 

pbv^rty^'is' otterly inpon^^M^lc with the Jtawa of, h^' ly,. th(^, that,, from temporary pressure m the winter 
mairnatjdre.. !. ■ • ,r,,; . * season, and other seasons when work is slatrk, or 

We regard it, therefore, as a matter of demonstro- they have any special pressure npon them, fall into 

tlon» that , the eaniiotffl of beitKars, as a class, are want; such as we wim flwoT/iiwsifies o/so/fhm, when 


issi 


man nature., !• ■ • ,r, ,; • . 

We regard it, therefore, as a matter of demonstra* 
tion, that , the eani<ogs of beggars, as a class, are 
cohsiderably beloW the earnings of the worst paid 
class of labourers. ^ a 

With this conclusion, however, it is veiy cpmpatj- , 
' ble to suppose, that individuals in the class bf .bog» 
gars, thdSc who have more skill n.pd industry than 
the rest, may attain to considerable gainsas it is 


Causes of 
]V]t ndicity, 


sucK as tJte wivex andjamilies of soUUers^ wheft 
their husbands are abroad; or when, from sickness, 
the head of the lamily is, out of work, many of them 
have lio resource but to ask aims in the Streets ; that 
class is .forced to\do so fcoro the inadequato allow¬ 
ance thd parishes, can make them, partly arising IkoRi 
their not being padtlifoners,' and arising also from 
the circumstance of the smalt sum tl>e parishes can 


eyidf ptly nn occupation in which n greater or less the circumstance of the smalt sum tl>e parishes can 
diegi%e of skill in working upon the atfonfion and ^ffurd. to . allow, which seldom exceeds the weekly 
empathy .of pankind must make a.COipiiderable dif- . sum required for a miserable lodging. Tlie next 
forehce.. The greater you suppose the gains of these class, i am sorry to say, arc persqps, and f A«y are 


■ forehce.. The greater you suppose tbc ipins of these 
skilled individuals to be, the smaller, of course, must 
you suppose the number of those who midce them. 

7« We .have now exhibited what appears to be the 
result of all the evidence yet before the public, re- 
spccling the actual state of mendicity, ‘fhe infor¬ 
mation is exceedingly imperfect, while it is certainly 
not very creditable to the legislation of our country 
to be thus ignorant upon such a subject. 

It remains for us to present what .the existing 
state of information enables us to discover with re¬ 
gard to the cnuscj which, operate in this, our own 
country, to the production of mendicity; in the next 
pkaoe, to explain the eflich which it is of ttic nature 
of mendicity to produce; and, in the last place, to 
■give a- list of the operations which appear likely to 
be the most powerful in eifecting a remedy,—the ob¬ 
ject and end of the inquiry. 

8. With respect to the causes of British mendicity, 
it will be Ubcful, in the first place, to give what drop- 
])cd in detail from the witnesses before foe Cora- 
juittee., , , • . . 

Tlie cause of which they first begin to speak, is 
what we may call, in one word, soldiering or the un¬ 
favourable change produced in the niinS and in the 
circumstances, both of individuals and.pf families, 
when the individuals, or those bn whom they depend, 
bopotne toldiers, ITtere is nothing to which the 
minds 'of the .witnesses appear to be carried more 
frfou^tly than to this. ., 

Edward Quin, Esq. a member of . foe establish¬ 
ment for sending the poor Irish, to foeir own country, 
speaking of the persons whom they send, declares: 
“ Mo^ of those parties, have been, I should imagine 
niiie blit, of tirolv^ ;<atbbit. in. foe army, or navy, and 
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class, 1 am sorry to say, arc persqns, and tlw-y are 
frefty nmneirous, who have alloixiny^ front Greenwich 
Hospitttl, or who are Chelsea pensioners ; they carry on 
the trade of begging to a pretty considerable extent. 
Strangers wander up to town, of which there are a 
great number, in search of work, with their families, 
and are disappointed,, in consequence of the scarcity 
of labour, from the supply being greater than the de¬ 
mand ; which has been evident to me, and very much 
so, from attemlilig the very unpleasant duty of ap¬ 
peals against parish rates, and that discloses very 
often a great number of people out of employ: a 
number of those wlio have been wandering up, as 
well ns those stationary in town, do obtain some sub¬ 
sistence, I apprehend, from begging. Those are all 
the difierent classes which occur to me at present.” 

Mr Davis, the agent' by whom all persons taken 
up us beggofs and vagrants in London and Middle¬ 
sex, and passed to other counties, are conveyed. 


wicb or at. Greenwich, sometimes I have a whole 
coach-load brought up at a time, some going one 
way, some anollier; if it is possible to get away, they 
w'iil. Some of them say, We must go out of your 
district, but we will not promise to go all the way 
home.” r 

The Edinburgh .Society, also, for the suppression 
of beggars, say, in their first lle^ort^ 

“ The widows, where not charity work,-hpuse cases, 
were generally found burdened witli fornil'cs, fre¬ 
quently tbc widows of soldiers killed in battle. The 
married, women were, either old, or with families, 
tlieir husbands being labourers out of employment. 


mo8dy.with.^foH|tij«Sfrvt^’|tj|^-Qor^eaai whatever of br soldiers abroad, many of whom had once enjoyed 


returning,egcepi^ pe^biqis;.' g.teii)po|iiry pass, 
twbpei^. ai milei or.ja j^u^y.a-mfiei we baye knmvn 
s with a wife and «x chUthren, coming from the 
Penintola, sometimes wnth^pd.. or Is. bt 8#.<a-day.” 
}|b makes a curious de^ration with regard to the 


the county allowance os militiamen's wives, biu who 
been deprived of that resource in consequence 
of tjieir husbands having volunteered into regiments 
of tlic line. There seems some reason to apprehend 
that the allowance to the wives and families of mi-. 
litiabieD is gradually eradicating that pride which, 
with the lower ranks in this country, made parish 
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r«|)p(*it (lisgrooefal, nml the renowfte wtfy tof tte «t» 
**^^**^^*'^ tcrly heljrfcM ind tVii'oril.-W '. ’ 5 ^' > - 

Wc shaU not lengthen this arcicte bijf i*i«!?ingoatj 
bocause they are obvious to ail, the cwuttuitancea' 
attached to soldiering, by which it necesserily, be¬ 
come* a great source of beggary, 'rhese instance* 
arc guflident to prove the injprossion winch hasheea 
made by the facts upon the minds of those who have 
been situated most favourably for observing theni._ 
'file next oircunistance which is stated by the wit- 
nc.'oies before the Committee as a cause of muiti{>i>'> 
nig beggar'., i.s X,\\c itate lottery. It is adduced by- 
more of the witnc.'i.ses than one, l)ut wo must remain 
satisfied with a specimen. Mr Wakefield was asked, 
“ You liave mentioned the lottery, as the second 
euuAo; havi’you any facts fo state-, justifying that 
opinion I beg to state a very strong instance 
of an apparently industrious ihan, who applied to the 
committee of the Spitayieldn Soup Society for re¬ 
lief; he was told, tlmt his ap^aranee did not indi¬ 
cate want; aud his uioile of living was asked, lie. 
said be was a “ Translator {’’ which is a businew of 
buying old shoes and boots, and translating them into 
wearable ones. Inquiry was then made, if W had 
such a husiiu'ss, why he should then apply for, rotief; 
and he answered, as a in.rttcr oi‘course, inot the lot¬ 
tery wa.s drawing, or about to draw. “ Why, (ibw 
can that affect your business —“ I have no sale 
for hoots or shoes during the time that the lottery 
draws.” Inquiry was then iimde as to the truth of 
the stutoment, and it was found to he tiie case, and 
tfist he was an industrious and respectable man; 
and that it iras only on account of the loss of his 
trade ttiat ho was brought Into that distress. 

“ How long ago was that I —Two or three years 
ago; the money went, of course, either in the pur¬ 
chase of tickets, or the payment of insurances in the 
lottery." 

Almost all tho witnesses who deliver any opinion 
upon the causes of mendicity, mention ^the use of 
intoxicating liquors us one of the greatest. It is 
needU'Ml, we conceive, to adduce the testnnmiy of 
any individual in this case. The only mistake, of 
winch there is any danger, in respect to this cause, 
is the ascribing to it more eliVcts tlntn it .produces. 
Though mischievous, in proportion to the quantity, 
by every drop that is consumed, it will account for 
but a. small portion of the miscliief which we be¬ 
hold. - 

Local demands for temporaiy labour often affect 
the poor very unfavourably'. A . passage already 
quoted from tJio evidence of Mr Gurney, shows in 
what manner a great number of persons crow ding to 
the vioinity of London in the hay season, are driven 
or Seduced into habits of beggary. 

One cause of beggary ntay, here be mentioned, 
which has not attracted all the attention which it 
deserves. 'iHat Is, the mode in which wc allow cer¬ 
tain classes of thd people, to pay. Utcmsclves by a 
sort of b^ging. In these unhappy circumstance* 
we allow'post-boys, stage^coachm^n, and various 
other edasse* to ^ placea. One wrt of begging is 
Ui:arly ,'dlied to another. Of the saine-tendency is 
the practice by which seryonts take, and hy their 







.ybese are 4 ^ « - , . - - 

mind to the mehoicaiif'IeveL', 
„.,if.,h4i8t40over, that,, cif; this sort; 
(fjproponion tha^^ ^. oiJuMrii^ j^i^t 


whtob htirig: 

’■ ‘VYa-lt^ve 
people,- a 
the 

witnesses represent tite wiant of. 
education, high , ip tlie list of the pause* 

of...ntendi'ei|^«''.|c^i^e of, who bad used .th« 
giT^tilStfaii^gO'of flhh^varis^ij|iOk^^^ of this cause with 
extraoKthiiiry emphasis fc.' the powerful ejects 
of schopliiigf .as {^ying didt' SeW or honowr to the 
people^ which ibakeii them willhig rather to dje than 
to beg. We shicdl not enl^ge upon this cause,, 
which would qSbrd nuiterial* for a volume^ It is ' 
enough, in tfii* place, to inark the Importance wltich 
the mere outward .observallod of practical men has 
drawn them to attach to it., 

The poor laws stand* branded by. the witnesses ks 
perhaps tho most prolife' of the cause* of beg¬ 
gary. ;'I1io object of tljio- jnmr: laws is the visy re¬ 
verse. They are, by this account; greatest 
cause of that wliich they were* contrived tet prevenh. 
Uy making a sure provision for e«ery body reduced 
to want, all motive for begging was expected to be 
taken away. The Icgishitor hwkci^Oftly to one thing- 
whore be had a great many things'to ^icb he ougiit 
to have looked. . - 

Mt John Stafford, the cltief clerk of the Police- 
olKce in Bow-street, said,—“.Tthink it might prevent 
a considerable number ot' persons becoming beggars, 
if tlu'io was greater facility given to the magistrates 
. to compel parish-oiScers to relieve poor persons -who 
are in WanL and unable to work or provide for them¬ 
selves; for, as the law stand* now, iff-a ppor. person 
come* to the magistrate to coniplam that he ts in u 
state of distress, and docs not know what ^ do to ob¬ 
tain relief, that person must appl/tu two oyerscer* . 
of the poor, who may refuse relief. The magistrate 
must'tlten summon, the/'two ovcrscery to appvJir be- * 
fdrelu'M; and it is nof 'u'iatil after tlmy appear, or 
have made default, tixat. he. is enabled to ihake any 
order upon tbe parish-officers to i*}icve those per¬ 
sons ; so that, fo ca.ses where the parish/dfficers are 
from home, or When they live at imy dist^CO, it re. 
quires frequently a day dr two before ajretd^a to the 
summons can pthciured; then, uhi^ss anything 
can be done in the meantime,, the pauper* have no 
means of obtaining relief but by.solidtfog charity.!’ 

Sir Nathaniel Gomint;; die. 'uto^trate, describes 
rite same evil fo nearly'the Hesp^Ung 

tlie hcgg&Ts produced by,-this ck^e ho'**** a^ed,—. 

“ Do you thiidt they epnu^itute a l&rge propoititm. of 
the b^gars in London i—caUn^ Jitate that; there 
are «' great many, almost not OCtUfUy 

known , in. a parish, whd.bat^': tq- wply for 

irnrh^'.inelief, their ; ’I’hey are 

shiff^ ftom ^ree . . 

dnyV hefora^ftey can hdg at ih.e 

cornef .of.-'i'stirOet ;• thi^;i^^^n?jitoby tha.yratdh- 
msiat' and.when they diij'f«|^'td'l^^g. ' 

they liil^kiMillt, inatiiiid dt;being taken td.lh^tjBr-;.. 
seer*., ’ —-* — .-<■ -Lt--:;.™-, ■. 

afliar. 







Becpr. ceiv6 tluM!, if fbiejr couid: go to ibe 

th« moment of c«9ukltjf>' Uwy would not bo m,' 
street*. 

On tbit head, hfwever, the iitrormation eHforded 
by Mr .Martin is the most mipurtunt. It ap]^e»r<;d 
by the Inquiry, of which he wu* Ae principal oi^n, 
into the State of Mendicity in the Metropolis, that 
about oae half of t{u! beggars in the metropolis in 
reaHiy belonged to (he parishes in the metropohs, 
and'were there entitled to relief. • This is most as¬ 
suredly, in the account of English mendicity, a very 
extraordinary fact. It is worth while to give the 
proportions, as they exhibited themselves upon tlu's 
Inquiry; 

CLSSsf P.tkROCHIAl, INU1VI0U/\1.S. 

Of lioiua l^diislira; inrbisive of 
about - . - cWldron, aboiH 2,S3l 

Of Uulaiit ParisiM'S; ludu. 
sive uf - . . 4S9 ditto - • 868 

Tulal P.irochial Cliildreii, 

abiHit - • —•— 1,873 - 

Total Poiochiai Iniiividuab, about ■ . 3.099 

Class n. KON-PAKOCHIAL INDlVIDUAf.^. 


Irish; inrliisive of about 
Sco.cli; iiu*lusiv« of 
Foreign; inclusive of 
Total NoivIMrocfaiiil 
(biildit'ii, abiMil 
Total Nuii'Paioi'hial In¬ 
dividuals, nbciiil 


1,091 cliiidicnj about 1,770 
UI3 ditto - 168 

89 ditto . 

-t,S 2 S - - 


Total Cbildion uu the e,0oo 
casos, about - . 3,090 

Total (itdiviiinals on the i,CKH) casrs, about 


1,997 


A.096 


Mr Martin observes, “ It may appear extraordi- 
nary, that the pornchiai poor should be found to fur¬ 
nish altovo one half of the geiu-rai mass of beggars 
in the metropolis. There are, iiowuver, two causes 
particularly affecting the parochial poor, wliich have 
doubtless contributed to reduce mauy of them to u 
state of beggary; via. 

“ 1 . The practice, generally prevailing in the tne- 
tropoJis, of refusiug relief to paupers out of the 
work-itouse; and, 

“ 2. Tito want of a provision by law, (0 direetj in 
particular easet’, adequate relief to parochial poor, 
not resuleut within the limits of their legal settle¬ 
ments.” 

It was observed to him, “ If it be real distress and 
not imposture, it should a(ipcar that the proper place 
to apply for relief would be the place of their own 
settlement ?-r-U is nstoitisldng how ignm-ant rite poor 
people are. A great many live in a contiguous pfi- 
rish to that to which they are chargeable, then they 
are afraid of the Jaw witicJi directs they should be 
either imprisoned or wbi|>ped, or removed home, iu 
case they apply for relief; and some, who liave 
beiui in better conditjnns in life, are very delicate in 
making their distresses known at ail. 

“ 1-Iave you aacerfainial that ?—Yes; even when I 
have written, 1 have I'requeutiy. found the testimony 
in some degree corrobartUal I liave received be¬ 
fore ; there may have beoo u variation in u few cir¬ 
cumstances, but the genernJ stuteinciit lias been of¬ 
ten true in those cases with which die cotniuiUcc 
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be nidH surprised.. A woman tvenfdpnsd a Begg-ar.. 

■ deol'pf .omperty abroad (1 think in one of the 'ue'V’wr 
Wbst IndiO^ltuaim) some time ago; I found there 
was grouad fer a great part of what she said, but 
not the whole. 

Yua think those persons did not know where to 
apply, till you iofonned them ?—rin many instances 
they did not know how to apply, or they have been 
so iutimidaud by the letter of tlie law they were 
afraid. 

“ Do you think algrgc proportiop of those who ap¬ 
plied, became beggars and applied ibr relief to you, 
because tlicy did not choose to go to tlicir parish ? 

-—1 think tiicre were some, but their motives dtr that 
were very various; in many cases it was entirely ti- 
inklity- 

“ You have nicnttoned in your printed letter of 
1811. as one of tlic cauncs for beggary, the want of a 
provision by law to direct, in particular cases, ade¬ 
quate relief to parochial poor not resident within the 
limits of their legal scltleinent; whnt do you mean by 
that i—>1 mean, tliat supposing tliure is a man bcv 
longing to Liverpool who is a coachniaher's smith 
for. instance, or in some employ in London, and that 
be falls into temporary distress by sickness; the 
distress of that family is enhanced, and often goes 
to the cxcc.-is of making the wife pawn even tlw 
working tools of her hus^ud ; if tliey could inunet 
diutely go to any magistrate, and claim the neccssav 
ry relief, to be afterwards refunded by (heir parish, 
that distress would he prevented.” 

To Mr ('oiqulioun, the magistrate, it was observed, 

—You have given it as your opinion, in your 7 icar- 
/ise on IntiigrnM, that among tlie causes of vagrancy 
is lire iiardsliip and di-cad of reuiovuls 1-r-I look 
upon the removal as one of the greatest evils at¬ 
taching to the pauper system; rf tliat could be 
(l•luc away by legislative regulation, so as to let the 
imrtiien fall equity upon the country at large, that 
would do more to reduce the rates than any thing 
else; it is ti lamentable thing. 1 know in the year 
1800, tlmt iu liruintree .and Uockurg in Essex, al¬ 
though tlic average of the whole country was not 
above 5s. (id. in the pound, they paid acluaily 40s. 
in the pound for poor rates, whicli amounted nearly 
to a dj>in]ienson of property, in (he liuiuls, perhaps, 
since William the Conqueror, of some of the pro¬ 
prietors : and 1 know of property which would let 
for L. 200 a year in any other part of the country, 
letting for L. 20; And 1 remember another in¬ 
stance, of u person who had established a nursery ; 
he Wits rnted for tlrat nursery L. 70 a year; it h|d 
cost him L. HOO; and the question with him Wiis, 
whi ther it would not be better to abandon it than 
sustain the btirtlien. Wherever you see in England 
the iinest surface of country, sucli as Hertfordshire, 
and all the soutiierii counties, there you have the 
greatest portion of poverty: In Sussex, by tlie l.ist 
returns, it was 25 in the hundred, that was, a fourth 
part of the population; in Dumbcrland, live; in 
I.ancasitire, where we siiould expect more poor than 
any otlier, from the Huctuution of labour, 17 . 

“ Do you conceive, that the system oi‘ removals at 
once tulds considerably to the expence of tlie rates, 
and is a great grievance to the morals of the poor t 
li h 
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—Tlul it (Jegradt's the pour t.) 4 very grout degree tlwoo wovk-hoive» for ihepurpope ofbeffiing, in the Ceggiit, 
is eertuin; and lh:t! it .liltU to tile rates, but mostly coti^e of thfr day They go out on Qie Sunday 
in till-1,; ■tiopoli'.. Ilk- imuiagCvs of the poor are gcuersdly, and.I hflic'e many of them beg, Indeed I 
vr/} Willing, tliii'liiiig to get rid of them in a short am pretty sure of it." 

fn-i to iikiim.iiii them, ruilier thyn send them to a As a cause ofbcggnry, it is nccessafy here to men* 
ri-ii eijiinicr; ii it i.* nilliiii'.’il or .iO miles, they tion enr-Zy fi.W impnnidi'itl mtiningff, and all those 
» >'lfumiv.’ them. (Hit if it i.s'J';n iniii's oft’they do other proct'cdiiig.< whicli tend to increase procreation 
not go to t'le ^■.\|llllee. beyond the mea.stire of suh-dstoiice, .md thu.s jo k'jep 

“ I heii they imtit hiiv the panpers |).'rpetua!ly -the gre'ut nmss of the people sunk near to the level 

upi'ti themIli y are in hopes (>l'M>i>n }H,tting rid of of raendici'ty_a proximity from vvhieli, hy the slighl- 

th’-.-i; tiny riric:! gn iiitn the hm.-c I'liiui the .sickne.'S e.st accident, many of (lifiirt arc eontimially falling 
>'l‘lli.'Ill III Ilf ihe f.imily, or tVoiniiic, eiiPualties; iUhvii to if altogether. Iliat this is the grand me- 
tlicv .ii’c III iioj/es tiiiii!)' may ciniie i'iphikI.'' dimn through which beggary i.s product'd, it is need* 

Oftlie ( vistiii” .systi Ml of (■.\trii.riliiiarv Ians con- less to oder any proof. The mode iu which tho 
cenii i,, t.i.- poor in Eoglimil, tlmi part wtneh rchuc.s principle of population, wlien injudieimusly encou- 
to the wliijpping 1111(1 inipritfooing of person.s foimd raged, ill^teati of being wisely reslrainen, operates to 
soliciting .iliiw, is represented by llie niliusses a.s the degradation of the people, has been already', in 
one ul'i'i gii.rid siiiircei' of mil: lieciiii.se it i.s a law p.irf, explaiiud; and it will be still farther elucidated 


wiiiili tile jii'esciit state of hunMiiitv will not allow, 
ill o .lioai'v iMsc.', to he iiveeuted. 'I'he whijiping 1 .“ 
regol.'ii A .lint tot illy disu.-ied. The putting a wretch¬ 
ed heinc lot.) an Kriglidi prison is not a w'ay to ule- 
v.ste his inimi, ami place him .ihovo tlie huso thougiits 
of beggary, iti.s likely m make him more regardless of 
all moral. \cr> often of all legal restraints; and where 
lie went in a tieggar, to eome out a thief. Upon the 
utroriouH cruelty of driving ;i wretched creuture to 
beggary, in tlic way expl.iincd uimve, hy refusing 
prompt a.s.sisianee, ami then whipping or imprison¬ 
ing ('or an act of Mieh iieeessity, no comment Ls re- 
quin li. 

Ini.) the misehievoufl tiiulcncv of the principle 
upon which tile system of tlie English poor laws is 
liiiill, holding out a premitiin for worthie.s.srie.s.s, and 
lor licit evee.ssive multiplication of the people, to 
whicli a state of genera! wretchedne-ss i.s .attached, 
we sh.ill not at pre.sent enter. It will come to be 
cooMihi'eil. where thk C'loii, and tlm poliey regard¬ 
ing ilieni, become the snbp'Cls of discussion. VVhat, 
111 this [il.ice, chiefly calks fur atteiitiim, is the course 
of procedure ami Ovtail, in tlic tiaml.s of tlie parisli 
ollieers; not a.s a ■•y'lem of waste and of oppre.ssiort 
upon tile eontribiition, nor a.s a system of tyranny 
nod vexation to the p:uipi.r.s, hut as a mode of mak- 
ing hi ggars. This tliey ilo, by tlieir modes both of 
giving ..ml withiioldiiig relief. They give it uiulcr 
such circiim.-timecs as to make people tly from it 
to b..gi;.'irv : iliey w iililiold it in .-ueh 11 iiianiu-r as 
hotli to c .I'lpel and seduce them into beggary. Mr 
(iioiiiy w.is a-kfil, —What ks the p'llice e'.iahii.di- 
n C'.i of your pioi !i—We have four inaiJies and 
sis cMosUblcs. besides special constables oecasion- 
idly ; l.'Ut thcie i.s a great terror ami .ilann on the 
niiiuK of till’ parish olficcrs of all tlic pai.slie.', le.-t 
the uork-lnoisc .slioiiid he over.vtockcd, ami ic.-t tlic 
pari.'.li sliouiil be tmrthcned ; and, as long aa persons 
get their livelifood without looking to them, though 
it if by pilfi nog. mil. s.s tiley actually know thiil ib. y 
arp pilieiing. tliev lake no tiotici’. 1 have often 
tlc'iight fli.it if niMiy nf onr poor I'lws were impcia- 
livi o-stead III [-.ermissive, it would lie useful; and I 
nm :-,..itl m '..y ot' tiu’ paiish officers arc ignorant of 
ll'ci. limy, 11.1 vreil .1- tlii- beHdle.s .ind constnblcs. 

“ i) 1 Mill k'.ow wlicilier persons eunlined in the 
work hou'cs and relieved Uiere, are ever Id out ol' 


ill a subsequent article of this woik. 

Among the causes of beggary iu England, one 
may be reganUd as pretty rcmavkabli', that is, Ite- 
Id/itf. Ireland is one of the greatest of all the causes 
of lieggary In l^ngland. Considerably more than 
onc-tiiird of all lltc beggars in the mctroimiis appear 
to he Iri.sh. Of all human beings in tuiy part of the 
gloltc, the mass of the Irish appear to be in the most 
liujiloralile circumflaiiees, nlicther their moral or pliy- 
sical .'■itiiation he coii.sidered; and that under a go- 
vqtiiliieiii rigimled as the best in the world. The 
art of iiiiikiug governments efficient to the piirpo.«cs 
of government is, therefore, still but imperfectly un¬ 
derstood. 

Some of the witnesses, Mr Colcpihonn in particu¬ 
lar, bring forward a very important subject. They 
give the state of tho criminal laws as one of the 
chief among tlic caosei of memlieity.—About .WiW 
iiulivklnals, ’ he says, “ are vomited out of the jiiiks, 
without character. These peojile come on society, 
without any asylum provided for tliem. If sueh an 
asylum could be established, I think, in a very short 
tune, it would relievo the town of a great ninny of 
tlie beggar.*..” 1 ’he operation ol'the penal laws ujioii 
the moral slate of the people is a field of inquiry jar 
too extensive to be introduced info tin; prcwiit ar¬ 
ticle. 'i'hat an ill-contrivcil system of correction for 
(>ileiice.s may degrade the raiiids of a people, dc- 
st. oy (heir sensibility to moral considerations, render 
many nf them incapalde of that self-e.'sicem, on whicli 
till* ahhori'eiice of betoming a beggar is founded, 
nobudy can help perctiving. That a great part of 
the llrilish system of pe.'al law Ls infcctvd witli this 
teiideticv, has long Keen the. complaint ol'discerning 
and [ilidOsophic minds, 'j'lie public is ruit a little in- 
dehted to the popular writi»g.s of Mr Cohiulioun, for 
the degree of attention from men in power which it 
cannot long be hindered from receiving. Another 
place in tliis work will bo found for giving to the 
subject that degree of elucidation which it so highly 
deserves. 

Of all the cnu.ses of beggary, mar may uudnubted- 
ly be a.'hunieil as .one of tlie most extraordihary, Wc 
have .already seen in what numner the pcopfo con* 
verted by it into soldier.s swell the ranks of mendici¬ 
ty ; hut. this is only a small-part of^Uie deplorable 
etfects. It brings the condition of Ute whole of the 
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tigi^r. laboitriog down ni^ejr to Uii^ jnen^ 


to bt! pore intcm],H‘rste a$ a beggar, bo Ii^urcs l)<tgKW. 


i !l Ots Ol' 
^li :j"IiciI'' 



is spoilt upon Waf*!. exactly io tlmt prupQrUon'.w the ^ hoiits which Religion bestows, 
means of employinff iabour, that is, of buo^fhgup ' If lip has fallen to beggary, by'hia niisconduct, 
the conditiori of w people, destroyed { cxacify in from a" superior state, in which ire would have cn- 
tbat proportion nuist. tlic people" c«rfms pariW, joyed more happiness; of this loss, whatever it is, 
sink. ^ These are contdiisions whihh' indy bi regi^ft*. beggary is not thS cinisc, but the jjrevious iniscou- 
cd os scientitic, and frlvTeli will never be calleS'in duet. The ipreftlion is not, what he would have 
dispute except by those who are ignorant of the been, had he pot lost what he has lost by miscoiir 
sobjeet. It is not inipos'^ible for war to be accident- duct, but What, having made that loss, lie can now 

do that would make him happier than begging. If 
u mind is well educated, and its sensibility to, moral 
considerations acute, almost anything Would render 
it tiappicr than begging. If it is in, 3»c. brutal slate 
of an iuicduca,ted intnd,->-a mind which has never had 
its moral sensibility sharpcnwl, few things would 
render it happier that did not ali'ord it in greater 
pU’iity tlie mciins of sensual indulgence and ease. 

\ These, sucli ns those, are the considerations by 
wbicb wo .should endeavour to estimate the loss ot’ 


sobjeet. It is not impos 
ally accompanied with circumstances which counter¬ 
balance this tendency, even in respect to wealth; 
but this is, exceedingly rare. The great men very 
often gain by war: the little almost ahvays lose. 

There is one other cause of mendicity, whidi it is 
incumbent to mention, because it really iueludes all 
the rest; but it can be very little more than men¬ 
tioned, as it is far too extensive for elucidation in 
this place. 'J'his cause h/egiiifatm>,<—lad Ughtutunu 
An argument, which, though it is too general deeply 
to impress a mind unaccustomed to generalize, is In 


h.appincs'* w'liich beggary produee.s to the gincrality 
fact almost demonstrative, may be ^iven in a ti-w of beggars ifiniixvlves. 
words. Perfect legislation, u legislation capable of ' Let us next endcuv 


turning to the best possible account the command 
wliich in this world man possesses over the good 
tilings of life, would so conduct siwiely, that, as 
there would be scarcely any individual who wMidd 
not, by his moral qualitic.s, deserve, so there would 
lie not, one who would be left without flic means 
of corporeal well-being. If this projiosition be cor- 
rect, it follows, as an unavoidable eonseijuenco, 
that every btg|mr who exists is, in some way or 
Jinoiher, the elmet and enuseijuenee of bad law.?. 
Exactly in proimrtion as we cun make our burs do 
nmre of that whicli all laws ought to do, wc sliall 
(tiniiiiish the luimber of those who ap))roacli the h.'- 
vcl of mendicity ; and at last dry up every Miurce 
i'rom which it '(pring.s. And in the meantime, ex¬ 
actly in proportion us a greater number of the 
mass of any people are eitlier at, or approach to, the 
level of mendicity, in tiiat proportion infallibiy may 
the laws be pronounced to lie bad. 

<). We have now stated what tlie jiresent oncashm 
' appciirs to rc«iuiro, on the subject of the cansex of 
niemlicity. M e proceed to tiu* rjjhh, wiiich, hi'itig 
a nmcti less complicated subject, will be much more 
quickly dispaiehod. 

'file etlecls may lie consiilercd as li.id, first, in re¬ 
spect to tho beggar biiU'^elf; next, in rcsjiecl to tiui 
community. 

Mh'th respect to the beggar himself, they are bad 
exact ly in so far as* he is less happy, in that state, 
tlnm lie would have been in any other in which if is 
in liis power to p.ace liimself. If it was not in his 
power to have placed iiimself in a situation aliove 
.^ulferiog to a greater degree for want of the means 
of wcli-beiug, he sulibrs iiot|iing bodily ; perhaps he 
even ^ins, if the bodily patus of begging are IcsS 
titan those of tlie labour to which he w-ould have 
been doomed. Me inay suifer in his mind, by the 
sense of degradation. But when that ce^es to In* 
an object, this paia is at m cod. In as tkr as be w 


vour to estimate what is lost 
through it hy the community to which tho beggar 
belongs. 

'fliere is, fii-sl, the loss of bis labour, provided he 
was able to work. He consumes without produeiug. 
In this particular he is eipiutiy mischievous with 
every useies.sholdier, every useless functionary of the 
state, and not more. Not so iiiueli, indeed, as often 
as their consumption is greater than his. 

If the bcggiir IS unable to work, the public, in a 
peciuii.iry seme, lose.s nolliii.g by his beggary, be- 
cause, it being not prn|)o«cd to let him die ot hunger, 
he woulil liave bien maiiifained in all events. 

Whiir, remains, exclusive of moral eflcels, is only 
the imnoyanee which is given to the pimple at large 
Iiy the solicilutioii.s of beggars; by eonv.ying to 
tlieiu disHgi'eealile impressions tbruugli tlieir eyes, 
and their ears. We shall not reckon this for abso¬ 
lutely junhiiig. Hut sure we are, that all the auiounl 
of pain which in a yiar is produced in this country 
by that ( ause is lery inconsiderable. There are «x- 
hibitions of sores and filih, and a degree of imjiortu.- 
nity which we eim conceive amomiting to a pretty 
.scriou.s nimaiice. But tliese things, we see, it i.« 
very to'y to prevent. 

^Ve come now to the moral eili els prodm ■ d hy 
heggiirj’, vvhicli, e,\eej»t in regard to the heggars 
tlicinselics, in which respect they have been consi- 
ilered already, r'onsist entirely id example; in the 
tendency wliicli the imroorulity of beggars has to 
produce imitation. 

But it is tlic privilege of beggars that their lii ", 
are not contagious. The vices o( the great h.l.ei 
the whole eomiinmitv. 'I'he vices (,<' begg.ii, inf et 
nobody but tiieimelvcs. 

We do not think it is ncco.-sarv to pursue tills -uli- 
ject. Till' evidente appeals to iie saii.-Mctory. that 
beggmy. when eonsiiiered a.s a ,of nil, i!irn.s 
out to be U cause of no grr.it inipori unv. Of 
the inconvenience!! .sustained by the nation, a M.ry 
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Mviiili ftortioKi CAtt lie ti-aceu to beggary. I'ot even **.C?an ' tfUggest any alteradoa ot the l«(r» 

'****^ •"^ the losi of labour, which rt the mjiirt iQ<tlcfo, « eery wh^ the efti’Ctof ck-aring the streets ?— 

inconticleriilitc, tlx- iitimber of uble-budted mt-iidi* I thhtk that ntight be t-fftTUd by a strict execution 
cants is very small, coniparcd with that of the very’ of the existing laws; but that would introduce stick 
young, tl e very old, the inutilftfed, and diseasctl. a degree of severity as to a considerable partj not 
In the ea-e ol’ licggaiT, as of inani' other rt'sults perhaps half, that it wjnld be quite as great as tlie 
in ou impel I'lX t stau- of I’lif social union, the disjqi- laceration of tlic mind <d' the i«sseoger on seeing 
prolutiou and liatn-d of the mind arc very apt to such objects^. • 

be rai.sphu'ctl. W'c ablior beggary, but it is the “ Tiic’question refers to the case of persons re* 

niiitrji «(it of which begc'arv >prings, and IVotn tdrbmg to their parishes, and then beginning boggi^ 

which, iiloiig with begging, iniinito other evils arise, again i—The nature of the legislation of England 
that Jesei vi' .ilioosl all our abhorrence. that it always goes iqion the idc'a of tlie whole, and 

lirnts IG. VVc come HOW to Consider tlic rcuicdies which not of a crowtlcd metropolis; and it supposes the 
finM|> maybe applied to the db.t use of beggary; the/a- prodigaey or industry of each individu^ to be 

V." ■'" ' i nWrt, in slnnt, the tilings to bo done for its re- known. 


•' nun at. 

The first and most natural course would be to go 
to iho II. t of eiiuns; the excess of itiulliplieatioo, 
and i-nnseijiienl poverty of the muss of the people ; 
the want of education; the poor laws; the eiiininal 
eode ; wars ; and in one word inchuling the whole, 
liad legislation. Take away Iho causes, and the ef¬ 
fect iunnediutcly disappetirs. 

Ak among the c.ni i s of beggary, however, there 
are some, ami these ammig the most powerful, whieh 
r.vmot he easily or speedily removed, it reinahis to 
inquire what, in the nieuntime, can be done to check 
their operation. 

1 'he liist ijuc.slum i-s, what can he done by the iqn'- 
ratimi of the existing laws. 

I'hc following testimony was givi'ii hy Kir Naflia- 
nii'l t'onant: 

Von think il" there was a strict cseciition of the 
laws now in force, the streets might be cleared of the 
beggars ?—(.'erlainly. 

“ In wind w.u' wouhl they then be disposed of un¬ 
der till! existing law ?—If they were taken in the act 
of begging in an individual puvish, they must be sent 
into the Uridewcll for seven days at U;a.<t; then a 
jUriSH must be made to the place ot' their last settle¬ 
ment ; if that is not found by the exiunination of the 
.lustiee to Ilia satisfactiini, he sends them into the 
place of their last residenee, the place where they 
were taken ; that pari.sh i.s to iig-nt against them as 
well as it can, that is,Jn' bribery, if it can he ealhxl 
sp, by giving (hem relief and letting them .slip out of 
doors. 

“ What becomes of them then.^—Tiicn they' begin 
.igain : the e.vi.itiiig law will clear them, but it i.s only 
for a il.ij. 

“ Then the laws, .<is at ])re*ent constituted, ar<- not 
. siifiieiont tor clearing the streets ?—.My answer to 
that would be, that the nature of such « tow n .is this 
is such, that they caunnt he ch ared in those inter¬ 
vals which occur heiweeti tlie application and the re¬ 
lief given; there will be disii'e.s.s ;ind hunger, which 
will drive the pimp u- to mendieiiy. 

“ Then, if they are pussi d to a pari.sli near to 
Lmidon, they may be engaged in begging iigaiii in 
eight and forty hours —S i s, lu Ic'S than th;u ; and 
wliere they aix' passed to di.slaiit parishc.s, tin re are 
perhaps only two or (hiec farms ; the oceupieis of 
those farnKS are voiy unfit to h:ivt‘ the care of such 
persons, perhaps, from their ag-e or their kc.x, am' 
very unwilling to have such pon. ioiiers. 


“ Y OU were understood to stale, that when a per¬ 
son was taken up, he was Sent to Bridewell lor seven 
days, then passed to his parish, and that, if tliiit pa- 
risli was in London, he tbcii returned to a state of 
niemlicily. Can ymi Kuggi’st any alteration which 
would prevent the heggiir who bad been in Bride¬ 
well, and W'lto had been passed to hi.s pari^, return¬ 
ing to a state of mendicity ?—Barlianient might com- 
IH'l the parish to maintain ihetn until they arc eiia- 
bli‘d to obtain their own livelihood, act'owling to their 
age, or sin ngth. or s« x ; but nothing les.s than that 
would do, for the perston goes out without clothing 
snlliuient for a decent occupation.” 

• S'li N.athiiniel had stated, that he did not give or¬ 
ders lor taking up the beggars with all the strict¬ 
ness of the law, and gave the following as lii.s rca- 
s<)n.s:—“ That if 1 did giv'C tho.so orders this morn¬ 
ing, I should have those that are inq)ostor.< all run 
away into the next street, only so to elude the peo¬ 
ple to whom I gave the directions; and I sliould 
have blind and imbecile creatures, who l>ad no claim 
at all upon tlm justice of the parish in which they 
htl)>pen to be taken, though that parish would, in the 
first instance, be made liable to them, if I passed 
them into that parish after simding them to prison 
for a week, which the Act of Parliament necessarily 
includes; for no pass can be made till they have 
been iii piison a week. If they were passed into 
that ptuish, the parish-officcr.s w'ould, in their policy, 
mid in justice to their ncighbour.<i, say, “ Why do 
you come here ? you come here as a bog^nr, and 
have been punished; here i-s i shilling, go about 
ymir l>iisino.s8, and get yourself eonditiorted in some 
other place.” They would walk ilown below the 
Tower, and heg there fos another week, and then got 
np ug.iin into Wcv.tmhistci. and continue the prac¬ 
tice ol" begging, having lui settlement perhap.*?, 

“ .Supposing the magistrates ti'ere to follow the let¬ 
ter of the law, might not they btf all removed fiem 
the ui'iglihourhood of the metropolis i —I think tliey 
might; 1 think tlic practice established at Edin'. 
burgh might ne practised here, ’with dreai^td 
crttrlh/ tl) tKOdhinIs of the persotu Hibjecled to that 
mode of SH-(>si.\tenrf. In Edinburgh, they act with 
extreme severity to every person found in a state of 
niCitdk'ity 

Sir D. Williams gave the following testimony;:— 

•' iJo you take any steps, Uirough the medium Of 
^ our officers, to take up beggars ?—We have given 
instructions generuily to take up all beggars; and it 





l«a* b«eR fe «* dilfi;r«rt they Imvi «D 

boatlioOd, who 'i^ wJl*e Km^ 1 twnfc.lfac A«t nCiftfi Geo. U. totirfljr 

thbto twto c^l^. 5,''.J purpose j ’il id loosely wo«M{ it is 

“fa it your qpiniop, thdt » tbo wo* ttwte ,nfit to ri>e ptessent state ot'society; 

pursued by the lAhor ^t^dtrttesih^’crfeftt^lidtrtcU, AM that Act onjj+it to bo oevlwi) from the bcghi. 
that tnsny bejrgars Would be ptfyeuted ftemp^rsubjgf ftiog> *nd adapted to rta* prcnetit state of society, 
that course of life cAn be bo doujtt of it. Di> you mean iMivtdiml and sreparan? nttempts? 

“ Yqp coMsidcT the present laws suffiiciently strong, *1 lUcan to say various attempts have hwo tnade, 
if those laws were put in force doubt. by taking up the l^gars; the cxpeii«‘ is enormous 

“ And that if tlie rtt^istrates ww to put the, law oft the county rate. I believe at one fime there 
into forct' as it now eidsts, public bcgdng might be was more than L. lOO paid to the office I belong to, 
prevented ?-*-Therc can be no doubt of it- in the OOiirife of the sessions. 

*' You consider that the laws might be so for put “ If all the magistrates were to unite, the magi- 
ill force, as to clear the streets of beggars; have the sf rates of the city of l<ondan, the magislmtcs of 
goodness to state to the conirnittuc the process which Westminster, and the magistrates of the viciotty, to 
t.afces place with the beggars found in your district?— put the Jaws in execution, do you tlu'itk that would be 
Any iH?rso« ha-s aright to capture a beggar in the succosuful?—As liiras my judgment goes', if the whole 
art of begging; he is to lake him lieforo a magi- w'ere to join llieir otforts it nouhl not succeed.'" 
BtratC; tlio magistrate, by the confession of the par- 'Hm beadles complnin that when tJicy take up 
ty himself, or the oath of another party, is bound to beggars the nmgisiratos discharge Uicni. One of iho 
pronounce him a rogue and ragStliond, and send him beadles of St (Jeorge's, Bloomsbury, aaid, “ I took 
to the House of Oirroetion for the county of Middle- up a man yesterday that I obsem'd kinn king at 
sex; there be remains seven diiys, and in pwiscfl by every honsc, regularly, in Bloomabury-s(|U(iri‘, two 
file pass»ma8tor of the county to the next parish .or three days ago. lie was agalii yesterday taking 
K tiding to his scttleniont, and so forward till he ar» ercry hnnsc rvgiilariy; I wnited till the servant came 
rives at the plan; of settlement; and for which the to the door, and he llten put a petition into her 
person capturing the mendicant i.s allowed by law .'i.s.; hand? I look the jH-tition from him, and look him 
llicrc is a premium for it. to the watch-house, I found three copiiw of tJie 

“ (Supposing tire parish to wliicli he actually hjiv petition upon him. I took him to tin; office in Hat« 
longs rchiains within your district, m’ is that in ton (iardeii, and the magistrate discharged him. 
which he is found begging; there is nothing to pie- “Did the inagi.strates e.\umine you upon your 
vetil him, on his return, ro.siiming the .same practice oath f—'I’liey did; and I told them I had removed 
of begging?—Tlio Law will prevent that, by sented- him out of lUoomsbury-square, thrci*d.iys betlirc, in 
cing Jiim as an incorrigible- rogue, to six months Cfmscijueiice of great complaints of the inliabitunts, 
imprisonment, if he ha.s been promnineed u roguo that those person.s were suliered to bi- about, 
ami vagabond under the first cliargi*. “ You stated upon your oalli, to the magistrate, 

“-Are tluisc steps frequently taken by you?—They that you believed him to be a common vagrant f — 
are brought before I la: ('ourt, and the Court .ad- Yes; he paused a quarter of an hour upon it; and 
judges them to a further imprisonment. he said, the prison was so full of peu[>le that ho 

“ How long do they remain there?—Seven days thought it not right to commit him there. He talk- 
in the first in.staiiec, and six months fo the second. " ed of Sending him fo the Mew I’ri&on, and the clerk 
r.itrick (’olquhoim, Ksq. to whom, primarily, his said it must be this House of Correetion. 1 told 
Country is indebted for all the knowledge it has re- him I .«hould not objert, if he thought proper to 
cently gained, and .all the hnprmufmcnt it has made discharge. Iiim, whieli lie did. The magistrate told 
in Poiice, delivered the following testimony;—“ Of me, if I saw him again. I miglit bring him. 1 could 
late it is inconceivafile the number that have receiv- have inkeii four beggars up on Sunday, but if wc 
cd passes from the magistrates to go to their differ- take them down they discharge’ tiicm. 
ent parishes; which we give now, though directly in “ That is tlie praclici- of the magistrates ?—It is. 
opposition to the Act of 179a, which requires they I have taken many and many down, and they have 
slmuld he previously w hipped or imprisoned a eer- bi en discharged ; and my brother facjfcllcs will give 
tain nuiuher of days, and then passed as vagrant* to the same tectimony.’' 

their parishe.s; tliat Act has been ftftmd impracticable. Mr Miih, a gentleman who Lad been Overseer of 
it arose from the Loid Mayor and the maglstrati-.s- the parish of St t^iles, slated, “ Wo used to take 
giving innuinerahlu pas.st's, of which I am afraid ma- them to the magistrates, and take the rogmirse tiie 
ny make the very wor.si use; but wt ate very glad to law proviih-d ; Imf, in tact, the magistrafeo them- 
get them out of the town, that they may bo subsisted solves would have loaded the prison, they were so 
in the quarters to which they belong, or wliere tliey numerous. In our paii.sh there was no end to the 
have friends; in that way wc aix* relieved of a very commitmenfs ivliieh would have taken place, I have 
considerable number, who nftjst otherwise beg in tlie sttt with my bmtlier officers from two o’clock in the 
streets. afternoon till eight in the evening, constantly rc- 

“ Do you conceive that the laws as tlu-y at present lieving tliose petsirms.” 
exist rchttivo to beggars, if put inito due aud strict ft thus, vre think. Kuflicicntly appears, that the 
execution by all the oiagistratcs in London and its law for the compulsive prevention of beggary can- 
vicinity, Would be sufficient to clear the streets of not be executed, or, more accurately speaking, it is 
beggttr.-t ?—I do not Indeed; there have been at- unfit for execution; it cannot be executed without 
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nrortuciag a much greater quantity of evil tJian it Reform your «« code; and ceoae fo dc^.wth 
Lk« to femedy; and llu refok the magistrates take offeWtes m wh a fashion, as to ni^e the ind«j?ence 
upon them; without scruple, to violate K, and leave ^of your pep^^^ater, and the virtues less, ^u they • 

it .ithout. ^ , ’'°lijt 5 Sr&rftopro,o.™«i..tI.t.c™MB^ 

it may be fitleslc to apeak of that iiidispcusablc in- 
strumeat for th'fr curt* of beggary,—a .sjstein of He- 
Jbrmntorie.'-f gt houses in ivhith bad Jiahitsjiiay be 
eradicated andgbod acquired. Ou this point, some 
'of the. wiuieuo^' whose testimony i^ enlitled to the 
gi'fcntcflt respect, used a iangungo unu-.uaily strong. 
The clmj>laia to IJridew ell Hospital'said, “Jhine 
Jong thought, feeing so much mistrj/ as J hare done. 
(hat, as to renujdy, very little could be done, unless 
yoit deprive-Uie begg.ifs of the pretext of begging : 
AnoUier t7r the remedial operations, in)i>oi tunati>- ihul that pmld be oul\ by a Inrue}in>itriiUa)g si/sle.it. 
(leuiatukd, is to malvc provision iniaiediaiely for “ Hash oceurretUo your muid, that there could be 

. a Petiilciiliiiri/ large enough to irielude all tlm.M' 

■ ‘ (Iv 


Of the things to be done, one, tbwi, most obvi¬ 
ously 'suggested, is 11 yeriew o/ the esisiing iates wliich 
relato to beggsry; the repeal of all the enactments, 
which are ill adapte.l to tlie object in view; and the 
passing of other enaetmenfs which may possess the 
greatest practicable ilegree o( adaptation and cffici- 
etiey. Into tin di t.iil of lliese cnaclnicnts, it w not 
here the iittenlion to enter, because they intist em- 
braee the provision whieh is made tor the destitute, 
the cpieslnon i-ilating to w'hieli, we reserve for the 
arfiele on the i’oon. 

Iv .- . 

t’lit' earefni and elliclcot ednraliou of the winile mass 
of the pojnilittion, down to the lowest individual, tin 
the potent connection hetween good eilncation, ami 
that sort of conduct which 1tecp.s people above the 
level of mendicity, a* wcH as ou the mode in wliieh 
etUn-alion should he providtd, our sentiments will 
be given with more propriety on another occ.'M>ion. 

.\s the tendeocy in population to increase faster 
than food, produces a greater niiinber ot individntds 
than can be fed,—as this istiie grand parent of indi¬ 
gence, and the most prolific of all the sources of 
evil to the lahouring portion of mankind, take all 
possible me.tsiircs for preventing so r.ipid a multi • 
plic.iiion; and let no mere prejudice, whether reli- 
g!0!is or polith'iil. re.sfrain yotir hands in so bcnefi- 
t ient and iiiei itorions an uiulertakiiig. It would he 
easy to tiller suggestions on this head, if we were 
titil entirclv piechidcd iioin going into detail. It is 
abuodaiitly twideiil, in the meantune, th.it indirect 
methods can (done avail; the pasaions to he com- 
haled eanmit he dcstroyetl; nor, to the prodnetion 
of elfcet.s of any eonsideruhle magidtnde, resisted. 
With a little ingenuity they may, liowever, be elud¬ 
ed, uml, instead of sttendiiig thiMOseKes in hurtful, 
‘Oatle to spend tin mselves in liariuiesa channels. This 
It is the hnsiucss of skillbl legislation to clVeei. 

In cutting olf other ciin. es, cut oil’ Ireland; we 
do not mean literally; but what we mean is, that tin: 
mode of govt-niing Ireland should he so refonind, 

to lo.tke it able tt> send to Kngland soon thing 
better than u mass ol'beggars nearly i tinal to all her 
ow n. 

Make a law to prohibit all motles of paying the 
people, which have an allintty with yielding to the 

cravings of a beggar. 

Take :dl proper inetiiod.s of rendering universal 
and preserving alive that exijiiisite moral svnsddllfy, 
which i.s possessed hv so great a portion of V'Ur po¬ 
pulation, and makes ihein willing to die ol hunger 
luithcr than beg. , 

Provide u proper asylnin for rearing to virtue the 
cluidreu of beggars; and let no person who Itegs 
be allowed, on any terms, to retain power over a 
single chiJtl; that,’at any rate, you may prevent 
any i>ortiou of the young from hdiug reared to beg 
gii'ry. This is nu ea.sy, obvioms, and most important 
jKirt of a good plan for lessening or extinguishing 
the evil of beggary. 


jiersons?—J have not proposed oin; for the whole 
tovvn, hut four or live «t diirereiit parts of the town, 

‘‘ Did yon jiiopose this for pet sons having setlle- 
ments in the country, and others ?—Yes ; that every 
jict.son knocking at tlie door might have admission, 
and that no jiersnn should have a pretnxt for hog¬ 
ging in the streets. If a committee vviH sitting at 
either of tho.s(> l’enitentiin'ic.s, and woik vvas going 
on lit them, that wonlil relieve from part of the ex- 
penee; the /i/rot advnnlu^'r that ajfpcnn tn mij 
ji'i'id is, the imr.'/igiiiioit of each case. I ito not 
khtivi any'place m town where that can be done. 
I li.ive I'reqtienflj thought, thul uiih-ss there could 
be such a .systi-ni as that to whieh 1 have :il!nileil, 
the clearing of Uie town is hopeli'.ss: 'I’lie great 
mass of misery which floats in this ineliopolis, 1 nin 
fearful can never be removed, iinlei).s there Is such 
a penitentiary system ns that to which 1 have ulind- 
ed: the two societies esiahlislu d for (he reception 
of sneh persons arc i’ar too eontined. 

“ If one two, or lince largo ships could be 
fitted up with good accomun.ditlioo, do you think 
snelt places cuwiid be snhsiinilid for penitentiary 
houses, till the parties were di-posed of?—Imvcr 
but once saw- any thing of (lie kmd, and that was at 
Hheermss sume yeais ago. when I think the sailors' 
vvivi’s lived in two large hulks drawn up on shore ; 
but there appeared to he% >u nJut'h misery and wretch¬ 
edness, ami they vvvie so cldse ;':id confined, tliat 1 
d(d not loiin :t liivonraole opinio'; of it. 

'• 'I'lie ipu'.'iion supposes the ships to bo litti d up 
in an airy m.n.ner, with convenient apartments, 
that would n.eive nearly as mai v', at little or no 
exponce to the pubho, as the I’enitontiary lionse 
uuw biiiiuing at a v. ry great, expcnce—'I'he ptniit.'ii- 
tiary houses, us j.roposed by me, would include woi 
shops a,id rope- las. aiul so on." 

.Mr Colqn was tuked,—“ Do you think there 

could bo any devised w iiich. there could be a 
posjsibiliiy t>f I’nn ishitig relief to that class of per-, 
soal who may he properly called beggars, by which 
they could, he remov^ out of the streets ?—1 think 
it IS (wrfeetiv possible to'lessen the evil in a very 
considentble d egree, but it must be by legislative 
reg-dation, a-itl at pretty considerable exponce. The 
siliiaiion ot this town, to which so many wander up, 
is tiucli tlud; there must be an asylum ibr beggars. 
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not bfbkijn <»o»i it HuJd hi^c taken place. About 
flood are votnit^ but of without' cWfac* 

ter; thosepebplb cbtnin^ otr society,'it would'have, 
been «»tnost desirable thin^ to have had «i Asylum 
for them; but it waa.iso gigantic a thing, Umt.lhak' 
prevented its being catyfed into dfleet If ’such aa 
Asyhiin coiild be cstahiHod, I think' in a very sWt 
time it would relieve the town of a great many of 
tlie beggars; but tlio magistrates must necessarily 
have sbuie phice to send tlicm to. 

'• The Committee have been iiifotnied, that, within 
these few wbeks, as is casuimary at this season of 
the year, there have entereil London about flOOO 
persons of the lalnmring class, probably many of the 
mendicant class ?—I c.annot speak to the uuntber; 
but f have no doubt of it. 

“ Would your plan of an Asylum go'tt)“.the reliev¬ 
ing thoSb pt-rsons ^—It would go to the relieving all 
persons who arc memlicanls, or had lost their cha¬ 
racter, by being committed for petty offences, to 
the different prisons of the metropolis.'’ 

This, undoubtedly, is the right idea. Provide a sys¬ 
tem of Reformatories as pi'rfbct as they might easily 
he made, and you may accomplish every thing- De¬ 
prive yourselves of this|^)>ortant instriunent, und-yon 
ran do but little to any good purpose. A more ap¬ 
propriate place for describing this measure in detail, 
will occur more than once hereafter. We know, 


Huble, and, tu.render it pc^iblb 

,.^1^ ^hy' degree pf exactness, another and * 

. ft most imj^cwl^t operatibu is tcijuired, subscrvieni 
,'to an inrin^jp niunber of goiid purposes ; and tiuit is, 
a proper j^Mcip of regi-Ntratibn, The whole country 
should he divided into sections, coptuining each a 
moderate namher of inhabitants; tho'names, residen¬ 
ces,;. and descriptions ot’ the inhabitants of each sec¬ 
tion'should bo entered in a public record ; aiid mcaiis 
employed (as much as could be without incurring 
'fthy serious inconvenience of it different sort) for 
placing the people of each under tiie full inspection 
of one another. How important a check this would 
bo on improper conduct of every sort is intuitively 
m.anifcsti Huw easy, tpO, it would render the busi¬ 
ness of visitation, and what perfoct knowledge 
would afford of the circmnstancOs of each indivltlual 
case, it is impossible to overlook. 

The importance of registration was not unknown 
to some of the witnesses before the Mendieity Com¬ 
mittee. Sir N. Coiiant olwrved,—“ in a town like 
this, where no croktbre knows the inhabitiint of the 
next house harilly, or their cliar.ictcr, and especially 
f among the poor, the overseers of parishes ready 
enough at all time's to spare if they can, by 'any 
kiln! of indulgence (I was going to say) the parish 
pur.^e, are always willing to put at a distance every 
person wlio applies, being entirely ignortmt either of 
their character or of liicir necessity. Cntil they arc 
forced to take lliein in, and give them rclietl they 
seldom do, iniles.'t they know them, .and Uiey know 
very few of the luJiahitants even of their own parish, 


alegar. 


however, only one good plan, and that Is before the 
world already, iii Mr Ucnlham’s Panopticon. Ap¬ 
ply this, v;ith the system of managcinent which he 
has contrived for it, and if .you do not extinguish 
the evil of pauperism, In all its degree.’*, you will un- 
floiibtcdly reduce it to its lowest terms. 

In the testimony given hy the chaplain of Ihidc- 
well, as we have seen in the preceding ijnotation, he 
mentions, “ the investigation of each particular case 
of beggary,'’ as an advantage of the bigliesl possible 
kind. 

Mr Buttorw'nrtJi said,—" I conceive that no plan 
of relieving the poor is so effectual as that of visiting 
them at their own habitations; and even then, in¬ 
quiry must be made of their neighbours, to know 
their real characters, as persons in tin: habit of beg¬ 
ging are adepts in the art of imposition." 

Mr Cooper was asked,—“ In what way do you 
think poor famiUes may be mostly bctmnled by the 
exercise of benevolence ?—1 know of no way more 
efficient thiui tlmt of their being visited and relieved 
at their own habitations; and, in fget, as far as my 
observation and experience go, there is no certainty 
whatever of any donation being properly applied, 
without investigating the circgnistances at their own 
liabitatrons." 

We deem tliese testirapoies of great import¬ 
ance;. os- wc are convincied, that what is here 
recommended, a di.stinct investigation of eaeli in¬ 
dividual case, rendered cxi-ektensive w'ith the po¬ 
pulation, would be attended with innumerable udvun- 
tagts. 

To render Utis investigation practicable^ without 


' in tlie very miturc of tlie thing; this appiie.s to any 
condition of life, and more especially to the poor; 
that introduces another class of memlicants, wliich 
are people deserving of parochial relief, in the inter¬ 
val before they get it. If the paiipor.s apply to-day 
to the parish otiicer, being settled in their parish, 
they are not known to him; and the parish olllcer 
cither says, he shnll make some inquiry; or, that 
they look .strong andlteaity, and able to maintaiu 
themselves, or that their families may be imjioKcil 
Upon them, and that he .shuli inquire r.nd see, and 
they may work.” • 

We lind Benefit Clubs, and Savings Banks, hold 
forth as moans for the pn vmitiiig of beggary. But 
we quest ion, whether ihe sort of people wlio apply 
to savings bunks and benefit ololiViir ■ apt to hocoine 
beggars. We sec, that those among the common 
people, wlio have had any niothl t'celmgs implanled 
in iliein, wilt in gont'r.al die ratlui Ihuti lieg. \\'c 
.ice also, that (he h.iving u provi.iion already made is 
no security against nu-nilicity, whtii the mind is 
wo)thic» becj.u-,c many of the (Irtei; and 
CtteUua pensioners hog, avd are umong the nm.sf 
troublesome of all beggars. It would surely not be 
difficult to find n better mode of paying these pen- 
sioners, so as to afford a check upon their vices. 
Some way might also be fomid of punishing those 
parishes, who, when a beggar is passed to (litm, in¬ 
stantly let him Out ug.'i'ii, to prey upon liie public. 
When It beggar appoar.s, if jt is resolved (o suppress 
them ah'igeiher; or when he nets in any .such wan¬ 
ner u» to ercute a nuisance, il' it is only proposed to 
suppress what is noisome about them; it should aI- 
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ways be «(Uiy at tlie momeotibr liity pawesger, or 
observer, t« pat in executioa the ibeiou of taking 
(iw.in up. Fur this purpose, it would be necessary 
^hut a constable or beodie autliorixed for this pur* 
pose should be iu every street, and his residence 
rendered conspicuous to all the poMengors. 

Under the head ol' rentedics for the disease of 
beggary, it is necessary to speak of societies for the 
suppression of it. In the first place, it is abundant' 
ly evident, that an ussonibiage of private iudividnals 
have little power over tlic chief aniscA of toendicity ; 
over wars, for example, excessive procreation, and 
bad legislation. 'I'hey can only endeavour to coun- 
tcract, b} such jjowers as they [msocsH, the o|Jcratiitn 
of timse cau»c». They inuy, indeed, contrihnic /«- 
i/imv/y to the removal of the causes; naint ly, by 
holding them up iu their true colours, to tlu- legis¬ 
lature, luid to the nation, ’riiis, it may Ik' observed, 
in one of the ways in which they may eilect the 
greatest <)imntity of good; may, in fact, advance 
with the greatest expedition to the accomplishntetit 
of their own end. \\ ith the means possessed in this 
country of operntiiig upon the public mind, and the 
influence ol' the ]uil)lie mind u|>on the legislature, a 
society orgnuleinen, rendered conspicuous by Uicir 
union, anil the bemfiecnce of their proceeilings, 
might, by ripii'sentaiions, sulliciently persevering, 
and sufficiently strong, more opecially if tho 0 {>era< 
tion Mils not euntined to oni' society, but eominon to 
a number of societies, in lunneroiis parts of the 
country ; eflect almost any inii>ru^eineut of which 
the nature of iJie case would admit. 

Sorirl -it "* '***■’* 84 w« 

Edinlvorfili know, wi..s staited in Kdinhnrgh, and there curried 
fur till- Sup- into execution in the year ttil.'i. 'I'he solo object 
piciMoii of of this sm iet} .nppears to have been to try what they 
Oi'RSaiy. |i,i> th^; oiire of beggary, under the existing 

laws. 1 liLte i" no eviileitce of their having clt voted 
their views to ibo thought of operating through 
the public upon the Icgi.-'.aiuiv, and tiuuugli the 
legiiilaturc upon the MUirces iVoiii which mendicity 
flews, 

la the .spheve which the iSoi/Wj <y I'.dinhur^k 
lave clmlked out for themselves, it is impossible for 
US not to bestow upon their proceedings the highest 
encomium*; since they have put in practice, us tiir 
us it lay niihiu their power, the priniiples which we 
have here pjeummended as the groundw-ork of re¬ 
form. 

In the pi.ice, the VmUUton yrini-ipir: —“ 'I'he 
ha.sis of the v.lmle plan,’'s.ij-s tJu !r lliport, *■ was to 
be nue'-tigatio'i, and peisoinil iiujairy." 

.Secoiully, ihe prtni i^c :—“ For the 

sake ol liicihlutiog the tusk uf inuKing such iuqui- 
rie-v," coiitiiiUL-s tho lloporl, “ and the labour of su- 
porintcnduig the pour, us the only means of pivveiit- 
mg fraud utul imjiosture, it was necessary to ihvide 
the city into sepm.iti- wards or disiricts." I’umrtbc 
want of Jegisiative jiowers. however, it is abundantly 
' evidiiit, tJiat tlu'y could perfoim tlie work of regi¬ 
stration very nnj>crl'ectly ; were .obliged, in tiict, to 
content tltcmscives with the registration of those 
pt-rsuns exclusively who upplitd to tliciii fur relief; 
laid imtead of placing them elfcctuaily under the 


«tpevbu«de(t4^ of the district itsdl^ to tiine tito 

bowr' of suBorinMtnideBca wholly upon ^Bwelve*. Wsyw 

If the butiqW of registration, thus imperfoedy 

performed, ts' yet on important instrument, how 

much would tM importance be increased, it it 

were performed completely by legislative reguk- 

tion. 

Thirdly, the or Mmplo^eM prin- 

eiple { The society is divided into four cotmuittces, 
of one of whom the business is to find employ* 
inent for those of the applicants who are able to 
labour. Jt is evident under whiit prodigious dis¬ 
advantage* they carry oo this part of tlndr bene¬ 
ficent work. To perform it with any degree of 
completencs!!, a great istaidixhment, such as those 
which have been coiled penitentiaries, houses of in¬ 
dustry, reformatories, or panopticons, is required ; 
an establisiinient in wbicb diiforent species of work 
may be curried on with ail the accomiuodaiions 
w Inch belong to them; in which the parlies may 
work under the most complete superiiitendeoce; and 
in which tliey may he as eonipletc-ly as {tossible ex¬ 
posed to the operation uf all the salutary motives 
which can be brought to bear upon them. 

Fonrthly, the KdiuMtion principle .* The chibh-en 
of tlie beggars .are clothed, and sent to a Lancas¬ 
trian school; and so important is this port of the 
business of the society accounted, that one of the 
fsu* committees is wholly ^ployed in conducting 
it. 

What the fiocicty professes is, to provide subsist* 
cnce for all those wlui really are deprived of it, and 
of the lueaiu of providing it for titeniselves; and up¬ 
on the strength of this umlertakiitg the police of the 
city prohibit begging, hy toiprisoning and rutuevmg 
the bt'ggur*. 

1 'lic only question which applies to tliis expedient 
regards the power of the Socu-ly to accomplish all 
which they undertake. If they cun make provi.'ijon 
for all who really and truly are in want; to prohibit 
iuigging is Uten to prohibit imposture, and cun pro¬ 
duce nothing but good. And if, along with this, tliey 
are able to ui.akc the distinction completely between 
those who are and those w-ho are not able to provide 
for themselves; and to draw tjie iK-nefit of labour 
from all who are capable cd'it; as far as there is any 
evil m mere begging, beyoud '.ho evil of being re¬ 
duced to the begging condition, which is the prin¬ 
cipal, it is removed. It is nut ubsulutely itnpos.sihle 
that such an expedient as that of the Edinburgh ^u- 
ciety, Ht one purtieukr place, and oue paiticuiar 
time; namely, vvheii taken up with extraordinary 
ardour, owing to some particular concurrence ol cir- 
cunistunc'e!i,--as in Eiliiiburgh at the era of a new s* 
teiu ot' Folice ; or to the ardour id’one Or more indi¬ 
viduals of stiflicieut influence to set t fashion, may, 
to a cuuoidcrablu degree, Mtccccd. lUit it is abun¬ 
dantly cetruin, tliat it is not calculated for general 
or permanent use. How could it b« applied to Lon¬ 
don, fur example j->-Iie«ide8; a great national bene¬ 
fit eon never rest with oafety .on any thing so preca¬ 
rious, lUi the chance of extrawdinary virtue in p<w- 
liculiir men. , (f.r.) 




BEJAPOlTk. . The great pntnsala of <}i. 
vidod into Emral extensive lcittgdpmsiwi]i<;h aftrpar* 

titioiied into subordinate siatts^f 4ihotent denionuna- 
tion#. i>ome nufre p6«'erful sovereignties, enjoying a 
disiinguichwl rank in the scale of nat ions, and subsist* 
iiij; during many centuries in »pj<'i>dowr,asthe empire 
of the Moguls; while others, us the AJysore, consti- 
tuiiug vhe dominions of Hyder Ali, and his son Tip- 
poo 8aib, were of more recent fomintion, and owed 
their aggrandizement to the weakness of their neigli- 
honrs. Bejapour is a large provinee in tliut part 
of India called the Deccan, extu'ding from the 
l.ith to tlie J')th degree of noil 1 1 Imitmiei uiul infir- 
seefed by the 75th degree of east longitude, pas-sing 
iie.iriy through its centre. It is c.iii ulated to he 
miles in length,' by at hast g0(( in la', .idth, m.d 

I i's-tiiiK is abdm i' 4 iiivnk'nt to l^ngl^md in sUc. 'I’Iils 
jirovinco is boundid on the north and cast by the 
provinces of .Anmgnlwd and Beeder, on tilt .south 
by North Ciinsr.'i and the river Toonihmlni. and on 
the we.st by the sea. The western coast, for the 
space of Syo niiics, is denominated llonciui, forming 
a suhordiiiiitc district, which lus been long noted for 
the }>iracy’’ of its iidiabitant'i. who find secure ri.trcals 
in tlic unnierous bai's and inlets on the shore, and a 
ready market for their plunder. 

‘ ’• Uejuponr is wnfered by iii,ari\ fine rivers, of wliich 
the principal are the ToombuiCra, Krishna, Heemali, 
.Old (iutjmibii. The lust cKhibits a trenicnduus ou- 
t.iract, perpendicularly precipitated IVom a rock 
JTf feet high; where the river, during the rains, is 
507 feet wide. A great r.iuge of niounlaius, being 
the contlniittlion of the ne^lern (.ilmiits, traverses 
the pyovince 40 or 60 imlcs lioiii th,' sea, (lirough 
w'liieli are several pusses of long and jiainful ascent, 
leading to the more h vel pait'-oftle couiitryo Their 
height intercepts the pa-.-.ig.; of llte clouds, .ind 


,'milk, thatching more gross n«ty form in tilioif Bfjtronr. 
testipeB. CtlVt's^ it is well known, are objects of vehc- 
Tiirfion, and ^>4^0 placc-s, beef is never used except 
by' certain lower, tribes of Hindoos; but particular 
towns have the privilege of kiiiitig bei f ft'r side. Re¬ 
ligious prejudices are carried to such an extraordi¬ 
nary hcigiit in India, thut the lowest rank.'! of tiiosc 
Beets which jiiquc thcniStdvcs on purity, would re¬ 
fuse to eat with sovereigns whom ihev’did.not es¬ 
teem oi'an origin equally pure. Widows in Rcja- 
pmir burn tiiein.-'olves with tin: bodic'; of their hus- 
liiuids,' and a year never el(tpsc.s without witnOhsiwg 
.some of thcM- licrribic s.iciiHces; the eHspring of the 
ino-t iiarbariai.^i princijdes of dt'lu.'iion. Hrimiins 
are fr id in tin's ienitory weak euOiigh to maintain, 
that t gro nid they occupy is so sacred that it will 
bear only a p.iiticuhir Sjiccies pf shrub, which, in the 
fervour of their zeal, they have eonserralcHl. It is 
likely that the Mahoinetim relighyi wa* much more 
i|i observaiiee formerly than at the iirescnt dale, 
front the number of mosques seen iu viirious stages 
of decay. • 

There are many large towns and celebrated cities in Cities, 
this province, uhicli was oecea great and indepetidont 
kingdom. t)f Ihtw, tlic principal an* nejapour, 

Pofiiiah, ISatarah, HuUtly, HiUlany, Pundeipoor, 

Danvar, Sind Meritch, for the inOst [lart populous 
and weuhliy places. Bejapour is a city of such iin- Bejapour. 
iiieiisc extent, that, were we not in jHissessimi of re- 
Cl nt (>h'.i rvt>tio)i.s, what has bein said regarding it 
might be sepposed almgethu fahulou.'-. It is situ- 
ate on a line [ila/ii, in (i fertile country, and now ra¬ 
ther rc.-einhles the ruins of .several separate and 
detached towns, than the remaiii.s of a single city. 

Its niime, in the iiiiiivii language, .slgnitits/wyircg- 
i/.iW/' i and it may be .-aid to con.sist of three a- 
tics eontained within, each other. ’J’he exterior is 


numerous streams |)imr down fioiii theiii, v.hieli, in eneoinpas.wed by a wall iiiiiuy uiit.''sin cirenit, fortified 
the wet SCU.SOI1, arc swelled into irresistible torrents, by capacious towers of hewn stone, at iiiterv.ils of 
.spreufiing over the ))1ains; but where low and smootb, lyu yards, and si cured by a diu h and ranijiart. 'I’he 
tiiey arc crossed by travellers in large ronml b.iskets, interior, or second city, which is the fort, is not less 
coyeri'd w-ilh Iiidc.s, as a substitute for boat.s, tl>uiu'igbtniilesii]cau>pttss;,andt)iethird nr innermost, 

ihe I'ertiiity of the soil is varioiia ; but except in contained in it, is the citadel or strong-hold,’which is 
the rocky and mountainous places it is in generid suf- a mile in circunderencc. But the whole arc iipproacii- 
ficiciit to afford an ample subsistence to the iiihahi- ing to a stale of decay, although the massy materials 
tiints. Nevertheless, they an; sometimes vi.sircd by of wliich tlicy hi'i* compo.s',’d will long resist the ra- 
faininc, resulting n.s nineh from the injnrie.s ol" win- iages of lime. The natives atKrm, that, when the 
litre as the I'ifectsol elioiate. Prov i.-ions are hoiii city wii'. in its full splendour, it contained, uceording to 
cheap and plentif.il. ’flu; horses reared on llic antlienlic records, 984,Mf) houses, and I(iot) mosques 
blinks ol the river Beeomb arc bigliiy e&tuemed, and or tenqile.'i. How fur the former niuiiber is exagge- 
coristitute tlic best cavalry of the Malirattas, who arc rated we have no nicans of di terniining; the latest vi- 
einineiitly distinguNlicd for that kind of inililary force, .silor.s are of opinion tliiit ilie miinber of mosques and 
I il iiiiai. The population ot the province is calculated at temples may have been lo'.stated. Without sujiporling 
7,000,0(10; of vvltich, about » twalitieth part is the alliriiiation of the natives, wo niuy observe, (hat 
siimmsed to coii.si«t ot MaliomcUuis; the great Ixidy some great cities of the east arc, in fact, an asseinhliigc 
follow the doctrines of Brahma.■ They aifcct ob- of towns and villages cncunipassed by a common 
^ .seryimcc of their religious customs in the utmost wall, and even include gurdi'tis and cultivated fields, 
purity ; they totally abstain from animal food, and Be.cidt’s, with regard to Bejapour, wc h'arn, that, in 
•wme ol them even scruple to subsist uo roots, the year Ifi.Sy, when inve.sted by Aunmgzehe at the 
But they are said, notw’itlistanding, to be ratlur head of his army, 15,000 cavalry could encamp he¬ 
rn disrepute among their own tribes in different tween the fort and flu; city wall. A mile and a half 
parts ol India. It is undoubted, however, that there distant from thi.s, a town, called Toorvee, has been 
aro gome devotees in the peninsula, who, lar from built from part of the remains of Uie city, amldlit 
crediting that lUl things are createo for the ii.«c of magnificent piles of ruins. 

mankind, reject every species * of subskteiice but The fort is approadied from one side, through a 
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neat KsnnU.towa on iiii Miutli-wcst. The ditch, orU 
■ ''inally a fomidtible ot).stin lo, is excavated from the 
rock on which it. sinuds. 'i'ite curtain or wail is of 
great ht;ig!it, prol);ib‘iy tO (oct, entirely con^wsed of 
Huge &tono.s, strongly ccincrucd together, and fre- 
{^uently ornamented witli hculptiirc.s of lions and 
ttgers. It is flanked by numeroiis great towers, 
built of similar material.^, aud some witli orna¬ 
ments rtiserabling u cornice at the top. ’I'hi* fort 
has scveti cntranccrs, live of which are in use, and the 
other two arc shut. On the sonih-wrst side it i.s en¬ 
tered by three gaie.s, near to the inn< rino.-t cf wliieJi 
is a tank, or tirtiJiciul pond, nhout feet long, 
liy broad, eiivironed l)> steps descending to the 
water, and surroundetl by an inclosure of fine stone 
hou8C.s, tliroiigh which it is reached by an arched 
pass<igc 50 feet wide. Several distinct towns are 
contained within that pbrt called the fort, with neat 
liaxars or inurket-places ; and there urc many spleu- 
did ediiiecs, on wliich all the tTubellishments of eitst- 
ern taste and magnificence have been lavished. 

Among the first which claltkis admiration, is a great 
mosque, eonunenced by Maiiomet Adii Shah, king 
of Bejnpour, who died in the year IfiflO, and conti¬ 
nued by his successors. 'I'lie main body extends 
~<>1 feet by l()5, and there i.s awing projecting from 
each end SSI <) fwt long by 45 bro.ui, inclosing toge¬ 
ther, with the nmin body, a large reservoir and a 
fountain. I'ivc lofty arches spread along the witole 
extent of the eastern fr.int, under the centre of 
W'hic/i are a few steps leading up iiito the building. 
The iiiti'i ior is richly ornamented with posstigcs Iroin 
the Korun, with the names of tied, Muiiomcf., or the 
Caliphs, ill relief; tlie groundwork eniunollcd, and 
the. letters polislied or gilt. In a luausoleuoi, i5S feet 
square, the hoily of the Shuh reposes. There are cir¬ 
cular buildings on the externa! angles, wliirli, as well 
as the wall, ri.-e about fOn feet high. Its grand en¬ 
trance is very lofty, and liighly adorned with .sculp¬ 
tured in8cription.s, and other ornainents. 'I'his sepul- 
e.Iiral chamber is svirniounted by a great dome, whose 
internal.diameter is il7 feet, a vuiilt ondti- ih*' een- 
tre of which contains tlie royal remains. Toit the 
dome is much neglected, and shrubs and wes ds find 
root in it, whieli must oceusioii jireniature decay. 
The whole is executed in u style of plain and simple 
grandeur. 

Without the fort, in llu; exterior city, (here is 
a mosque of still larger dimensions, and the inun- 
.^oleum of Ibrahim, another king ot llcjapour, who 
■seems to have completed it about the year 16 ^ 0 . 
The mosque i.s syo f,et in length, by t.oti in 
breadth. Fronting it, at the distance of -tu yurd.s, 
is the mausoleum, .57 feet sajuare, ineiii.scd by 
two virandas, the inner 1,‘f feet broad and iiS: feet 
higli, the outer “() feet broad by 90 in height, sup- 
ortert by seven arches in each face, whicii are 
eautifully ornamented above. The sides of the 
chamber arc sculptured iu the most elaborate man- 
nor with flowers on a blue ground resembling enamel, 
and sacred passages, as before, in relief, cut out of 
a black stone, and polished as highly as a mirror. 
The doors arc studded with gilt knobs, and the door¬ 
ways are adorned with a variety of ornaments ex¬ 
quisitely executed. Around tlie southern entrance, 


there is a mystical tetrastich, signifying Aftt Uie eost 
of Urn edifice vyait equivalent to L. 700 , 000 , and it ‘ 
is sftid that ..workmen were employed on it 
yeara. II mdh^i and 11 days, .Six graves ace; id- 
closed by the s^ukliral. chamber, which are always 
covered with a .fine white cloth. Above it is a cu¬ 
pola ! and the liipsquc is sunnuunted by another iiii- 
mense dome, supported on arches. 'J'he whole edi- 
is.iinishcd wtdt a profusien of ornameiils in the 
highest style of embeilisbmpnt. There ks also in Be- 
jnponr the tomb ol' Aurungzebe's queen, who was 
luothor of his favourite son, consisting simply of 
beuulifiil white marhlc, 

'J'hw city, as wc have already seen, is equally dis¬ 
tinguished by its fortifications, indeed, cvcryihiiig 
bcri' appears on n gigantic scale; and among the most 
reiiiiirkalile objects, may be euiimcrati'd some enor¬ 
mous eaunun, said to be twelve in numher, deposited 
iu dilfereiit places. Many more w'cre originally em¬ 
ployed in its defence, 'rhree of these are particu¬ 
larly described ; the first, contnined in a great tower 
on the south-east side of the fort, is a ^'laJabar gun 
composed of iron bars hooped together, and bam- 
niered smooth ; it.s dimensions arc as follows : 

I.ength, - - ‘iX I\’cl 5 Av’^e.v. 

Dimnctcr at tlie breech, \ .> 

Diameter at the niu/.zle, 4 a 

. . > 'aiibre, - - 1 <) 

'Die second gun, which is of the same con.‘'tru(li<iiij 
and called in the language of the country the Far- 
flyer, is contained in a lofty tower near the wtvter.i 
side of the fort; its ditiiension.s are, 

Length, « - 30 1'vvl 3] Inch’s. 

Circumfcrenco at the 
breech, - f) 2 

Circumfcrenco at tbo 

muzzle, - 7 7 

Calibre, - - I 1 

But the third is of brass, ainl fixed on a great iron 
ring iimcrteil in the ground, and gra.^^ping its trim- 
ninns, in the manner of a swivel. It k contuineil in 
a lower still larger than the former, on another side 
of the t'orf, and its dimeii-^i.ins are not inferior, 
though in none of the modcMt iimport iolus; 

Length, - - 14 Feel 1 Inch. 

Diameter at the breech, I 10 j 

Diameter at the muzzle, 4 3 

Circumference in the 
middle, - - 13 • 7 

Calibre, - - 2 4 

This enormous gun is called Moolk e Meicfnti, or 
the Sovereign of the Plninit, and it would carry an 
irem shut of 2{>4(> lb.s. It is beautifully, wrought with se¬ 
veral ornamental devicscs, particularly about the muz¬ 
zle, and its polish is almost equal to that of glass. Se¬ 
veral Persian and Arabic inscriptions appear upon it 
in elegant characters, one of them, according to Eng¬ 
lish travellers, purporting tliat it was cost by Aurung* 
ii»be, the famous Mogul emperor, on his conquest of 



; ".rv ■ BE^jA 

tSe city in l6<i9V&ai Aaf/sojaa 

liistorinns atKrra that; hrottly 

tiod on emzing a .previpas on»# and; i^t tfitf 

sittgo of Etejapout", the shot of JMoof^ e MHdaa tia* 
maged the uioSquh' and niattsoleum of Ibrahim Adil 
Sliali. i'bis gun bad a conipanim of equal ai;^. called 
Kurtt e BedjUe, or Thund^ and Ligldwdgt whiclt was 
carrictf to Poonah, eud w supposed to have been 
mi'hitl down. Probably no European cannbb;';;^^ 
cfjuid size are known; Mons-M^, a celebrated j^n, 
now ill the Tower of London, whither il^^Was'r«- 
nioveil from Edinburgh Castle, is only of SO inches 
calibre, and lapers dowiiwurds. 

Hic inner fort or citadel, though a mile in cir* 
Quit, is compared to a speck in tiiu space occupied 
by the outer on<-. It is a |>lHce of great Ntrengdi, 
consisting of ii curtain, ■ frequent large towers, a 
ditch, itiid covert way ; the whole composed of ntnssy 
mateti.iN, well constructed. The ilitcli, wlikb was 
formerlj' siip[>lied with water, is in most purrs 100 
yards wide, hut the rubbish ndw (iliing it prt-cludcs 
any calcalutton of its original depth. The citadel it* 
w'lf is gained through several gates; but within it is a 
henp of ruins; and only one edflice, a beautiful Mini II 
iiut 'iue, is ill conipleterepair. Here were the palaees 
of the kings; the front of one of which is formed 
of three arches; that in the middle K7 feet n ido. It 
has been observed, tliat all the arches iu the city of 
IJcj.ipour are (lothic, except those in the reiiiaifts hf 
.a tine hlttck stone palace in the citadel, built It)' 
Ihr.tliim Shah, wlicre they are elliptic. 

Tliffc arc only a few of liie public cililici's contained 
in this extensive place, situated mtiidst piles of ruins, 
wliicli appear at tile Interval of mile*. A minute and 
accurate traveller h.ts remarked, “ that none of the 
buildings here described, the palaces iu the fort ex- 
veplcd, have in tin in any wood; they are in general 
coiistruetcd of the most iimssy stone, in mi durable 
fi style, that one is nlinost induced to suppose, tli.it the 
rudest band oftiinc, unaitletl, could scarcely have ef¬ 
fected Mich dcstructioti, nor could it seem that such 
ponderous gates were reared by the hands of men. 
The massy materials of some, the minute exquisite 
workmanship, and still greater durability of others, 
the ingenuity of the projectors, the skill of the art¬ 
ists, everything, indeed, that adorns the science of 
architecture are here united in so many instances, 
that the mind can scarcely realize the grandeur and 
iiiagniticeuce of the objects that are iu every direc¬ 
tion scattered so profusely. On the other hand, 
such mountains of destruction, noble even in ruins, 
dictat(‘ tile idea, lluii it proceeded, not from the or- 
dinur)’ revolution of tune and tilings, but that they 
were rent from tlieir foumlatioii by some violent 
convulsion of nature.” I'ntil very lately, the most 
inaccurate opinioie prevailed in Eoro|)e regarding 
the site aiid'exti'ut of llejapour, which was better 
known by the name of VJsiajiour. 

Piioiiati. Poonah, the capital of the formhiable empire 
of the .Malirattas, also stands in this province; at 
u place wlierc the rivers Moota and Moola meet, 
and form a united stream called Moota>inflola. Un¬ 
like the former, it is all open and defenceless city, 
'occupying a superficial area of aboat two miles 
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' is(|^isnre, (^3 i^asltcd on thd north by tl»o river ' 

; there' about feet wh!c» bat slmllow in the 
season. A,' bi^fdge across it Was ptsnmcnced somd - 
time ago by the P&sliwa, or-blahratia chief; but 
the dCicea^' botli of himself and his successor hail¬ 
ing followed, the undertaking was abandoned as dig- 
pleasingio the gods. The streets here are ncimed after 
roythologicui (lersonagt's venerated by the Hindoos, 
adding the terminatibli xvarrij to their propef appel- 
lattott; and the divinities, with their mohstruyis. and 
grotesque appcnd.oges, are sometimes paidpld on th« 
exterior of the houses. There is an aoeicut casUc 
in Poonah, surrounded by lofty strong walls, wid» 
only one entrance, and protected by four round 
towers, wlierein some members of tfie Pesltwa’^i 
family reside; but he occupies anoth^* residitncei 
and, not long since, Iie.had directed ajiatace to be 
erected- by British architects, Thu pupulation of 
Poonah is estimated at 100,000 sods. Portneriy, 
the Mahrattaij, on invasion of a hostile force, did nert 
consider the preservation of so defenceless a place 
of importance to their power, and they have them¬ 
selves destroyed it, retiring to Poonihaer, a fortress 
oil a inoimtiiin, about 18 imlesdistarit, where the ar¬ 
chives are deposited, ami where some of the prin¬ 
cipal oliicers usually reside. Its jirosperity 1$ said to 
have been retarded by greiit a.'iscmblages of people 
who convoke for the purpose of celebrating some 
religious festivals, and marking their retre.at, when 
thesirare over, by indiscriminate pillage and tlcpreda- 
tion. I’ooniih is 98 milt's from Bombay. 

Pundej-poiir is a tloiirisliing and popiil<ius city, SfiPnndetw 
milt's fcouili-eust of Poonah, situate in a fertile and ?““*'• 
pleasant country, on the river Ikemali, by which it 
is sometimes inundated. Though not of great extent, 
if is regularly .and well huilt; l.lie streets are broad, 
paved, iind .xiorned with itiany handsome houses, 
the first •itoriy eonsisting of stone, and the second 
of red brick, which has a very agreeable ellect. I’lie 
PesIiWd and tno.-t of the principal members of the 
Mahratta government have elegant mansions in Pun. 
derpour, whither they retire .as a relaxation from the 
fatigues of husiiicFs. Besides native products, many 
articles of European manulActure are to be obtained 
here, as the merchants have connections with those 
of Bombay. 

Among other towns in the province of Bejapour, HalirK and 
there are two of consiilerable si/.e, called Hubely Bultany. 
and lluttany. The .appearance of the fonner, 
which is situate in a district well wooded and via- 
tered, and in a high state ol'cultivation, bcspe<tks in- 
dustry and comfort. An extensive inland traffic is 
carried On by its inhabitants, aud a coitqncrcial in¬ 
tercourse is condneted wiili (he cast, pH,icip.alIy 
through the niedium of Uo.'i, whence, in return Ibr 
sandol-wood and elephants’ teeth, they receive law 
silk, cotton, and woollen stuffs. 'J'lie bonkcr.s, who 
are rich and numerous, extend their trans.'ictions to 
Hyderabad, iieringapatain, and Surat: and the mar¬ 
kets arc so well attended, that the streets are scarce- 
ly passable from the crowd. There are two forts 
here, now very defenceless, from nearly being en¬ 
vironed by houses; but the town has frequently 
been an object of competition between cootending 
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B*tit ponr. llnttajiv is iiulojod by a wall and ditch, 

n'lid «Uo lias a firt, whicli is incapable of Handing 
a sirgc. InflHf jcnr KiTlb it was token frniii li'e 
Maliratt.i', aim the < mmy proposed to hcII all the 
inhabitonts for kI.ivcs ; but tl)i^ was not carried into 
execution. It is now large mid popidoiis, carrung 
tin a great iiiiiiad.n. tiir ’(d sill .ind l ottoii ; and an 
exlcii.MVc tiiiile in tiic e .irtn- ■, niui also in grain, 
with the nortli ol ludi,j itiid elM u’here. The naliM'S 
me eelebraii.il for tlmir eoniiesy m Mrin,gers, whom 
they «j)|iari'nlly :iio dcsiron.-. of iniprtssiiig with a 
liioh opinion oi'theii wt'aith. 

Theri- are ni.m'; .slrong forls In llie pr ivinee, 
Mimller, and lie.in e more eapaliie of' protracted ic- 
nistanee. flcin (hose aire.idy named. Such is liar- 
war, or IJ.iseialiad, a pliire of ‘ii'e-al strtnplli. in- 
chised by a widj and diteli. In the sear ITi'ii, it 
was besii ged by the united fonvs (if the Ijiilish and 
tfidirattus, ainoniiting to -lOdlOO men, and Kiirn n- 
deretl by oapiMilation, eldetly from sc^jreity id’ pio- 
visiuns. Tills fort stands in .t territory culled l)ar- 
war, vrliieb is p.'irtienlurly subject to wiiirhvind#, 
advancing in (he figure an immen.se eolunm, witli 
trregnliir motion, ^;rei.t noise, and eonrid-.aabic nipi- 
ilily. Clo'uU of (Inst are cauied up by the column, 
whicii is o(> fi.fi i,i ci i,Liter at llie base, to a 

greater height than (he e_\e eaii reiieh. Suiniliines 
tents are heat down ni its progres-s; and the only 
dress of tiu ir inmules s\.i j'l li.dl' a mile away, while 


Htiidied to devise the means of his preservation. Brjapanr 
She .sent imraed^tciy for Kliajcli Umnied ud Dien, 
a inerehant avcustoined to supply her household, 
irupiiring how many shnes he had for sale; and 
finding he had five (ieorgian iind two Circassian 
boys, selected one of the lavler who bore ihe great* 
esi re.-einblance to her own »or,. Ife was sti'angied, 
and brought out in a shroud, without any sustpieiou 
being excited of the deception. The Siillane then 
induced the 11101*0111101 to hasten with the young prince 
to a secure retreat, out ol' ilie .Mahoim f.iii douneions; 
ami he repaired wiih hi.s charge 10 e ti.wn in iVis.j. 

1 itere tin* priixa* attained many .li eiiiLj.hshnients^ anil 
I'l'inaiiK'd nnlil rciieliing the-agnol , iglileen, when lie 
reiolved to revi'ii tiiiKioslan, I ic miom olitained nii 
im|iort,iiil ap[iointmi'nt in ono of ihe courts ef tli.it 
coiiniiy ; and, by ,t sori,-:, of good In’tune, asi't ndi il 
Ifie tlimne ol r>cj'tpoiir in the year I jso. lf:s r, i,;ii 
tens long and pro.-perous; he palrooi'u! h. rnin'g; 
cnennraged the residenee offoreign .nlisi.; iJe. hing. 
dotn Honri.slicd ; and bi.s ih.itii wa.'^ deej iy rcgreUiu 
ns n ini'lorlunc by his subjects. The Ibiirlh in siic- 
ccission from this jinnee w as Ihrahini Adil fjhali, wh ,, 
altaehed bv a ciHnjilication of disorders, jmt to de.iin 
liio jiliysii i.ii'.s nintble tocliict hiscnir': deci!('i;.'l ii.i, 
some,and trampling olhersiui.'er the fei t .ifelejii'ani.s, 
wliieli excited such an al.triu, that .ill tlu'Mir.ii -is 
Ill’ll beyond tils boiind.irie.s. In the ytar ttiti,',, the 
gOii'iiicr of the Dece.'ii) w.i.s direiitd to nnd, r 


a close jmrsuit is noccss.try to ricoier it. Salar.ih, 
a stiong hill fort and tower, stands af the minniit 
of a deeliiity ascending sevend miles, distant It) 
loiigtlus from I'ooiiah. Its name, aecording to some,. 
signifies a star, being the form in which it is built; 
or, accoiding to other.s, I 7 wall.s, 17 tower.s, and 17 
gatc.s, with w'hicb it is s.lid to be provided. Tt is 
accessible only liy a very iiarrinv jiatli, adiiiitting a 
xiiiglc person at a tiuie. In the yiar l(i.>l, it was 
taken from the .so\ereign of la japoiir by tliu found¬ 
er of the .Nlahrnttaenijiire; and lietc the descendant 
of the captor is still imjirisoiu d. ft slnmlit be un¬ 
derstood llnil the I’eshiva who is invested with the 
re.al aulliority, is only the represt ntativi of llie head 
of the MahralUs, while the sovereign enjoys notliin;; 
but nominal power, and is kept in a situation of re¬ 
straint. Hot the I'l'liWM am.st t.evertheJoss lie in- 
vested in olilee by linn, and he rieiivis some exter¬ 
nal demonst.rations td' authority, tlinunli dejirivid of 
liherty, and is otherwise slenderly proviiled foi-. 
History of IJejnjiour is therefore a jwnuilous and nourishing 
iliU I’ro- province, and one whieh, with its capital has held 
viuee. I, ilistingi.ii.slied place in history, b’enr-lilihs ol it 
pertain to tliu Mahrattas; the rem.iinihr to the 
Jili/am. ‘It finniily eonstitutul an iiuU)H'iident 
SOVt’ieigidy, with tiio aniiijuily of whieh we arc 
not acquainted, farther than (hat Abmi ul Muzuliir 
lutsuft'Adil Shalt was tlie founder of (he ,\dil Shu- 
tvec, one i)f the priucijinl dynasties. Tin father 
of ibis prince, dying in tlic year 1 l.vi, ins bro- 
thi,T> to obviate all disputes about succession to 
the; kingdom, directed tliat he should be put to 
death ; but the Sultana lii.s mother, having prevailed 
on the executioners appointed by this barbarous 
order to spare her innocont child a single day, 


liun.self master of Ih'j.ijiour. 'I'lie native.s wtr. d,- 
li.ili’d, tliough tlicy h.id an army of Mt.ooo her e, 
ilieirgcner.il was killed, and the suivivoss jmi-oid 
vvitliin ten iinles of the e.ipil.il, .\nrnne/ebe re¬ 
newed Jiis Olvasiot) in llhiS, and hesiegcd tin city 
injiersoti; but the inhahilaiU.s defended tliemselvi s 
with great resolulion. The country had been laid 
waste, siijijilies vvero intercepted, and so great .1 
body tif people eonliiied in a l■<•'(lielell sjciee be- 

g. iii to In; distressed for jirovisioi.s. JJiaotime. the 
hostile batteries Iiiiving etfeeied s.dlieieiit hreaciies, 
jireii.iiaiioivs were made for an .1.—.init ; but the in- 

h. ihitauts, apjuvltensivi! of the i-- ue, l■•.■M)^■ed to c.i- 
jiitnlate, and the king surreiuieri'd liimselt' to the 
Moj^ d emper(l.^ by wliom be was tnated lioiioiir- 
ably ; for inu' of In.s sister.s l;,ul been married to a 
sun el' A'.iriuin.icbe; and his i>riiui|V)i olfici |■^ re- 
eeived 111:.’ks-of distinclioi). An 'i-g/ilti entered die 
foit tlii.jugli the brea.-l) by whie.i Hie ass.iult w,'* iu 
ii.ive b 'cn nude, and, repairing '.o the gieat taos.jui , 
already daniagi d by his e.nmon, ofl’n-ed up a tliaij *- 
giving for his success. Ibo the eilern.il iran.|iu!!iry 
of Itejajiour li.-ul been {■'rcviousJv weakcue'! hv ili’o 
revolt 1)1' ,'seva,-e, the I'oi.ndei ol the enioiiL .( t.'i. 
M;Jir.it1.is. ih'-y' did not vitW 'ho inv.i-uin of 
the Alogid eoijL-ror vviihout Jealousy ; and, a.s tlie.r 
own power was const,mily augiiieutiiig aflur hiv 
decease 111 1707, tfiey gradually eompeJled his me- 
eessors to withdraw. Descending 10 a later pe¬ 
riod. we linil tliiit they had hetn un.able to reduce 
th« country to order and quietni .ss; and. after a keen 
conU'.st between tlicm and the Brili.sh, which te.-mi- 
nated m the year ISO-t, their whole forritoiy was in 
a state of anarchy. 'ITie Jiulltority of the I’eshwa 
vvtts either resisted or denied, and scarcely extcuil- 





Ei-jcilKwr c«l beyond his capital# PoodsIk TIio connti'y wait 
5 occupied by lawless depredate^*# and alt the anbor* 
rebellious and dissatisfied,'Mt was 
ibuiul expedient for the British government to inter- 
j)Ose, and eiuleuvour to restore Ijjanqoiility,—a lauda¬ 
ble mertKiire, which was in a principal degree effeotod 
bv !lii jjr'.iiicnce anil moderation ot'Sir Artiuir Wel¬ 
lesley, now Doke of Wellington, lie preserved many 
oC the eh'cfs iVein the vengeance w hich their lecidcr 
liid resolved to take upon them, and induced them 
to recognise his authority, in paying tli« sciMee due. 
Ncvcrihclvss, if is easy to anth'iimto, tinit, if tln'ir 
iinioii is piTsorvod, they will steadily resist the ap- 
proav'lies ofibreigii nations towards their territory,and 
most |iro!i.i!)! V will prove a niati riai obstacle to the fur¬ 
ther .ta:f;iandizcmeni of the llrilisli in Iloulostan. (s,) 
BULL ItOCK I.ItlllT-IIOnsfi. The aceom- 
pnnving I'lale (X>lX 1I!.) i \!iibits a persiieetive view 
of this important notion d edilieo (nhieii Inis ni't. 
improperly ht'cri tinned the Scoiliih /•'/ooo.,), as it 
is seen after a gale at north-east, in deserihing it 
we sliiill first notice the position of the rock, and 
iireiiiO'.tinices eonneeteii with it, and then desenhe 
liiejirogressive .nlvaneenient and linirhing of the build- 
>"«• 

‘ Till' huh or Bell Koek, is situate on the 

,, nortli-eastern coast of (ire.it Britain, ahoni Imiles 

in a kouth-vt'estorn direeiioii from the t.uvn of' Ar- 
fnoath, in tin- county ol I'ortiir, and ahoiit "0 ihilJs 
in .1 imrth-i.i'tern directum from Mt Ahli's Iletul, in 
the eoiitiiv of Beiw ick; and, as maybe Men from 
the eh.ai ts ol'lluit coast, it lie.s in the ilireef track of 
the I'inh ol'Tay, and ofa great proportioo of the ship¬ 
ping vif the I'irtli of Forlli whieli i inbraees the exten¬ 
sive 'oeal trade ol'iho jiojmlon.s eoimties ol'l'’ifi;,('liiek- 
maimau, Stirluii;. lanliihgow, Miliohiirgh, and llad- 
li'iijioo ; and wlii. ii being an admiral's station, is now 
tile reude/vmis of the Norlii Sen fleet. 'I'liis osluary 
is. h.‘sii)e.s, the prineitml inlet upon the eastern coast 
III' Itntaiii. ill wlneti I he sliippiag of the Gcniian Ocean 
and N'oiih Sea take refuge,when uveitakeii hyeasterly 
■torois, lieu ilie tides are neap, or at the ipiadra- 
t.iri-s Ml tile moon, the Bell Rock is scarcely uncover¬ 
ed at low water; but, in spring tides, when tlie ebbs 
are gre.iiest. that part of the rock which is expo.scd to 
riew at lo.v water measures about 4.‘27 feet in length, 
l.v o.jd fii.t i„ ; and, in this low slate of the 

tides, its average perpendii alar height above the 
siiitiiee ef the sea may he stated at about four fi'cl. 
Bevond ttie sp.iei' ieehuled in these mea.sureiiient.s, 
i;t very low tides, there is a teef on wliicli the larger 
kinds 111 'luei apjiear floaiing at the siirthce of the 
warer. This reef cMeiids about tO(lO feet, in a 
.sontli-wcsteru direction I'rom the liiglier part of the 
roek jtisi di scribed, on whieli the liglit-hmise is 
1 ‘tectod. The whuli* rock i.s composed of .sundslone 
of a red rolour, with some spots of a whitisli colour. 
It strongly resenihles the rocks forming the promon- 
toiy on tile Forfar.sliire coast, called the Red Mead, 
and those also of the opposite shores of Haddington 
and Berwick shires, near Dutiglass. The stone is 
hard, of a tine grain, and contains miimle specks of 
im'ea. Its surf.iec is rugged, witli holes whieli, at 
<hh-iidc, Ibrni small pools of water. Such parts of 
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rock asi appear only ui riie lowest tides, grd 
thickly coated with fuel; the larger specimens atji 
Fucus (Kgitatus, grx at tan^ie, and Fucus csculcntus, 
or bctflderlock, a sea-weed which somctiines uttaiiis 
here the length of 18 or 20 feet, 'Hiose parts moat 
fretjuentiy lellt by the tide arc covered with smaH 
sbcll-lisli, such as the connnon Imnuiele, the limpet, 
tlic whelk, and a few' cotimion muscles; and some 
very large seals rest U[ion its extremities at low wa¬ 
ter of spring-tides. At,high water, the retl ware 
cod i.s caught over the rock ; and m a di.<.lnnee from 
it, as the water ihepens, the common cod, haddock, 
w'liiting. skate, Imliiiut, and other iisiies comiium in 
tIte.M* .'c:is, arc ver\ numerous. 

Such being the jiosition and nature of the Bell 
Hock, lying m the direi-t track of it mmierous class 
of shipping, and appearing only a lew feet in height 
almvc the water, uu.l liiar only at the ehb-s of .spring- 
tidi'S, being at bigh-water wholly covered to the 
depth of from 10 to 12 feet; the want, of same dis- 
tiiigui: liing luark that uiigltt point out its place was. 
long fell l)v the mariner, and of tlte utility and ne¬ 
cessity (il'tliiK, every returiiiiig winter gave the pub¬ 
lic fresh jirooCs. But it reijniied a great extent, 
ofeo'iuneu c to afford the probability of raising an 
adriju.ite riweime, by a small duty or tonnago upon 
ve.v.els piissing it, to meet the risk and e.xpcncc of 
such awoi'k, :is the erection of a Imhilalile house 
about 12 inilc.>i illskint from the nearest land, and on 
.1 roek from JO (o 12 feet wholly underwater at 
spring-tidc.s’. We Iiavoroad of the wonderliil extent 
ot' tile INiuros of Ale.\andria, and are aeiiuainted witit 
the Tower of C'ordumi, ereeted upon a small i.sland 
at the entrnucc of tlie (laroiiiie, on the eo.ist of 
France, and know, more particularly, the history and 
structure of llio Kdthstouo light-house, liuilt upon a 
small rock lying 12 miles otf the coast of Cornwall, 
file public is in possession of ^lr Sincut.on's perspi- 
< uous and valuable aecount of that w urk ; but it is . 

to !)«■ observed, that, in tlie ereetiou of a light-hoUSe 
upon the Bell Rock, independently of its dislunct 
from the niain-lmul, a serious difficulty must here 
have piest'iiti'd il-self, arising from tlie greaier depth 
ot' water at which it was neeessiiry to carry wO the 
operation.^, iliuit in the cose of any foi'iiicr building 
oi'tlii.s kind. 

TiMilition tells us, that so fur back as the four- 
tceiitb eenluiy, the monks of Aberluothick e.iused a 
large bell to lie suspended, by some means or oilier, 
upon the Ruck, to wliieli the waves ot the .siai gave 
mol ion, the tolling of tlie hell Wiiriiing the niariiier 
ul' his up|iroacmiig danger. From itii.s eirciimstuuee 
it i.s saitl the Rot k gel its prv.seut iiaiiie,J[>Ut in so 
far Its can now be discovered, ilierc i.s no rceorU of 
tliis eOiitrivancii; .ind il seem. more proba'iic tlmt. at 
an early period before tlie wasting elfeets of the ■'Ca 
hud brought the Rock inio a state so Imv and nmtilut- 
od, some part of it may have resembled a bell m ap¬ 
pearance, and have tims gneri rise to tin icera-. 

Allliougli the il.tiiger,s and the iuconvcnuaices Pi'epatiilory 
of this Rock, and of the coast in general, vs. re long 
and Severely I'l.it by th<‘ siiij-piiig of the e.ustcrn coast 
of Greitl Britain ; yet, lilt of lute, there was no con¬ 
stituted body for the ereciion of hgiit-hou&es ia 
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BELL ROCK. 


Btill Rnci. Scotland; «uch nn n[.poirilnipnt necessarily s»[>- 
poses a more cKUii'ni' traile lli.in that part of tliu 
tiniced kinpdoiii po'.sr^f.ed ptior to the union of 
I'jn^rluiul mid Scotland: and even long after that 
liappy cveiil. the fiiiaiue.- of tlie country were not 
in a Ntate to uarr.ini es(if’.'isi\e iindiTtaklngH of this 
nature. Alumr tin luiiulli- o.' tlie la.'.f eentury, how- 
evir, vvlitn tin ioi|injveiiu nt oi the liiglilands :uul 
islands ot'.Scoil.r.nl «j'- viewed as an ohjeci of great 
inititm;il iiiipnitauee, tin* estuhlishiii'iit of hght- 
house^ ii|ioii tiiat >'<>•> I uas foiiiul iiuh^pensahlt ne- 
«'es...ars to llie evli.'.aoe and .'■neciss of the llrilish 
i’i.sliei'ies. 'J his sii!)je< t iv.'is iieeniilingty agitated in 
the ('iiiiveiitioii of thi' Koyal Ihirgli.s of .‘seotland ; 
and, ill llie vear IVHfi, ii hill «.is brought into I’.tr- 
liaiiieiit, ii|ipoiiiliiig the laud .\dvocHte and .'sol'ei- 
lor-(ienerid of Seol'and, the .Sluaiirs-depute of tli«‘ 
niaririine eoiinlies, and the ehief Magistrate.s of cer¬ 
tain of the Royal Riiriji«. f.i o//'uo, to act un¬ 
der llie title of the f'(o /u./v.v/o/o « o/ thn Sii'tlicni 
l.i'plit-htni\fii; atal u eertain duty on tonnage upon 
Khi|iping was granted to iliein, for the erection .ind 
inaiiiienancc of .sueh lighi-iionses as they should 
find neeessarv to erect npon ihe eo.i't of Scotland. 
Rut wlieil a Midicieiit leunlier of Jaglil-luni.ses aie 
ereeted 11)1011 tlie coast, and a i'ninl iieciunulated for 
their iTuiiiilenaiiee, the uci jirovides, Ih.'t the light¬ 
house duties shall lease and deti'i'inine. 'llu'se 
t.'onunissioners, in virtue ol’ the powers vested in 
fJu'in, proceeded to the inineili.ite iniprovenient of 
sill I) acee.ssihle points of the coast as .suited the in- 
liint state ol'their iiiiids; and. in tho course of a few 
years, 1 ight of the jiriiieipal headlniidii between the 
I'nih.s of' Forth and (.'lyde, inchiding the Orkney 
. islands, were iirovided with light-houses, evectid 
npon the most ap{irov(d ])riiieipie.s of the time, 
by the late Mr .Sniitli, ingiiaer for the Light- 
Iioiise Hoard. Kie)'ing iilniixs in \ie\v as a principal 
object the erection of a liglU-house on the Rell 
Hock, llie Coninussioners, indejiendently of these 
highly visefut and inijiortanl works, were griulually 
aece.uiulating a fund for this ))iir|iuse, in order to 
undertake tliat work as booh as their limited means 
would mliiiit. In the inovilh of December IT.'IJ), 
the oceiirieiiee of a dreadful stonn rather tended to 
iiastcii this measure. 'J'iie wind for two days was 
cxcc.ssive, and b< iiig from the south-ea.stcni direc¬ 
tion, all the .sliips were driven from their moorings in 
the Downs and Yariaonlh Roads. No fewer than 
ahoiit 70 ves.sels were wreeketl, and with many ol' 
their crews were lotally lost, upon Ihe eastern eoast 
of Scotland: u culaniiu that more especially direct¬ 
ed ihe attention of the country and of the Coni- 
missioiiers, to tho erection of a ligJtt-lioure upon 
this Rock; ii.s, in -tins jmrticular instance, a light¬ 
house there would have opened the Firth of Forth, as 
a place of salety to muuv, which, to avoid die hidden 
daugers of the Rock, were lost in attempting to get 
to the northward of thu Firth in this storm. 

Ader the loss of so many lives, and much va¬ 
luable projiorty, various measures were taken for 
the creetion of a light-house upon this Rock. 
In the year 180 .S, a bill was brought into P.arlia- 
inciii, wiiirb, with some allerotions, ultinmtely pass- 


od both Houses, in’ the session of I 8 O 6 ; by which BrU Roi*tt, 
the northern . K^t duty of three halfpence 
ton on RrilMh ves.sels, and thrcc'pcnce yier ton on 
foreign hottoots, was extended to all vessels .«ail. 
ing to or from any port between Peterlu ad to the 
not til, and Berwick-uiwin-Tweed to the southward. 

rids hill also empowered the cimimiB.-.ioiuiB^o bor¬ 
row L. ;J.5,0d0 from the three fer crnl, .and 

Imving already oceunmlated the Mini of I., i^ii.iaii) 
of'surplus duties, whh this han frotii (ioveninunt 
they \vei‘e enabled to commence the operation.s m 
the RelJ Rock with a disposable fund of 1.. i;! (iiiii. 

.Several plans for the erection of lhi.s liglit-luuee 
Ii.'kI for a considerable time been in conlenipla- 
Inm, and were submitted for eonsideratinii of the 
T.ight-IIou.sc Coimnis.sioners. (."iiptain Ri odie of the 
Navy eunstnicted a very ingeniou.s model of a last- 
iron Iigiit-house to stand upon pilinrs; and ^Ir 
.Yfuidocli Downie, author of several nuriiie sur¬ 
veys, brought forward a jdan of a light-house, to 
.slivnd ujioii jti/ffitx of xtoiie. Air Telford, tho eiigi- 
neci'iwns lik«'ni,e employed in some preliininarv .steps, 
connected vvith .Mr Downio’s iitijuiries. In the year 
I8IM), .Mr .Sti ven.von. engineer for the Oommi.s.-ion- 
I'KS of tin; Northern l.iglii-lnnees, nuidelled a design 
a|i|il;eHi)le to thi.s situation; and Iniving, by tluiv 
direetiiins, made a .survey and reiinit. relative to the 
siiiiiilioii of the I'/cll Rock, wtiich published by 
Ihe Jhurd, along with u letter rioni .Admiral ,‘'ir 
Alevaitder (loehraiie, win 11 he comiuanded liis 
.'M.i;i'siy’'i ihip liyinl, ujiuii tlie l.nitli station, in 
IT.'i.'b recominendiiig the ereetitm of .v light-hou.se 
on thi.H Rock; the.se, with other doeuments, were af- 
lerwards submitted to Paili.mient, in a nienniriai 
from the f’onimi.sslotnTa, drawn up by Robert Ha¬ 
milton, I'isi), advocate, one of tlieir itumber; wlieii 
a|>plication was made for a lo.an I'rom fiovernnnnt. 

So different, however, were the view.s taken of the 
subject, and .so various and doubtful wore the opi- 
nion.s of the public about the kind iiiid dc.scri|)tiiiii 
of building best suited to the |ieciiliai' situation of 
Ihe Rock, and even with regard to the praelieabiiily 
of a work so mueh under the soii'ace of the w.iler, 
and where so large a sum ol' money wa.s neeessa- 
rily to be expended,- that the Poimnissioner.s thought 
it advi.sable to submit tbe macler to the opinion 
and adviee of Mr Rennie. 'J'i-is eniinent engineer 
coincided with Mr Stevenson in jirelerriiig a budd¬ 
ing of BtoiU! upon the j rineiples of the Fddystone 
light-lmuse, which being a|'-pi'ov(;d of and mlojited, 
the execution of tlie work was linally comniitiej to 
these gentlemen. 

'J'he hill having [wssed late ip jlie session of ISOR, IL it UikIc 
in tbe following summer a vessel vvas fitted out as a I'louiii^- 
floating-light, for which the act of Parliament made 
provksion, nud .die was accordingly moored oft' the 
Ilcll Rock in the month of July 1807 - During the 
first sciuion of the operations, this vessel was used ns 
3 2'etuier, to which the .ortilieers retired while the 
Hock was covered with water. Her station was about 
a mile and a half nwth-east from the Bell Rock, 
and her moorings consisted of a mmhroom lutehor, 

M'oigiiing 33 cwt. and a weighty chain laid down in 
•ii fathoms water, and at tliese moorings she rode by 
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U«l] RocK> a Strang henipco. measuring ]« inches in cir>; 
y’^i' cumferiHice, without nodden^ daring the four J^r* 
in which the }i{|^t*hctusie WM building. I'hki i'ecsel 
was rigged wiih tbm? masts, each of which carried 
a laHtern> which, in a curious manne- was made to 
embrace the masts t' and, by tljiis mcaus, the use of 
. cumbrous yards and. ^pars over bead were avoided; 
and as each mast passed through tlie centre of its 
respective lanaTO, on which it traversed, the light 
was not ob.scurod on any side. I'iacli of tliose mu* 
terns contained ten lamps, with as many small silver* 
jilatetl reflectors; and thus, by the appearance of 
three di'-linct lights (the centre one being the high¬ 
est), I lie Ihill Rock floating-light formed a triangular 
light, and was' easily distinguishable from the double 
end single lights noon the toast, and rendea*d iumic- 
diate aud essential sciricc to the Inule and shipping 
of tlie coast. 

0|)riaii(,n.s Karly in the spring of ISO", stones were collect- 
11 i cd from the granite quarries «rf Uubeslaw in Aber- 
deenshire, for the oulside cming of the first SO feet, 
or lower part of the building; those of sandstone for 
the hearting, or interior of the solid, and also for the 
higher parts of the building, were got from Myine. 
fichl (juarry, near Dundee. I'or the eonvenieney of 
the work, the cornice and parapet-u'ull of the light- 
ruum were hewn and prepared at Kdinburgh, and 
the stones for these parts were accordingly taken 
from the quarry of Cr;»lgleith. At Arbroath, Jflip 
most contiguous harbour to the Bell Rock, a piece 
of ground for u work-yartl u'us procured on a Jea.sa 
of seven yi'ars, 'the supposed period for the duration 
of the «oiis; and lit-re the works were conducted; 
materials wore laid down, and worlsnuii collected; 
.shades were also eonstrui i-. d, imd a barrack erected 
for the uecommodutiori of about 100 nrtitieers wlu'u 
tliey landed from the Rock, that they might he at a 
( ill. In night or day, when required to sail lor the 
works at the Itva k. Tlie.se previous step.s being 
taken ashore, the o|ipralioiis at the Rock itself coni- 
meneed in the nioatti of August IS 07 . 

,l,.„ 'riie lirst attention at the Beil Rock was to erect a 
M- place of refuge for ilie arl.licrrs, in tlie event of an 
accident herailing any of ihc —a cir¬ 

cumstance which, if unprovided for, might not only 
involve the .vifety of every prwson employed at llio 
!nil‘Witrks, hut prove a serious cheek to the fntiirt. 
progress of the undertaking, which could only he 
proceeded in at low water of spring- tides, when 
two and a hall’ or tlireu hoars were coiwidi-rcd a 
good tide’s work. I'rom fills circiiinstance, it hecaiuu 
necessary to embrace every opportunity of iavoiirn- 
hle weather, as well in the d.iy tides as Under night 
by torch-light, aud ju.()on Sundays, in the early 
stages of tile business, thli flood-title no sooner be- 
g.m to cover the exterior parts of the Rock, than 
the workmeh were obliged to collect tlmir tools and 
apparatus,' and betake themselves, to the attendiiig- 
bottts, before the water hurst in upon them. These 
boats were rowed oflen with the utmost fatigue and 
disficuity to the floating-li^t, where the work- 
iJien remained till the Ruck began to make its ap¬ 
pearance again at next ebb-tide. Happily no ac- 
I'ideiit occurred during this perilous jiurt of the 
•vork, to check the ardour of the artificers, nor to 
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. retard their progress, and by the latter cad of Octo- *ovfc 
her, the beaimii, consisting of twelve largo beams of 
flrktimbcr, 1 ^. erected, having a common base of SO 
iect, and rising to the Iieight of .50 feet above the 
surface of the Rock, These spans wero of fir-tim¬ 
ber, strongly framed witii oak-lruci's, conneefed to 
the Rock with iron-bats of a particular construc¬ 
tion, set into IkiIiss, cut about 18 inches in depth,, 
and wedged into tlieir places, lirst with slips of fir, 
then witn slips of oak, and, lustiy. with pieces of 
iron. The tipper p.iit of this beacon was al'terwurils 
fitted up, atm occupied as a place of residence dur- 
ing the working nioiitlis. 'I’hc lower floor w^ns em¬ 
ployed as a smith's forge, and also for preparing 
mortar for the building. The cook-housu was ini- 
mcdiatcly over this; the next floor was occnpicid by 
the cabins rif the engineer and fiiroraoit, anti over all 
was the barracks for the ardlieers, whose h.'iniiuocks 
were ranged in tiers of five in height, 'I’he tiwelliiig 
or lodging' part of this temporary re.sitlenee was 
above the reach of the sea >0 moderate we.-illier. but 
the lower floor was often lifted by the waves, w hen 
the lime casks, and even the smith's anvil and appa¬ 
ratus, wero frequently washed away. I'lie bmex/n- 
hausc, so con.Mi'ucteii, was erected near the site* of 
the light-house, and in the more advanced state of 
the work, was cOnne'CtedwiUiitbya wtmden bridge; 
which was also of the greatest utility as a stage in 
raising the materials from the Ruck to the huihling. 

A little reflection upon the .singular position and cir¬ 
cumstance’s of the Ileil Ituek, will show the great and 
indispensable use of llu'-> heacoii-hotise in facilitating 
the oporation.s. I'lilc.ss some expedient of this kind 
had hecu resorted to at a work so much under wa¬ 
ter, the po.ssibility of erecting a light-house here is 
e.\trcnielv doubtful: uf any rate, it must have requir¬ 
ed a much longer period for itsnecolupl^^tum.<nt, and, 
in all probability, many lives would have been lost 
in the progress of the operations. 

Thu circumstance of the In'aims of the beacon Srcooit flea- 
having withstood the storms of winter, inspired now 
contidence in the artificers, who now landed upon 
tho Rock in the summer of 1808 with freedom, 
uiiil reni.'iineil upon it without fear till tlie tide flow¬ 
ed over it. -\ltlumgli it required a considerahle part 
of the .suminc'r to lit up the beacon us a barrack, 
yet it WHS in a state sufficient to preserve the workmen 
III c.i.-c (>r accident to the boats. Th<’ great person¬ 
al ri.vk mid excessive fatigue of rowing boats, crowd¬ 
ed nilli (he artificers, every tide to the flouting light- 
vcssel was now also avoided hy on additional vessel 
having this season Iieen provided, and entirely set 
apart for the pur|>o.se of attending the Rock. Thi.-i 
vessel was a very flue schooner of 80 toils. Her 
moorings were so constructed, that she could he east 
loose at plea.sure, and brought to the Ice-sido of the 
Rock, where she might at once take up the artificer.^ 
and their boats in bad weather, in.stead of their hav¬ 
ing, as former]}’, to row often against both wind and 
tide, to the move distant pu.sition of the fJo.ujng 
light. From this circumsianee, it was now found 
practicable both to eommcnei’ the work.s at the Rock 
much earlier, and to continue them to a later period. 

Being now provided witli a place uf safety, by the 
erection of the spars of the beacon-house, and having a 
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Belt Work. ((>n(lcTnttvny'<i(it u’htch could bcA'a/vt lof*w>, 

**"~'*^”*“' ill C!«»k' of’till-works tiow w cut f’orwm-tl t-vcii 
■ in pretty wo ifhcr; -mkI thus stittfjf^liii^ itoth 

duriii}» the uij/ht .-o'd li-iy tiilcs, tin- site of the- 
liou-'t-wn.i |>ri-|i;ii-( (I, iunl cut to a sutfitK iu depth 
into till- liock , I'.il oil the loth of July ICttW, the 
I'ouiii! iihiii •i»;i. iir lie ')ii l(li:i;' w.is laid. In the 
toiir-'i- ol'i!! ' >• -ii-oii. ti. el.. oi ( .i.(-h()i' I'uilt'.'y.s were 
uNi) fi’.ed i'|Miii f). • liiok, fiiini 'lie d ih-reiit l.imlii'jr 
pl'^^■l■^ to the hioMiiii;, (mIi 'iI -Ii d loi- cimvcting 
him !. -I 111 ' si I'lie iiT I iM> 111- till. e I ei - w '-i _!i t .lioiie the 
ll'iik ; un.l h,' lie' hill r end "I llie se.ison'.s opera¬ 
tions the lii s| iiiiir curses of tin Liehl-li"ilsi'\i ere 
built, wliieli I'lou'-lil i! In Ilie height of five Ih t si.\ 
iilclies ahim the l■•^e■d:lti^lll, 

'I'liiiil S: .1- In liie Cmir.sC of the winter precidile' the ihilil 
H.'Mi’s Iii'*- fieasoii's operalionh, the works at the liml, were fre- 
i'mI'i ’ i]ML‘iilly M-ill'll, iiml, in the sjirilig ot'the \e,ir 

wei'' I'l-nnu'il with n -iv vigour; ami it was no viuall 
Inippiiie.ss to fiiul, iluit, not oiil^ thu four rourres of 
the li.'tht-tiMii.se built ki.st season were in jierfcct order, 
after ii long inul sevi re wiiiti r, without the lea.sl shift 
or ehunge ol'po.sition, but that even the bcaenn-lioii'e 
and r.ol'.i at i were little iniiired, being ahiiost in a stale 
ol'reailliii ss (in i i",uiiii'ig ilee oii -iMtion.'s. The fir .'-1 
thiiif' to be done was lo lav dow n .s( Is of ciniiii moor¬ 
ings, with ihi.iliiig Inioyx for the tender, and I'or the 
fhi-'h-deeked praain-lioat. stone ligliler.s, and ve.sseN 
I'liiployeii at till. Uock, iiml to erect the iicees'iiry 
appiiratiis U'ld niiieliinei'r for l.iiidtng the stone-;, 
and lit) mg them in thiir piaee.x uptni the building. 
'J'he.se arrangeineiitK being niadi. i-very thing went 
forward in the most prosperous inaniier; tind, by tJie 
niontli of Seploniber, the building was got to the 
lieigiit of .ai feet, wliii-h eonipleled the solid part of 
tin- liglit-lioii.se. After obtaining this height, from 
the ailvaiieeil state of tin- season, Mr .'-itevep.sou did 
not liiid it ;iiivis!>l,le to risk the luai-hinorv and ap- 
p.ii-atus longer, anil lii-- building was left in tliis;$t<ite 
for the w-inter inontl).-. 

'imitli'll .1- At the e(miineiu'--ni'. r.t ot the fourth iinil last sea- 
mi’s 0(11- van's work, it was a inatti.-r of some importmiee I'or 
mo" ’ *''*’ I’l'i'l'iiraliou of the higlii r or (liiishing pails of 

the Imilding, to aM-ertuin wlutlii-ril woul'l he pus- 
.■•ible to carry the masonry from the heiglit i>f .;<) feet 
to lOi) I'ei-t in the eoiir.se of this siminier; Inil il wiui 
extremely doiihilid v. Iie'lier tin-, etnild he aeenin- 
lilislieil, s.) ns to SI (-1111- good weather for hllmg iij) 
the light-room, und »oi'ipii tlng the more delii-.ite 
operations olTlie pi'.iiiler and glazier, eonneet. d wilh 
il. lliiih r th'-.e U'li i-rtaiii prospeet', thi-work wa.s' 
begun in I.Sl'l, al .is early a period as ihewi.ither 
would .11 all admii. l-'i.mi lliegriat iiumber of lini.sh- 
eil eoin-'es of prepared .sto'ie at the work-yard, which 
h.ul been tried upon the platform, uninheied and 
re.idy fo be sliipp d from .•\rln-oiitli for the Jloek, 
there was only the wiiuks and tides lo contend with ; 
and even flu-s,! were, in ettect, womleil'udy soften- 
td and ullayeil, by the enterprising exertion- and 
thorough prai'iiee ol' the sennten and artificers, dur¬ 
ing I'luir .sHeees,sivo seasons : which hud given umcli 
liexteiiiy to the several depjirfment.s, hotll in the 
work-vard at Arhro.-ith, and .it the Hock, where tlie 
operations of the builder and of the Inuding-iu.-tster's 
rew were conducted with much skill and activity. 
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Taking these mainly into account, and by a forlu- H«-li Rock, 
nate train of eircunwtatieeii, the masonry of the build- 


trig w-a.s cotnpleti^d in October ; and the J;g)it-room 
being liiiislieu in the iimntli of Decembor, the light 
wa.s arlverfised to the puhlic, and i xh'hitcd for llio 
first time from tlie new I.iglit-house on ilie evening 
of the I .st of I'Vbruarv ISli ; and. outlie same night, 


the Hoating light-vessel was mimoou'd, .n d ihal tem¬ 
porary light diseunlinucd. 

Having titus given a general aeeoimt oi' tli-e lUd I •--nipi.iiw 
llii.jk, -Old the erection of tlin l.iei.t In-O's-, ssi.vli I'J’'‘f’"'' 
non describe tlie building, iiouciuu il-" piiiui|'n' ih- 
nien.sions, and making such fiirllier reai.ir!.-.uiiiv 
appeal interesting to the re.uh-r. '1 he l-iil hock 
l.iclit-liousc is a eireoi.ir biiihtiiui, fl.i f.'mi.iaiiou- 


sioMi- of w-liicli is la.iriv on a level w'.!-: lii- smi'ae" 


ot'ilie sea at low-water of ordi'uirv .-mi'-a-lidvs; ami 


coii.ser|Ucnl!y at high-water ot' llii-i tnh '. tiu hnilil- 
ing is immersed to the- heiglil of ahent liel. 
Th,' (wo lirst or lower convsvs cf the inasiiiiiy an* 
iiiihedded or sunk into tin* rork, ami the stones of ai! 


llio eourse* .ire curiously dovet.dlvd and joiy.d wilh 
each other, forming one einmeeled ni.'i.ss Irom the 
lentre to the eireiimfereiieo. '1 he soet..'i.»Ivts eourse.s 


of tlie w'oik are al-o alt.;ehed to iiieli oik-ei' liy jog- 
gl.-s of.stone; and, lo prevent the stoms from being 
lifted up by the force of the sea, w l.iie t'u- « oi k was .ii 
|iri>'gres.s. each .stone of tlie solid ji.ol ol'ihe building 
[ouj Iw-o holes bored through il,enteiiiig six melu smto 
the ( ourse imniedi.ili ly below, into wliieh oaken Iree- 
naiks. two inelies m di.'iotter, were driviii, afler Mr 
.hliiu aloii’.s plan at tlu- l-.ddystoiie Jaglil-hoiise. 'I'ln; 
cornel.I used at the Ik-ll l{(>ek, like that ol'iiie lahly- 
.stone, was u mixture of p-.i/.s-.ohmo. earlli, lime, anil 
stuid. in etpial parts, by iiuasiire. The building i.« of 
a circular form, eomposed ol'stones oftlic weight of 
from two toils to iialf a Ion eaeh. 'I'hc gi'iond 


eoiii-.,(' iiie.i.-iii'is t‘> feet in ditimct.-r, find Ilie hnild 


iiig (limiiii'lies. .'IS mav he ohsincd t'roin the pl.ile 
of tile light-lionse. as it rises to the top, where the 
parapet-wall of the llght-i-oom measures only l.i t'et 
ill dianieti-r. The height of the masonry is in(i 
feet, but iiieludiiig the light-rooin, flu* total heiglif 
is Ii,". I'eet. 'file building is'olul from the gnmiul 
einirse to t.lu lleigl'.t of .‘g) Ii el, wliere the cutry- 
(hmr is .sitiuite, to which th - .iseent is by a kind 
III' iiipi-laihler with wooden ’'tejis, living out at ebli- 
tide, and taken into the bodding .igaio when flu; 
w.iier eover.s the lioek : but .sir.'iigirs to this sort ol 
elimimig aie taken up in ajtind of eli.iir. by a small 
inijvcable eraiu' projeeti 1 lioir 'he door, from wliieh 
a ii.irriiw pasuige ie.nis to a .stone slair-tase l.'j feet 
ill height. Here the walls me seven feet ii. thiek- 
iii.ss, Init tliey ;.radunlly diminish from the top of 
the stair-ease, to the jiar.npet-wtdl of the light room, 
wliere they inea-surc one foot in ihiekiioss. The 
upper half of the building may be desCrilH-'d as di¬ 
vided into .six apartnicnta for the use of the light- 
keepers, and for containing light-house stores. The 
lower or first of these thmrs, forincil by an inside 
scarsoment of the wall* at the top ot' the st.nir-cane, 
is chiefly occupied with water tanks, fuel, and the 
oflier liulfcy articles : the second floor is for the oil 
eisterns, gla.ss and other light-ruoni stores ; the third 
is occupied as a kitchen; the fourtlt is the bed-room, 
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Jiell K»e1i. the AAh the «tr*nger»’ room, and the u^)er- 

apartment fontis .the %ht*roo«n» The floors of. the 
several apartments are of stom^, and -tiie cotnmutii* 
cation frtrm the one to tho other, <u mode by moans 
of rvooden ladders, excepting in le light-room, 
where every article being tiro, prootj the steps are 
made of iron. There are two windows in each 
of thffc tliree low'er. a|Kir.tinenU, bat the upper 
rooms have' each tour windows. The casements 
of the windows are all double, and arc glazed 
with plate-glass, having besides an outer storm- 
shutter, or dead-light of timber, to dofeud the 
glass from the waves and sprays of the sea. The 
parapet-wall of the light-room is six feet in height, 
and bus a door which leads out to the balcony or 
walk Ibrraed by tho corniro round the upper part of 
the building: which is surrounded by a east-iron 
mil, curiou-sly wrought like iief-work. This mil 
rests upon Iwtts of bras.s. and li,is a nius^ive coping 
or top rail of the Name metal. 

Kui.iiiiie III' In the kitelioii, there is » kind of grate or open 
itir liiM-r. tiro-plaee of ciut-iron, with a smoke tube of the 
same metal which pas.ses through the several ap.irt- 
ineiits to the light-room, and heats them in its pa^- 
sage upwards. This grate ftiid ehimney merely 
touch the building, without being included nr built 
into tho- walls, which, by this means, arc neither 
wcakt'iied, nor liable to be injured by it. 'fhe tim¬ 
ber of tile doors, and tlic pannelled partitioning gf 
the rooms from the stairs, and also of the lied franu". 
and furniture in general, is of wainscot. 

J.e-m iii-Mii. The light-room and its apparatus was entirely 
framed and prepared at I'idinbiirgh. It is of an oeta- 
goiidl iigure, nicasiiring ]g feel across, and 1.0 leet in 
height, formed with ea-Nt-iron .-a^hes, or window 
frames gla/cd with large plates of polished glass, 
measuring ahoiit fet t (»inches by M I'eet ‘A inches, 
eaeli plale being of the thickness of a quarter of an 
inch. I'he lighl-room is coveix’d with a dome roof 
of copper, terminating in a largo gilded ball, witli a 
lent-liole in the top. 

The light of the Bell lloek is very powerful, and 
ill l■.ijlll■ll| is readily seen at the distance of six or seven leagues, 

" Li.'a.i. when the atmosphere is clear. The light is from oil, 
with Argand burners placed in the focus of silvir- 
platcd reflectors, measuring il-l- inches over the lips; 
the silvered surface or face being hollotved or 
wrought to the parabolic curve. That the Bell Jloel, 
light may be easily distinguislied from all oilier liglils 
i'j»on ihe coast, the reflectors ore ranued upon a 
frame with four face.s or sides, which, by a train of 
machinery, is made to revolve upon a perpeudieal-ir 
axis once in six luiiuites. Between the observer 
and the reflectors, on two oppo.-ite sides of ilie re¬ 
volving frame, shades of red glass arc interposed, m 
-such a manner, Uiat, during each entire revolution of 
the reflectors, two upjrcarances, distinctly differing 
from each other, .are producetl; one i.s the couinion 
iright light familiar to every one, but, on the other, 
or sfiadcd sides, the rays are tinged of a red rolour. 
These red and bright lights, ih the course of' each 
revolution, alternate with iiitervulaof darkness, wliicii, 
in a very beautiful and simple manner, eharaettriro 
this light. 

As a farther warning to the mariner, in foggy 
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weatlier, two krge bells, weighing utiout Id cwt. arc Bed Rotit. 
tolkd day add night by the same train of maoliinery 
which moves the lights. As these bells, in moderate 
weather, may be beartl cimMilerably beyoud the li-the®. 
mits of tlm Kuck, vessels, by this nieaus, get warn¬ 
ing to put about, and are tJiereliy prevented from 
running upon (be Koek in thick mid iinzy weather; 
a disaster to which sliqis might otherwise l>e liable, 
notwiiJistanding the erection of the light-house. 

Trior to, or about the time of tiio creeliua of thcbiglit 
Bell lloek light-house, it was by no means iineom- Kwprrv. 
uion to meet with various doubts, regarding the 
practicability of the works, e.vpresscd in sucli terms 
as the following: “ That, even if it were practicable 
to erect a iight-luuise, upon siuh a sunken rock, uo 
one would be found hardy enough to live in «n abode 
so dread and dreary, and that it would fiill to the lot 
of the projoelofs themselves to possess it for the 
first winter." But the reverse of all thi.“ took place; 
for the eonfideneo of the public hud been coii- 
firined by the stability as well of the wootUn-beacou- 
hou-e, as of the bnihling itself, nhicli, in its pro- 
gres-.ivu rise, with.stood the storms of two succes¬ 
sive winiers, in an uiilinishcd state; so that, by 
the time the housi' wiui ready for its iuhabitcieis, the 
applications for the pl.acu of light-keepers were mucli 
more, numerous than the situations; iiiul applicimts 
on both sides of the Tweed were disappointed in 
their wishes. 

The estiihlishnieiit of light-kci.'pers «t the Bell 
lloek, con.sii>ts of a princi()al light-koeper, wiio has 
at the rate ol’ b’o guioea.s per aii/iu»i, jwid quarterly; 
a principal ussi.st.'int, who has guineas: ami two 
otlier assistants at .'iO guiiietis each ; btsiiJcs a suit 
of uniform cIothcA, in comninii with the other light- 
keepers ol' the Northern J.igl)t-house.x, evciy three 
years. While at the rock, tliese men gel a Mated 
nllowiiiicc of bread, beef, butter, oat-meal, ]>()t-bar¬ 
ley, and vegetaliles, besides small beer, and an al¬ 
lowance of fourpenee jDCi- day each for the pureliuse 
of tea niijjl otlier ncce.vs.iries. At .'\rbroaili, the 
mo.Nt contiguous town on the opposite coast, a suite 
of buildings has becm eree-ted, where I'aeli light- 
keeper has tlireu a]i:u‘tments for his family. Here 
tfie muster and mute of the liglit-lmuse tender have 
also aeeommodation for their families; a plot or piece 
of au inelo.sed garden ground is attached to each 
ho.i-e, and likewise a seal in one of the pews in tho 
p,oi-.h i'lmrch of Arbroath. Connected with these 
builihng.s, then) is a signal towxT erected, wliii'h is 
almul .-jO feet in lieiglit. At tlie top of it, there is a 
room with an excellent live lect achromatic telc- 
.seope, placed upon a stand. Irom tlii.s tower, a set 
of corix'sjiondijig signals is arranged, nml kept up 
with the Jight-keepers at the rock. Three of tlie 
lighi.-kcepers are always at the light-house, «hil< 
one is ashore on liberty, whose duty it is for tire 
time to atlond tho signal room ; and when the wea- 
tlier will admit of the regular removal of the liglit- 
keepers they are six weeks at the rock, and a llirt- 
night ashore with their families. 

I'hu attending vessel for the Bell lloek, and thcAileoding 
light-houses of the Isle of M.ay and Inehkeilh, in the Vmel. 

Firth of Forth, is a very hatidsume little cutter of 
.■iboul 50 tons register, carrying upon her prtAif a 
K k 
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)^ ll<>ck model of th^Beil Kock ]ight<hot»e, mad is appf«» trado t^e Settletnent of this coontiy; aiid tlic Beloochiv 
® prmtelv:.iianied the fViam?. She is stationed at cm <>R}y li’o. wpwi^eottj'Sjtr, **“' 

%readin([Mi« to pfoce^-fes i|fe 
at'Q^ljl^.'ftdlr'.ltnoon, of-at sprib^'tidi^' 

the Ughuke^br on. k!ftter;t<». iiw' 

^ retw^iog wWi another. ,’Tbi* inW^;^i*/ 
havlMtcd by four men, iocltiuihg Ute .master, ii^ . 

' . .ti eweulated few carrying b hoat'm J<f -olf- :i^;3 " 

■■ pf' sadicient’ ^bneniaotia fbr landing at ihp id', 

-' mi(iderpteyri88t|»f»-V'Tiib'w^ «« •'••■l--; •> j ■ 

in'donstaht pnyv anil have aphHments m egta> inan<to|j6f 

bl^hnwot ashore} the former* acting as « supetinten- slj^tl^ ;j.v 

iibmt, has the charge of t>i« buildings and storos kept can" be iitpp that orij^ily’ 

at Arbroath.' came fre»n'foie 

Exproee of ’ The cxpenco'of Bock Itglit-hO^,and its evidence In the aifo ' 

<hi>J.!j;tii. eatabiisliment, .id a. gpnera]. way, may bo stated to IVrsian langdagwj aj^,jJi^iil^l«\i<m»,,hsbits,ap^ 
hard amoontod 'tu about L;tlO,()O0t ' The under- religion, seem WJ’ sfo. of Tottfiui' 

taking doni ntuch,h^ur .,40 the exertions of foe man liiienge.. It indeed, tha.t>. 

CoramisdonetsW Li^it-houses* and is during .the rrc<)uept.^^^infl;ty ;ro;yii>li!ih'oits to which 

even oredltAbld to the agu,wJiic|i lias produced it; tlm niotforchy of foe SfegukVii^'jarfoj^Iws* subjdc.t, 
especially wfoen^t is retVit^erou^ that ft: ^td com- sonic of' focs«ffoftrba^wfo^d,ikii^ »ai«iclf 

-- .^-1 ...» * ......1 .—i*i. .**iif—J*.5— —1 ov/'ii" thO' e,ainrrv'{n'iitnnjli’itf..Sft«> !i*hd 





nienced and completed tuuldst thodiSj^ies and 
dotnand.i of « war, unparallcied lit the bist'dry of our 
rounVy. (iw.) 


over' foC'', Codhtry inOtid 
that a portlhn df tbbiti Ifod'miii^j'foraihih thd mone^ 
tainous districts of Beioocliiiithn; Buttfo^ides.yhu 
, . 1 . . . lielooches, there .are other ditlinot tribc^ dC inhabi- 

' Our readers 4ilt:.^crccive, that the account we tunts in Belwnfoittan, whose pfiCuirar haints and 
have giyeo of this l^idcc is, necessarily, of a very shades of clioraettf/, we, shall afterwards take an <T- 
gdiierat nature {but the. public,we believe* win toon h'tt portunity of daforlhing. Those are foe liralioo!i^ 
gradiiOd tfith an ivnplis'HUtorkul Account of the tfor- apprreutly a race of Tartar Riounluhicors, who set- 
thwa ItigithoHWh metuding a full detail of tlic whole t led at an early lieriod in the southern parts of A si a, 
nperstious c6t(hs^d;Witii foe Boh Uock light-house* but'whose history is extremely obscure and unitite- 


and foe Cairrjd^dc^.footfo-Beaodn, Illustrated with 
nurmirouS'l^fo^foowihg the ..progressive stages of 
those wotR^.l^.^V’SJforenson I and wo are happy, to 
learn, that fog Ofot^stionpraof fo«.'Kor(bc.rn. Light- 
hoiuca, fronj a oogjfictKm et the nfoity of the dc* 
tfign, have, aa.a j^ofod, liberally expressed foeir^de- 
sire to promote fodjinfonded bublichtibn of Mr Ste¬ 
venson,. whofo'audM* d* *^1^ Engineer, is so credit¬ 
ably coimcctt^^IU) fogso two hhportaut national un- 
cfortakfngs. * ' \ . 

BELQOCHfSTA'S, a-'cdunlrv of Awa, situate 
on the nonli-'wei^ coast foe Indian peninsida. It 
IWumXmcs. “ bounded on the north by Affghanislun and Seistan; 

on foe west, by foe Bersftin provinces of Kinnan and 
li^istun: on the south* by the .Indian Ocetui; mid, 
on foe east* by a, part of Sinde and 8hikar|>oor. In 
genera], it may be'^id to comprehend oil font space 
within- the ^IBh and $K)fo degwes of north latitude, 
and foe 5ilfo pnd Ottfo.degrees of east longitude; 
and its 'whole superficial e.tteat may be computed at 
diiO geograiihieai miles in length, ^d SOO in breadth. 

" Of the.carly histdry of this pohiob of foe Asiatic 
.Cohduc&t., little Or nothing is khowfo \ The povmy 


ral .Sitnu. 
lion i«(l 


tUOory. 


resting; tlm Uehwars,- cjdarly a Persian colony, 
whose original st'tUefoctlt cannot be troj^d; and the 
Hindoos, whoopp^asfo hdVfboen fod.lim settlers 
in the upper 'part fo. the ftfahooick niikidtaius, on 
their being cxpeliod froth Liflde, Liis, and Mukrao^ 
by the armies of ttic Cnliphs of Bagdad, This last 
tribe appears to have constifuted foe governing 
party, nt the earlii^ period of which any thing ap¬ 
proaching to autbcotic'foforniation has been bbtaiQ- 
cd. The Brahooes and Belooche^. hotfCver, gra¬ 
dually spread over the ediihtry; And .the Hindoo 
power was ut length subverted by a revolution, winch- 
]i!ac(fo the ancestors of foe present Klian of Kclat 
upon tlm throne. . 

The preeise period at-whjfo foi$!-;reviikitiott took 
place, cannot bo accurately. astMjytifoted;. but it-Is 
probable that, two 'ceuturl^'have nbt eJ«ips6d since 
that event. *1116 last r ij.fo'o^f the llinddo, .djteftsty 
fuaad iiimsclf .compelled to coU Ibc the ate&laioi^ df 
the iiiuuntein-.«hcplwrds, witli.tlulr hi^dor,; Kamoinr^ 
in order to chetjk 'foe encroachfoentwif'g hord®’'^- 
depredators, headed'!^ an AHglitfoc.hitii^Who iifojsL. - 
cd tho couutryi flhd. cvmi thre4^1;d 16 ittt.ack tl>e 


'ifod natarabfUcngtli of tlic country, .pombtned wlfo^'. .seat of goveromedl^, Kunibttr'foi^ejtsfuliy {lerfonn- 
tfio Jerpeiow liamts of the natives,’.seem to hgvQ.^'Sfo foc i^rfoee.|W eng.'iged; but 

cuM)|liy*fopii^vd .ftH> iHeadly vi»ts df'lpqttisitivc ttifots ■' i hS^vifor,;. ini' ii^’ifofoors agdinst 

-- -.--J* 4-L_ i.-—in. >--.v-W*-!-.j!_ lit..*',.,' jABA.r 

y',.lifo^^ll^'co^try, ho 


whom ve 


fojmdi^li^r^lattve to foe WGStero‘ft'p9fosini of Infoa, 
arc almost entirely silent vfoh .nsspnc^ fo fots moun¬ 
tainous and irfodspitabie trapt ;;(«ra..sdlB^y. any no-’ 
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fieloediii. pear, hovev^i^ sofiptre was qui^y trtm^* 

^ mittcd to the. aescendanta of mat cliicf, who seems to 
'have persevered itt * ptac^Je^ system of govern¬ 
ment, until the time ot Abdool& Khan, the AnirUt 
in descent from Kurabur; wlio, htping an intrepid mid 
ambitious soldier, turned his thoughts' towaraa 1%e 
conquest of Kutch Gundava, then'held by didbrent 
pett/cWcTs, under the authority of the Nuwwabs of 
Sinde. 

After various success, tltc'lCumburanecs, at length, 
possessed themselves of the Sovereignty of a const- 
dorubie portion of that fruitful plain, including the 
chief town, GuTidiiva. It%ns during this contest, 
that tlie famous conqueror, Nadir S!i<ih, euiniiioiily 
called 'riiamas Koolee Kiian, advanced from Persia 
to the invasion of Hindoostan; and uliiie iit Kanda- 
iiar, he dispatched several detachments into iUloo- 
chistan, and established Iiis authority in that pro¬ 
vince. Abdooia Klian, however, was continued in 
the government of the country by Natlir’s orders; 
hut ho was soon after billed in a.battle w’ith the 
forces of the Nuwwabti of ftiqde. lie was succeed¬ 
ed by his eldest son, Hajee Mohummud Klian, wlio 
abandoned himself to the most tyranuieul and licen¬ 
tious way of life, and completely alienated In's sub- 
joc ts by his arbitrary and oppressive system of taxa¬ 
tion. In those circumstances, Nusseer Khan, the se¬ 
cond son of Abdoolla Khan, who had accompanied 
tin; victorious Nadir to Delhi, and acquired l>lie» fa¬ 
vour imkI confidence of that monaich, returned co 
Kelat, and was hailed by the whole population as 
their deliverer. I'iiiding that expostuCition hud no 
i'lleet upon his brother, he one dayenteredhis apart¬ 
ment, when the prince was alone, and stabbed him 
f) the heart. As soon as the tyrattt was dead, Nus¬ 
seer Khun mounted (ho mustau/, amidst the univer¬ 
sal joy of Ills subjects, and inimcdialcly transmitted 
a report of the events tiuiT. had taken place to Nadir 
.Sliah, who was tben eucampod near Kandahar. The 
sliah received tlie intelligence with satisfaction, and 
ilispntched a furmun, by return of the messenger, 
appointing Nusseer Khan, Beglonbeg of all Bcloo- 
(bistan. This < \ent took place in the year ITh’i). 

Nusseer Khan proved an active, politic, and war¬ 
like 'flrince. He took great (lains to re-establish the 
internal government of all the provinces in his do¬ 
minions, and improved and fortified the city of Ke- 
lat. On the death of Nadir Sliali, in 1717, he 
aikiiowk'dgcd the title of the king of C'ahoul, 
Ahmed Shah Abdatli. In he declared him¬ 

self entirely independent; upon which Alimed Sliah 
dispateiicd a force against him, under oiu‘ of his 
mii)i.>.t<-rs. Tlie kiuin, Imwever, levied his troop.s. and 
totally routed the Affghan army. On receiving m- 
telligcnee of this discomfiture, the king himself 
marched with .strong reinforcements, and a pitelied 
battle was fimght, in wliich Nusseer Khan wa.s worst¬ 
ed. lie retired in good order to Kelat, whither he 
was followed Iiy the victor, wlio invested the place 
witli his whole army. The khan made a vigmuus 
defeiu’e ; and, after .the royal trouiis had been fniied 
in tiieir uUenipts to take the city by storm or sur¬ 
prise, a ncgociatiun was proposed by the king, which 
terminated in A treaty of peace. By tfiis treaty, it 
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was sripul«ted that the king was to receive thocourin BeliwcUis- 
of Nusseer Khau in marriage; that the khan wa(|i 
pay no tribute, but only, when called upon, to 
nish troops to assist the royal armies, for which Iio 
was to receive an allowance in cash, equal to b^f 
their pay. 

SuWq.Qently to this period the khan frequently dis¬ 
tinguished himself by his gallantry and judgment, in 
the w'ars carried on by the monarch of Cahoul, and, 
as a reward for his mninentservices, the kmg bestowed 
upon him sevlOrO! districts, to hold in peqietuai and 
entire sovereignty. Having'succeeded in quelling 
a dangerous rebellion, headed by his cousin Behc- 
ram IGian, this able prince at length died, at an ex¬ 
treme old age, after a happy and prosperous reign, 
in the month of June 179.7, leaving three sons and 
five daughters, lie was succeeded by his eldest 
son, Mubruood Khan, tlie present chief of Kelat, then 
a boy about fourteen years old. During tlie reign 
of this jirinee, who is described as a very hunume 
and induleiit man, tlie country has been distracted 
liy Hanguiiiary intestine broils; the governors of se¬ 
veral provinces and districts have witlidruwn their 
tillegiauce; and tiic dominions of the klians of Kt- 
lat liave so gradually diminished, that they now 
comprelivnd only a small portion of the proviiiCCK 
wliieh were formerly .subject to Nusseer Khan. 

Tlie territories of the last-mentioned prince are I’riodpal 
comprised under the following divisions:—I. 
proviiu'es of Jhaluwan anil Sarawun, and the district **' 
of Kelat. a. Tlie provinces of Aliikran and lais. 

3. The province of Kutch (iuiidava and district of 
Ilurrund Dajel. t. Kohistan, or tlu: Belooche 
country, west ol‘ the desert. 5. The desert. (I. The 
province of Siiide. 

'J'be features of tin's extensive tract of country MonnUias. 
vary considerably; hut, in general, it may be de¬ 
scribed us extremely mountainous. A stupendous 
range, to which the a[>pdlation of the Braliooiek 
nioutitains has been assigned, and which seems to be 
the primitive root of all the otliers, .springs abruptly 
to a conspicuou.s height out of the .“eii, at (lape Mo- 
w'urce (or Moiize), in north latitude east longi¬ 
tude ()()'’ .7>>', wheiiee it takes a north-easterly direc¬ 
tion i'or 90 miles, 'fliere it projects a ridge, east by 
north, tile base of wliicli is waslied by the river In¬ 
dus, at (lie fort of Seiiwan. I 'rom I lie separation of 
tlii- anil, in latitude 25® 45' to that of .SO®, tlie pri¬ 
mitive body run.s due nortli, marking the western 
limits of iiitule, Kutcli-Gundava, and a part of Sec- 
weestan; and from t lienee it onec more regains its 
original inclin.aion to the iimtli-i jst, and decreases 
ill luagiiitiide and 1 1< vutiun so rapidly, that, in the 
course of 40 miles, it siiik.s (o a level kith the lu'IN 
inhabited by the Kaiikers and other Ailgimn tribes, 
with wliich it Incomes ineorporated. To the west¬ 
ward, the Braliooiek mountains sexid forth many 
collateral eliuins, some of wliieii estetnl tin: whole 
len,gth of BeIooehi.'tan, and jiiin the inonntaius of 
Persia; others eloiig.ate southerly till they touch 
the sea, or conn- within a few miles of it, aud then 
oitinr take the inclination of the coast, or subside in 
the 'ow and barr. ii plains in t.s vie’iiiity ; while the 
main body, or rather its western face, stretches- 
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B^Aochi: away ni>i-th»wcyt by north, to ith«:> 2 Stb degrcft of 
**"• north latitude, where it meets the south-eastern cor¬ 
ner of tlio Kindy desert, about the (iltli degree of 
cast longitude: and tVo\ii theuee it inclines with a 
uorthern aspect, between the nortli-oast and uortii 
points of the ennipass, to Nooshky, in latitude SO* 
north; from \vhicb place it runs more easterly, till at 
length it gradually sinks, like tlie eastern front, to n 
size of e<]uality with the A%han hills. Besides the 
Brahooiek chain, there are several other ranges of 
mountains extending in vaiious dirccliuns and ra- 
niiiicatioi»'throughout Beloochistan, but all of them 
•inferior to the former in uutgnitiidc and height. I'his 
stupendous elutin is believed to have attained its 
gre.itest altitude at Kelnl; from which city, accord¬ 
ing to the natives, whatever route hi* may pursue, a 
traveller niu«t descend; but the descent is so very 
triHing, for u long way on cither side of tli.il capital, 
that it is not perceptible by the e\ c. 'I’Jnoughout 
the whole of tins eonntjy. tliere me no rivers of 
such size or importance us to merit p.irticuiar notice. 
In genenil, they have a broad and ileej> channel 
from the coa-t, until tliey reaidi the mountains or 
stony hills, whei-e tliey becoine contracted into nar¬ 
row and intricate w-itcr-conrses, that arc rputc dry 
during the greater part of the fair sou'-on ; mid, in 
the wet one, sut-ll to terrilic torrents, which run off 
in the ceur.se of a few hours after tlie rain that has 
lilled them ceases. 

tjily of The principal city of this country is Kclat, the 

KvJat. capital of the wliole of Belooclii.-tun. This city 
stands on an elevated site, on the we.sfern side ofa 
well-cidtivatcd plain or valley, about eight miles long 
and Cvio or three hroiid; a great part of wliich in 
laid out in garden.s and other inclosures. The town 
is built In tile I'orrn of an oblong s<|uarc. tlirec sides 
of which arc encompassed lu a mud wall, IH or dO 
feet high, llniked, at inlcrv.ik of p.iecs, hy 
bastions, wliie-lt, as well as ibe wa'I itself, are pierecd 
witit numberless loop-holes lor maii'liloch-iiicii. Tlie 
defence of the fourth side of l!,e city is lormed hy 
the western face of the hill, on which it is partly 
built, hci.ig cut nway perpi itdicnuarly. (Jn the sum¬ 
mit of tills eminence stands the palace ot' Muliniood 
Kh.in, chief of Kelat, and nominal Bcglerheg of Be- 
luochistan, commanding a distinct view (if the town 
and adjacent eonntvy. That ijuarter of the hill on 
wliicjh the kli.’ii's residence is erected has been in¬ 
closed by .1 mud wall, with htistions: the entrance 
to it is on the snntli-wc.stc rn .>ide ; and Iiere, ns well 
as at the city g.ite--, which arc tliree in number, 
there is cemiaiitly a guard of matchlock-men. 
Within the al!,,, liiere are upwards of lioOO liouses, 
and the num'ier of tiiosc in the sulmrh.s probably 
exceeds one-liidf of tlial anuuint. These houses are 


built of hulf-bie’iit iinck, or wooden frames, and 
plosteretl over witli imid or mortar. In geiieia), the 
streets are broader than tho^e of native towns, and 
moit I'f t.'.ein have a rai.-td pathwoy on either side, 
ibr fuot-p.assengers, and an uncovered kenned in the 
centre; the latter of which is u great nuisance, irom 
the (prmtity of Hltb thrown into it, and the stagnant 
rain-Wilier that lodges there. 'I'he iipjier storie.s of 
the houses frequently project across the streets, and 
thereby render the part beneath them gloomy and 


-wet. Thii seems a very rude auetopt^tetinritate the Ik-ioadiu. 
bazars of Persia, and'CabovL Tlie.bazar. of-Kelat 
is extensiverand well furnished vitb.'every kind of'* 
goods; all the'necessaries of life may he procured 
daily at a moderate pritn;. The town is supplied 
with dclicieuB water from a spring in the face of a 
hill on the opposite side of the plain, whence it me¬ 
anders nearly through the centre of it, having the 
town and suburbs on one side, and on the other the 
gardens. It is a remarkable property of this spring, 
that liie waters, at their immediate issue from the 
smaller channels, possess a considerable degree of 
tepidity, until after sun-rise, when they suddenly be¬ 
come exceedingly cokt, and remain so during the 
day. 

We have no data from which we can form an ac- Iiihatitam 
curate computation of the total amount of the po- 
piiiation of Beloochislan. The inhabitants arc di¬ 
vided into two great cl.'isses, distinguished by the 
appellations of Beloocho and Brahooe; and the<-e 
two arc again subdivided nito an infinite number of 
tribe.s, which it ivcre tedious and unnecessary to 
enumerate. The most remarkable distinctions be- 
tw((*n these two cliuises consist in their language 
and appearance. The Bclooebe, or Beloocheckee 
language partakes considerably of the idiom of riie 
iniKlcrn Persian, altliough greatly disguised under 
a singularly corrupt pronunciation. The BrahooOkee, 
on slit other hand, has nothing analogou.- to tite 
Persian idiom. It appears to contain u great num¬ 
ber of ancient Ilinduwee words, and, as it strike.*- 
the ear, bears a strong rcscinblanco to the dialei t 
.spoken in that part of India culled the Punjaiih. 

With regard to external appeariuico, the contour of 
these two cla.sses seems to difli-r, in most Jn.stmices, 
a-i mucli as their Imigimge. The Belooches, in ge¬ 
neral, have tall figures, long visages, and raised fea¬ 
tures; the Brahooi's, on tlie contrary, liave short 
thick bones, with round faces and fiat lineaments, 

Tho Belooelies are a hand.sonio active race ofV*'' 
men, not i) 0 .s>e!>(.ing great phys.ical strength, but 
inured to clianges of climate and .season, ami ca¬ 
pable of enduring every species of fatigue. In their 
biibit.'i they are a pastoral pe-oplc, and much luldict- 
ed to jiredntory warfare, in the course of which 
they do not hesitate to commit every kind of out¬ 
rage and cruelty. The laulcf- excursions in which 
ihoy iiequeiitly engage are called Chitpaox, and arc 
almost always coudneti d under the ininiediate or¬ 
ders of their chiefs. The depr ‘dalors are usually 
mounted on camels, and fiirnisiicd with food and 
water, according to the distance they have to go. 

When every thing is prepared, they 8ei oil', and 
march incc.s.santly (ill within a few ftiiies of the point 
where the chii])ao is to commence, and then halt m 
a jun^i, or some unfrequented spot, to rest their 
camess. On the approach of night they mount 
again; and as soon as the inhabitants have retired 
to repose, they begin their attack by burning, de¬ 
stroying, and carrying oft’ whatever comes in their 
way, Tliey never rest for one moment during the 
chu]Mo, but ride on, at the rate of eighty or ninety 
miles a day, until they have loaded their camels 
with as much pillage as they can possibly remove. 

If practicable, they make a circuit, which cmibles 
<> 
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BeluoehU'them-tor retam route fro»i-4hbo«ie 

they came. ■ thiem a (kiuMe pro- 

8{»ect of pluader, and also tjoi luirfcod tluive who 
j go in pursuit of the robbers, 

NotwitlisUintliiig their predatliryliiibitSj.the Be- 
Mooches are proverbial for their iMupitalitjr,' Among 
'' themjiilfering is considered a most despicable act-; 
and when they once promise to afford protection to 
any person >rbo may solicit or require it. they will 
Habita* die before they fail in their trust. ■ Tlieir usual- lutbi- 
tionr. tations are Ghedans or tents^ made of black felt or 
coarse blanket, stretched over a frame of wicker¬ 
work, foiincd from the branches of tlio tamarisk. 
An assemblage of these ^Jiedawt constitutes a Toomun 
or village, and the iiiliabitauts of it a K/icif or society, 
of which there may be an unlimited number in one 
tribe. These kbeils are commonly discviiitinuted by 
seme appropriate title, such as ilic Umem'e klitil, 
the Noble Socicly, DaodeS kheil, David’s Society, 
&c. These titles, liowever, they frequently change 
with their places of residence. Some of the Beloo- 
ches, piu-ticularly the' Nharme clans, prefer mud 
■ houses to tents, and even live in forts; nor is it un¬ 

common, in the western parts of Beloochistan, to 
find one half of the keil residing in ghedans and (be 
Hoi'i piion other in huts. When a visitor arrives at a tooniun, 
uC Visiton. a carpet is spread in front of the door of tlie Mihman 
Khantiy or house for guests, of which every village 
has one; the Sirdar or head of the kheil iinmewi- 
atfly appears, and he and the stri-uiger liaving em¬ 
braced, and mutually kissed hands, the followers of 
the latter .successively approach, and the sirdar gives 
them his hand, which they press to their ibrelicads 
and lips. The parlies then sit down, on wluch the 
chief addresses the strangt r, and asks him, four 
several times, how he doe>-. to which the other an¬ 


a l^Wqf-strrpcd: stuff caHod 'Seesee^ imd pttekuaoS. UetoQoiiai. 
round roe ahetbs. On th^'r beads they weaxi 
silk oti eottoH quUted cap,-fitted' to the shupe of. the 
skull, over mdiich, ivhna ia ibll dress, they place a 
turbahd, either checked'or bine, and a kummurbrnid 
(H- sash, of the same cdour, round- their waists. In 
winter, Iba chiefs and their relatives appear in a tu¬ 
nic of chintz, lined and- stuffed with cotton; and the 
poorer classes, when, out of doors, wrap themselves 
up in<a surtout made of cloth, manufactured-from a 
mixture of goats’hair and sheep’s wool. The wo¬ 
men’s dress is very similar to that of the men; their 
trowsi'rs are preposterous^ wide, and-made of silk, 
or a mixture of silk and cotton. A Belooche sol* Warlike 
dier carries a matchlock, sword, spear, dagger, and Weapons, 
shield, besides a multiplicity of powder-dasks, prim* 
ing-horns and pouches. They are all capital marks¬ 
men, and in buttle avoid, os much as possible, coming 
to close combat, 'i'hcir best warlike weapons are of 
foreign manufaettu'e. At Kelat, there is an armoury 
for the manufacture of mutcliloeks, swords, and 
sjiears; but the workmanship is very-indifferent. 

'fhe principal amusements of the Belooches are Alims'!- 
shooting, hunting, and coursing; for which latter 
purpose they bestow a vast deal of attention in the 
training of tiieir greyhounds. Firing at marks, cud¬ 
gelling, wrestling, and throwing the spear, are like¬ 
wise fuvourib' diversions among thenV, and neigh* 
boiiring kheils fn'quentiy cope with each other at 
these exercises, 1’lieir funeral and marriage cere- 
monie.s, being in a great measure such as arc pre¬ 
scribed and regulated by the Koran, are similar to 
those of all other iMoosulin.ans, and therefore merit 
no pnrticiilur notice. ^V'ith regard to religion, tlic Religion. 
Belooches are, with a very few exceptions to the 
westward, Moonec Mousulnians. 


swers in the usual complimentary terras; he then 
inquires, in the .same manner, for his fiintily and 
friciuU, ami even for the health of his followers who 
are present, to whom the visitor turns, as if to ap¬ 
peal for information; they all nod assent to being in 
good health; and the ceremony conclude.^ by the 
new-comer making an cipial number of inquiries for 
the welfare of the family, kheil or society, followers 
and friends of the sirdar. 

v<jo.l. The food of the Belooches consists of wheuten and 

barley cakes, rice, dates, cheese, and milk, which la.vt 
they prefer in a sour state; soup made from dhoU 
or peas, and seasoned with red pepper and other 
heating herbs, and flesli-meat whenever they pan 
procure it. The vegetables most esteemed by them 
arc onions, garlic, and the leaves and stalk of the 
as.safuctida plant, which tliey roa^t or stew in butter. 
They usually limit themselves to one or two wives; 
and their chiefs to four; but tliis depends altogether 

Women, upon choice. They treat their women with atten¬ 
tion and respect, and are not so scrupulous about 
their being seen by strangers as most other Moosul- 
mans. They keep u great number of slave.s of both 
sexc-s, captured during their c/(^;aos, who arc tre.ntcd 

Uifts, with liberality and kindness. 'The contraon dress of 
the Belooches is a coarse white or bine culieo shirt, 
buttoning round the neck,-and - reaching hvlow ihe 
knee; their trowsers are made of the same cloth, or 


The Bi'idieo»'*s, or second great class of the natives Brahoods. 
of Ifeloochistan, are a still more unsettled and wan¬ 
dering imtioii than the Belooches. lliey reside in 
one part ot‘ the cduntry during the summer, und 
emigrate to another for the winter season; and even- 
change their immediate places of abode many times 
ill the year, for the sake of pasturage for their 
flocks. The Brahooes arc distinguished for activity, 
strength, and hardiness; inured alike to the cold of 
the mountainous regions of Beloocliisluii, and the 
hciit of the low plain ol' Kutch Gundava. Tliey arc 
very laborious in liusbamlry, and other domestic oc¬ 
cupations ; and those who reside in the vicinity of 
the plains to the southward of Kelat, cultivate 
large tracts of land, and dispose of the produce for 
exportatiun to the Hindoo.-iofK-elat, Bela, and Khov- 
dar. 'riiis, and the sale of tlie clicese and ghee made 
from the flocks, with a few coarse blankets, carpets, 
and felts, constitute their only traffic. They are 
famous for having voracious appetites, and dei our 
a great quantity of flesh in^a half dressed state, 
without bread, salt, or vegetables. The Brahooi-s 
arc as faithful in adherence to their proniisos, and 
as ho-.pitablc aa the Belooches: They are more 
quiet und industrious; ahd although they are esteem* 
ed superior to the other inhabitants of Beloochistan 
in personal bravery, and the endurance of privation.^ 
and hardships, yet their hnhits arc decidedly averse 
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BcloocW*- from that isyitcm of rapine and violence pursued by 
. their neighbours. A Itialiooe always dresses in the 
same sfyUt; whether it be summer or winter, his 
ultulc clothing consists of u loose white shirt, a 
pair of trowsurs of the same texture, and a felt cap. 
'flic shepherds sometimes wear a covering of white 
felt, made .«o as to wrap round the body, and come 
to a peak above the crown of the head; this habit is 
Used as a defence against rain or snow. The do- 
niLSlie life of the ]-irahoof;6 is extremely simple: 
'Che men i itiploy tJicniselves in held labour, in which, 
if necessary, they are assisted by the women; but 
in general the latter are engaged in attending to tlic 
household allairs. 'I'lie dress of the vroinon consists 
of a long sliit't and ]iair of Irowsers, both of cotton 
elolli; and alter they arrive at the age of puberty; 
they vM-iir over the former a kind of .stays, made to 
l.iee Ik himl, and decorated in front nith ridietdous 
ileviees of birds or animals, worked in coloured 
worsted. Ill religion, tlie llralinoes are nil Sounnittc 
.Moossulmans. All their tribes intermarry with each 
other, except the Kunibiiraiiees, regarding whom 
there is a peculiarity which docs nut attach to any 
of the Ollier tribes ; that of being divided into three 
distinct gradations of rank, the Alimedzgccs, Khanees, 
and Knmimrances. 'I’lie fir.st consists of the family 
of the iirince; the Khanees are of the secondary 
rank, of whom there are between iwenu and thirty; 
and the Kunibnranecs include the rcnuiinder of the 
tribe; although, in general, the term is applied to 
the wljole body. 

llimluos. Besides the Belooehcs and Bruhooes, there is a 
considerable number of Hindoos resident at Kelat, 
who are principally engaged in mercantile specula¬ 
tions, and are much respected both by the govern- 
uient and people. Their religion is tolerated ; and 

B.hwars. iluy have a jiagoda at Ki-lal. 'i'he Dchvvars, or 
Delikuns, constitiile the only remaining cliuss of the 
|>opulation, which seems worlliy of particular notice. 
'I’liey are to be rccognis.ul in differenl districts of 
the country under various nanus ; (juiet and harin- 
U'Ks in their disposition, and addii'ted to agricultural 
pursuits, 'fheir collucpiial language is conmion, 
pure I’l.rsian ; from which fact their origin may be 
rlediiced, although no traces of their first settlement 
h.ave been discovered. 

ftOVern- The tlucluatiun of power render.-s it difflciilt to 

inent and define jirecisely the nature of the government at 

iaws. Kelat. During the reign ol' Xusseer Khan, the whole 
kingdom niiglil lu: said to have been governed by a 
complete despotism ; yet that ruler so teinpcreil the 
sujn-eme authoiitj by the privileges granted to the 
leiidal chit Is. within their on n tribes, that, to a casual 
oliservcr, it bore the nppe.irance of a mil'tury eou- 
federat'ou. The tribes all exercise the right of se¬ 
lecting their own Sinfiir, or head; the Kluiu, in¬ 
deed, has the power ol cm finning or disapproving of 
their nominal ion ; but thi-- power is never exercised, 
and Jipiicars to be merely nominal. 'l'l>e Khan of 
Kelat has the power oi' declapng war, and making 
treaties, connected with the whole of Biloochistnn, 
and can ordiT the Sirdar of each tribe to attend in 
person with hjs quota of iiaiops. Agreeably to :i 
code o*‘ r. filiations framed by one of the earliest 
princes ■of the Kumbumnee tiynasty, the etuire ad- 
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ministration of justice was vested in the person at BeioocliM- 
the head of the government. Tlte Sirdar, however, i*“>' 
has the power of adjusting petty qairrols, thi'fts, 
and, in shoil, disputed points of every description, , 

among the iniiabitants of a klu'il, or society; but in 
all cases of importance, an appeal lies, in the last 
instance, to the Khan at Kckit. 

A register of the Belooche army, drawn up dur- Army, 
ing the reign of Nusseer Khan, exhibits an aggre¬ 
gate of S!iO,(iOO men, but the number was probably 
exaggerateci. At present the same documents com¬ 
prise a list of 120,00(t troopr, after excluding nil the 
revolted provinces and disrrief.s ; but it is believed, 
that Mulimood Khan could out, on the giefltegt emer¬ 
gency, muster more than lull that number of fight¬ 
ing men. 11 i.s total revenues, in their present reduced Kevenner. 
state, may be e.“timated at .“I.'id.ooo rupees annually, 
a large portion of whii;h is paid in produce. In 
Nu.ssecr Klmo’stimc, the revemie exceciled tiO lacks 
of rupees. The duties levied at Kelat arc extreme¬ 
ly moderate. Ilorse-s or cattle pay nothing what¬ 
ever throughout the Beloochc territories; but there 
is a species of land-tax, payable front all cultivated 
grounds. The i'x|)ort.s from Kelat are, at present, Kspoii .ai.w 
very trilling} its imports are iron, tin, lead, .steel, t“- 
copper, indigo, bcetel-nut. cochineal, sugar, sjviees, 
silks, keemkhub, gold-cloth, chint/, and coarse wool- 
lens from India. 

"Ihe climate of Bcloochistan Is extremely v.irious Climate ami 
in the dlfierent jnovinces. 'I’he .soil, in geuerol, is 
exceedingly stony. Of I lie province of Kiiteh 
Gundava, hoivever, the soil is rich and loamy, and 
so very jnoiluctive, that, it is said, were it .all pro- 
jiorly eiiltivatod, the i-rops would he more than siil’- 
fieient for llic consumption of the whole of Beloocl!i.s- 
tai). (lold, silver, lead, iroii, tin, antiiiiony, brim-sreial., m.ij 
stone, alum, sal •ammoniac, and many kinds of mineral Minerals, 
salts and saltpetre, are fouini in various parts of the 
country. The prcciou.s metals have only been dis¬ 
covered in working for iron and lend, at mines near 
the town of Xal, about l.^O miles .south south-west 
of Kelat. 'I'he different other ininer.'ils, above euii- 
iiierated, are very plentiful. The g,ardcus of Kelat ritiii.s. 
produce many sorts of fruit, which are sold at a very 
inodeiafe rate, such as apiieols, peaclic.s. grapes, 
almonds, pistachio nuts, apidc.s, pears, plums, enr- 
iniits, cherries, quinces, figs, imnicgratiaU s, mulber- 
ries, plunf.ains, melons, gunivas. Ac. All kinds ofGrain, ami 
grain known in Inilia are cultivated in the dift’erent P'"* 
provinces of Beloochistau, and 'hey have ahnndiince 
of vegetables. Madder, chiton, and indigo, are al.so 
produced; ami the latter is considered .mperior to 
that of Bengal. The eulfure of the date fruit is 
conducted with great attention ib the province of 
Mukran. 'I'he dome.stic animals of Bcloochistan arc Domrstic 
horses, mules, asses, camels, dromedaries, buffiiloes, »*'<1 
black-cattle, sheep, goats, dogs, and eat.s, besides 
fowls and pigeons. 'J'hey have neither geese, tur- 
keys, nor ducks. 'I’lie vvihl animals are lions, tigers, 
leopard.-, hyenas, vvolvc«, jackalls, tiger-cats, wild 
dogs, foxes, hnri'S, mongooses, mountain-goats, ante¬ 
lopes, elks, red and moosc-deer, wild as.ve8, &c. Of 
birds they have almost every species to be met with 
citlmr in Europe or India. 

For the information contained in this article wc 



BeM&t are entirely [bli the Travels of Lientenant’ must he regarded as furnishing a valuable addition &cn«6i 

Societi^'^ Fottinger, re<^%. published; whose journey) uii* to our geographical and statistical knowledge of the 
dertakcn by atitbori^ of the Ea^ India. Company, Asiatic Coiititent. (ii.) 

^' BENEFIT SOCIETIES. 


Mcfiiiitiou I HE general conception of these institutions may 
Md Ob- j,,, siiortly expressed. A number of individuals as- 
sociate together, and, by payments made at stated 
times, create a fund, out of which they receive cer¬ 
tain specific sums on certain specific occasions. 

' The people, whose course of life is most apt to 

present to them occasions where sums of money, de¬ 
rived from other than their ordinary resources, are 
of great importance to them, are those of whom the 
ordinary resources arc the most scanty; in other 
words, the whole niim of the people employed in 
the ordinary and worst {laid species of labour. 

The, occasions on which sums of money, derived 
from other than their ordinarj' resources, are of most 
importance to these classe.s of the people, arc those 
on which the ordiiuiry sources are diminished or 
dried up,—those of sickness, disablomcnt, and old 
. age. 

Benefit Clubs are, accordingly, associations of per¬ 
sons of the rank thus described, who agree to nxtkc 
certain payments, in general so much a-inonth; in 
consequence of which, they receive certain sums, 
jiroportioned to the money which tlicy pay, in times 
of sickness, of disablement, and in old age. 

Iflstoiy. Sir 1'. M. Eden, in his work on the l*oor, refers 
to llichcs’s Thcsuiirus for a [ii oof that Benefit Clubs 
lu-e of vi-ry ancient date, as the Oiltls of our ances- 
toi'.s wore nothing but associations of tlic same de- 
sei'iption. A .Saxon 3IS. in the Cottonian Library 
contain.^ the constitution ol' nGiM, or fiodalitas, as it 
i^ rendoicd by Hickes, <i Friendly or Benefit Club, 
cstiildishcd at Cnnihridgc. 

•• It was fii-st of all,” says the MS. “ agreed, that 
all nicnibcrs shall, with their hands upon the sacred 
relics, swear that they will be faithful to one an¬ 
other, as well in tho.se things which relate to (lod as 
those which relate to the world; and that the whole 
society will always help him who has the better 
cause. If any member dies, the whole Society .•iliall 
attend his funeral to whatever burying-place he him¬ 
self may have chosen ; they shall defray one half of 
the expcncc which is incut red by the itineral enter- 
tSinment; and each member shall further pay two¬ 
pence, under the name of alms. If any member kill 
anotlier, he .shall pay nut more than eight pounds, in 
the way of satisfaction. But if he who has commit¬ 
ted the murder refuses to satisfy, tlic whole club 
Oliall revenge their brother, and all shall contribute 
to the expence. If any member, who is pour, shall 
kill a man, and have stitisfaction to make; ami if the 
person lulled was worth one thbusand two hundred 
shillings, every member .'.hall contribute half a mark, 
and so in proportion, if any member shall address 


another with coarse and uncivil language, let him 
pay a sextarius of honey, ’ &c. 

ITom the same source wo have the formula of an¬ 
other Club or (Jild, formed at Exeter. After the 
religious services which the members were to perform 
for themselves, and for one another, it is ordained, < 

“ that when any member shall go abroad, each of 
the other members sliall contribute fivcpeiice; when 
the house of any one is burnt, each shall contribute 
one penny. If any one neglects tlic appointed times 
of meeting, lie shall bo fined; for the first offence, 
the price of three masses; for the second, the price 
of five; if, after admonition, he is absent a third 
time, without substantial, ground, of sickness, or otlicr 
cause, he shall not lie excuseahlc. If any member 
shall U.SC towards another gross and uncivil language, 
he shall make compensation by thirty pence.” * 

aids, we arc told, did not cutifinc themselves to. 
cities, though it is only in cities that tlic vestiges o( 
them remain. Little Ciil-dt, it appears, were esta¬ 
blished in every parish. And oi' alt tho.se unions, the 
object was to entitle each of the niember.s indivi¬ 
dually, on certain occasions, on which it was most 
apt to he required, to receive pecuniary or other 
specified aid from < acli of the rest. 

Sir F. M. Eden speaks of Clubs which had exist¬ 
ed in the north of' I'uiglaiul, for tiie purposes above 
describcil, above one hundred years ; and there is a 
treatise on the poor laws by Mr Alcoek, printed in 
which represents a number of them as existing 
at tliat time in the west of England. From that time 
to the present, they have been gradually muhipljing; 
and have grown sO numerou.^, within the last fitly 
years, as to have become an object of great import¬ 
ance in our national economy, and one of the mo»t 
striking manifestations of virtue that ever was made 
hy any p<-oi»le. 

I’or persons merged in poverty, and totally de-S’iil'ins 
jirived ol’educiition, as tlie English population b^rc- 
tofore have .“.0 genenilly been, it is not easy or com-' 
moil to bavcniueh of tore.'ight, or much of that self- 
coimunml which is iiccc-sary to draw upon the gra- 
tilication.s of the present for those of .a di.stant day, 

AVhen a people thus situated have a provision made 
for them, to which they can with certainty 1: we re- 
conrse, as often as they tiu mselve.s are depriv t-d of 
the means of earning tlieir own siihsi.stence; unJ v et, 
notw'ithgtanding this security, choose to tbrm iluiii- 
selves almost universally into Benefit Soeiciu s. m 
oi'der that, by taking something from the iiie.ii.s of 
their prvseiit scanty enjoyments, tliej nia_y in ficlt- 
iU“!s, disablement, and old age. be saved I’rom the 
necessity of having recourse to public charity, and 


* See Hickes's Thtsaurus, T. II. Hisserlatio Epistolaris, p. 20, 22. 
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may coiiUnuMo live to the eml of.lh(»rdays upon Uie 
iVuit ol" their own labmir, no burthen to the public, or 
dependent upon its bounty,—they exhibit a combina¬ 
tion of admirable (|iialitie3, the exi.stence of which 
could hardly be credit<!d, if it wore not seen; above 
ail, in a rmintry in which the highiT ranks too 
ollon dihpliiy an eager dei-ire to benefit tlietnselves 
at the pnlilic e\)M‘nee. 

There is niueh siuiihirily in the constitution of 
these s,'»eietie8. TIic rules and regulations of from 
twenty to thirty of those establisiieil in the metropo¬ 
lis, as well as those of several in other places, have 
been periiseil for the piirjiose of this article. Tlie 
j>a}inents are, in general, monthly, and about two 
shillings the most eotninon amount; though .some¬ 
times ussueialions are formed of persons whose in¬ 
comes arc fixed pretty high, and then the payments 
ConsiJiifionare somcwdiat larger. The mode of rej‘,iil.itmg the 
bciielit is commonly by three dilFerent rates of allow¬ 
ance ; one during u temporary sickness; atiother, 
eommonly one half of the former, during a chroni¬ 
cal illness; and a third, still less than the preceding, 
a permanent atmuify for old age. When a member 
falls sick, so as to be unable to labour, he receives 
the allowance Ibr sickness ; if the disease continues 
beyond a specilied number of w'oeks, be is reduced 
to the chronical allowance; if the chronical illness 
continues beyond a certain number of months, the 
member is put upon the superannuation list, and re¬ 
ceives the allow'ancc for old age. Hesidcs thc,se rates, 
tliere is almost always a sum of several pounds which 
is paid for tlio funeral expenecs of a member or his 
wile. It is one of fhe ill-grounded desires of the 
least instructed part of the population of this coun¬ 
try', to have what they call a decent, meaning by de¬ 
cent on expensive, I'unerul. As this is so much abso¬ 
lute waste, n con.smnption for which nobody is the 
better, ami ravaged from a suilcring family at a mo¬ 
ment when most commonly their resources are di¬ 
minished, or rtitlior destroyed, the sooner they can he 
weaned from this supi rstition so much the better. It 
might soon be done by the example of tlieir supe*' 
riors. If those among them who are above vulgar 
error would enjoin their successors to put them in 
the earth at tlie smallest expence which the physical 
operation would admit, tlie childish passion fora cost¬ 
ly funeral would soon disappear. It is uccossary that 
sc'pulture should be porlbrined in pliice.s, and by per¬ 
sons pointed out b}’ the proper authority, for the se¬ 
curity due to the liealtli of the living. But if the 
business of the cenieli ry is m>t performed altogether 
at the public expence, and in the Stanie manner for 
ull, which would be the best regulation, there assu¬ 
redly ought to be no fees, ner any charge Inyoud 
the rigid payment of the labour. When the religion 
of the rel.itives retpurcs a devotional service to be 
performed at the grave, it ought assuredly to be per- 
Ibrmed without any tees oi presents to the actors in 
the scene. Foes to the elcrgyoiao, and others, in a 


which the tneetidgs arc Dmntbijil^aiti^'^nelral tseet- Venefa 
ings, at more distant periods, are theVheip. Societies, 

Two or mora-'«tew&rus, as the business may require, 
are chosen at certaid sliort intervals, whose business 
it is to visit tlic members applying for relief, and to / 

pay their allowance. Members arc admitted only y 
within a spccidcd age, most commonly between 
twenty and forty-five; and the persons belonging to 
occupations regarded .as unwholesome or dangerous, 
are excluded by name from most of the clubs not 
expressly established for themselves. There aro 
some curious exclusions in most of the London so- 
eieties. From a great proportion of them, Irishmen 
are excJutk'd; and in aimost all of them, it is par¬ 
ticularly declared, that tio tUlomey, or attorney’s eieri, 
shall be admitted a racraher. 

Some of their ntles are in a very remarkable man¬ 
ner fayonrabie to virtue. In almost ull the London 
clubs, it is a rule that, sickness or disablement, juo- 
diiced by drinking, by the venereal disease^or by 
figlitiiig, except in self-defence, shall receivd no be¬ 
nefit. if any member, while in the receipt of an al¬ 
lowance, is found gaming or intoxicated, or out of 
his own bouse ailcr a certain hour in the evening, he 


chuveh of Kngland Imicral, art; a serious grievance 
to tlie |>oor. 

The mode of doing the buMness is exceedingly 
si.nple. When Uie speiety is not numerous, there is, 
in general, a monthly moetieg of all the meinbeis. 
Whin they are numerous, u cominittcH! is formed, of 


is subject to heavy penalties, very often expulsion. 
If any member appears at a meeting of the society 
in a state of intoxication, or uses rude or provoking 
language to any person present, or is guilty of pro¬ 
fane* cursing and swearing, or offers wagers, ho is 
lined ; in some cases he is fined if he conies to the 
meeting witliout being clean in his dress and person; 
and, ill otlier cases, attention to this object is re¬ 
commended without being enforced. 

Of some of the rules, which are also very general¬ 
ly adopted, the reason is not so easily seen. One of 
them is, that none of the members shall belong to 
any other association of the kind. If a member 
complies with all the rules of one society, it can be 
of no detriment to that society, if he belongs to 
another. A man whose earnings place it iu his power, 
may thus secure to himself a double benefit in sick¬ 
ness, di.cabloniciit, or old age. It would lead to the 
same end if a man was flowed to take more than 
one of what may be called the shares of one society, 
double, for instance, the inontlily and other pay¬ 
ments, on condition of receiving ail the allowances 
double ; but Ills security', os Jong as clubs are on a 
precarious footing, would be somewhat increased by 
dividing the risk. 

By another of these rules, the utility of which 
seems rather more than doubtful, a member, while 
receiving aid, i^' not allowed to work. The intention 
of this is suilicicntly evident. It is to prevent that 
sort of imposition to which tht** societies in ques¬ 
tion are most exposed, receipt of bounty at seasons 
when it is not required. , The qgestion is,—whether 
if a man was allowed to earn, were it ever so little, 

. as soon as ho was capable, and even, when entitled 
to relief, to divide the produce with the club; de¬ 
ducting, for example,' from his allowmice, a portion 
equal to one half of bis cam ings,~both parties would 
not find their account in it? and whether means 
might not to be discovered of guarding i^ainst ini.' 
position as effectually in that case as by fhe expedi¬ 
ent which js>now in use i In the case of tlie superon- 
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iun)«d: at'b^ iiiew «uvi(^Ue#. and tht. mean^..t(ito.u|||i 
^ wiilcb t{^* efl4iJjsvftur ta^-^otuljfiish it. ■' - 

'^'.- . W’^ shimoext CQoiuder tha eifocte which thiey have 

^ jiUBdepcv hi psodace. 

itffectdpTff*--. Tj^ eftWw which they have a tendeocy to pro?- 
5h****a*{ -dii^Si.reiiafd tho indiyidhala yienihulves, who 
are tjio uwmbiei:* of. the sdciettee^ oe the coinmunhy. 
at latge.' ' 

1, ol^ttta which tlicy rno.st hoincdiatcly pro- 
ddee with rogurd,ta the, iaaividuals Ihemsclv-.'s, are 
two vjSr*^ Th.ey deduct, 8o.inewhftt from the ordiiia^ 
anjoynieuti;. secondly, Ihey 4ituit)lali greatly certain 
ctccaviouai p.mn8; .and. there ii^n be no ‘ duultt that 
what is lost by the diminution of the ordinary en* 
yoymcptii, i^ much more than coinpcnsuted by what 
is gained in the diminution of um exUraordiaary 
pains. 'Ihtf pains ard eiljfw, those nf w^t^ in times 
of sitdtness and di^tdemeiit, v^ere .no {Iroviaion is 
made for tlie poor, or thoau- bjf; disgrace apd aver¬ 
sion,. Where, roliof luay indeed received, l>ut in a 
way inconsistent withal! aetise of Independence, utid 
in general various little hahitii from which the idea 
of happiness can no longer be disjoined. 

Under tins head, something may perhaps he i^htw- 
od on tlie score of temperance. Of the money; p^id 
by the raembors to tiie club, part, if not .«o paid, 
might have been 6i>eot upon iotojdcating liquors, by 
which Um health and strcngtJt would have hem im¬ 
paired. 

j?, The qghets which Bbnofit Clubs produce in re¬ 
gard to the public, iuro eiUmr petuuiary or merul, 
Wliatever porticni of money would, otherwise liave 
been siiont by the public in nuiintaining, during sick- 
noss, disablement, and old age, the persons wlio, in 
these circinnstajoces, are maintained by the clubs, 
this, exactly Is the pecuniary advantage which ac¬ 
crues to the puldio. 

The moral eftecU aru not so easy to define. But 
circuinstauccs present themselves in sufficient'abun- 
danoQ to. prove that Uteyare not ineonsidorablc. Fn 
whutuiver degr.ee they csontribute to diminish the use 
of intoxipal^ng liquors, they weaken one of! the grand 
causes of foe uselessness and mischievousness of 
human, beings. In whatever degree foey contribute 
tO'ke^ Ulivu tho sensibility to disgrace, they pre¬ 
serve one of the greatest of oil incentives to nselul 
conduct, and. one of the greatest securities against 
a course of Hfo, either misohiovous or useless. That 
they contribute greatly to keep, alive foo sensibility 
to. disgrace is not ,to be disputed. It follows that 
they contribute greutiy to al| that virtue and good 
eohduct of whicbi foe labouring: closScs of this coun¬ 
try ajre, day after day dis^-ing. .*, greater and a 
gruati^'share, . ' 

8inc4 Enuggli^: Bairks foe fashion,, it has 




t’amparsd , . . . _ , . , 

with Sav- baoq.cttitiomury, to allege, that, Wlh the benefits c«- enqjloyment m wmiUng,. or a man s wife and cliildrcn 
h)gr Banksbeing de.tived from Ifoiwfili Clujw, and still are sick, is objected to Benefit Souiitius. This.*' 
nigber benefits, tnaiibii derived. IHtutfod banks, and 
wlfo. foe iWroldahdt^ scveml avHs,'. It will not re¬ 
quite tiumyi.words, to, en^le us. to efifect a.,compari- 
sdn. We shall ' follow that divimm' of foe eSeots, 

vox., ir. FAUX 1. ' 


are sicK, is objected to Benefit Souiotius. 
an inconvenience.,, no doubt; hut we liuve .seen fobt- 
it is nut unattended, with compensation. In fact, ts- 
man nm>l be in a.state of distress very uncout'uion, 
if ho is prevented by. real iiocestity from paying his 
11 


'in 


hito.tbQMf;^^gturdiog foe ^tdiwiduftls, and. foosti: ^ . BeWfit - ' ^ 

j^rtjSjsg. thl public, which r^Rlraientotlkabovo,..' 9»eto tr».~ 

1,reg|m to, the in'dividukfr^ ft. is supposed 
'foe banks will make them save morn eagerly. 
this enables them fo make a greater provision fof Individuals; 
foe seasons of distress, it. is good; if not, all that 
they would hayO spent in innocent enjoyments is so 
much good lost. 

But it may well be questioned whefoer banks are 
cafouUted to make them save more rigidly. The 
< idea of a stock which they may leave behind them 
is fionieihing. But thd idea of a better provislou for 
tho occasions of . their own dktresa is something 
.'dso i and witli the. greatest: number, it is probable, 

. tho greatest something of thu twu. 

With regard to tfoi convenience of toldne the 
money iu small sums, foe monthly payments or two 
shiltnigs, arc nearly as small as can be desired. If 
this is too small for the rate of any mon^s abilities, 
there might in each society be differont rates, or one 
man might belong to several societies. 

A circuinstaiico wJiicb has been urged more 
strongly is, the iuconvcnience of paying, as required 
in Benefit Clubs, on a particular day; to banks the 
payment is made whenever it is convenionu. This 
ngs its advantages, and- its disadvantages. The dis- 
advanti^es appear to exc^odi the ad.vantages. With 
this opinion Mr Duncan, was so deeply irnpressetl, 
foat he tbinlcs stated payments, with {lenalties^ u pro¬ 
per law for Frugality Bunks. “ Xiiough it niay bear 
hard,” he -says, “ on a contributor to bo bound to 
pay aunually a stated .sum, as in Friendly Surietioa, 

' under the pain of forfeiting foe whole, it is, notwith¬ 
standing, useful.in such institutions, timt some strung 
motive should exist for regular payments. The rea¬ 
son on wlircli this opinion is founded, must he ob¬ 
vious to nil who know ^ly thing of hipnau nature. 

What wo have no prcmig motive to do at a parti¬ 
cular time, we aroaptto delay till it is beyond our 
powgr to do at all.. Su sensible are foe common 
people tbemtolves of foia teudoUcy,.fout we i'requent- 
iy observe them having recourse to contrivances for 
Jhrcittg tlieinselves to sayo money for a particular 
ohjocu It is partly, on fois principle that Friendly 
Bocieties find so many supporters; and that there 
are such frequent associations among foe lower 
classes, with foe viqw of raising funds, lor the pur¬ 
chase of family Bibles, or some of tha more cx- 
[Hiusive articles of i'urniturc,” {E.tsay on Parish 
Banki, p. 

This important fact, of the voluntary associations 
of tile people to rai.'iu funds, not merely lor support 
in seasons of distress, but for the purchase of articles 
of fancy and luxury, is a strong argumerlt in fitvonr 
of Clubs. It slid ws two. things; it siiows the plea¬ 
sure foe people toko iu. them; and it gives the ex¬ 
perience of the eificucy which attends them. 

'Hie difficulty of making good the stated payments 
to the club, at moments of great pressure, as when 







club-moniej^^ BeaideK, tiiis is one of the ocoasioos 
on which! :V«ty extraordinary cxcrtiona are i|»adu by 
hia acquaintMce and friends; especially if he is not 
a man thormtghly worthlesM, whose vic«s> not his 
misfortunes, arc the cause of his distress, to supply 
him with the means. And this is an exercise of vir¬ 
tue in these acquaintances and friends, which is 
bigltly useful; aritl tei»ds forcibly to the increase of 
the benevolent feelin;ts in the minds both of titoSc 
who make if, and of those in tiivour of whom it is 
nuide. 

It is urged as a Imrdsliip of great magnitude, that a 
man, after be has been a Jong titno a contributor to a 
dub, should lose the bcrieiit of the whole, for u de¬ 
lay in payment at a season of peculiar distress. Iltit 
a certain degree ol' imlulgence is allowed; a tlcfauit- 
cr does not forfeit till the first meeting, which i.s a 
nioiitli after the quarter-tlay, Besitles, it is very 
cumnion to misrepresent the nmouiii of the lo.^'S in 
this case. What a man really ami truly loses is that 
which will be necessary to place liim in the same si¬ 
tuation. Hut that is only us much ns will be neces¬ 
sary to entitle him to the allowances of HJiotlier club,' 
This may be nine or twelve months’ contributions. 
Suppose till) r.'ite of eontiibution is ‘is. a-niouth, 
uiid 5s. of cutry-nioncy. What a man loses by 
expulsion, however much he may have paid, is only 
igs. If, imleed, he is an old man, past the age of 
admission into another club, what he loses is much 
more serious; it is the value of all the benefit which 
be ivoitld have been entitled to derive. And, in tins 
ease, .some modification of the rule of forlViluie 
would be desirable. It is, however, no fondameiitul 
objection, because such a modification may be easi¬ 
ly made. LnstJy, the number of those who sidfer 
forfeiture from real necessity, and not from their 
vices, is small, bearing a very insignificant pz'opor- 
tion to the wlmle. I'or a hardship to the very small 
number, a great benefit to the very great number 
is not to be foregone. ’I'his is tlie very principle 
on wliich bad government is distiiiguislicd from 
good. 

It is brought as a strong argument against Bene¬ 
fit ('lulls, that tiiu meetings arc iield at |>ul>lic-huuses. 
I'Vom this, it. i.s inferred, that the meraber.s are at 
these meetings very commonly seduced to drink; 
and acquire, increase, or confirm habits of intemper¬ 
ance. This ajipcars to be an inference aitogi llicr 
unwarranted, and contrary to the fact. 'J'lie mem¬ 
bers are. in general, under the nece.ssity of holding 
their meetings at a public-house, because it is only 
at .1 public-house where tliey can, in general, hire 


posseas above, the Savings Btat-the moheif 

paid to the club cannot be takp(i, 0 ut/- fSr8t, to gratify 
any umiecesi^ry desire; secondly, to ..lAiy furniture 
for the sake of aii unrly, and beuce, in all probabili¬ 
ty, a fruitful, that is, a deplorable marriage j thirdly, 
to satisfy the parish for a ha.stavd, which often would 
not have been gotten, but for the reflection^ that if 
the worst came to the worst, meims were had to 
get rid of it, 

In a nmral point of vlyw, the fm inatioD of tlic peo¬ 
ple into little combinations and fraternities is of tlic 
greatest importance. It concentrates the eyes of all 
upon cadi individual; and renders good conduct a 
thing of infuiildy more value to liiin, as it renders 
liad conduct for men detrimentai. It is this circum- 
.stoucc which the stige mind of Dr Adam Smith 
loads with sudi emphatic praise in the supposed case 
of the division of a country into so great a number of 
religious sects, that each congri gaiion might be re¬ 
garded as diifering from the rest. In this manner, 
witliout difficulty, and without care, is exercised one 
of the mo-st vigilant and eflectuai of ail censorships; 
the most salutary of all hi-spections. When an ig¬ 
norant, or almost any man con say to himself, my 
conduct is regarde<l by nobody,—it is astonishing how 
easy it is fur temptation to snbdue him; when he 
must say to himself, I cannot perforin a disgraceful 
act wiihout reading aversion and conli-mpt in the 
cy,e.s.of jdl niy acquaintanco,—it is astonishing how- 
much he is strengthened for rcsistatiee. 

There is yet another tiling of cardinal importance. 
If it were possible for tlic superior to do everything 
for the inferior people, and to leave them nothing to 
do or care about for themselves, nothing w ould be 
more calamitous th.in the uceoniplishmentofsucli ipi 
event. The muss of the human species would thenoebe- 
coinc what the pcopleof Paiagiuy becanicin the hand 
of the Jesuits; most perfectly helpless, and ready, on 
the least derangement in tlie machinery which conductH 
them, to full into the deepest wretchedness and barba¬ 
rity. As that machinery would be liable to be derang¬ 
ed by tlie slightest accidents, it could not be preserved 
in order long, and would then serve as an introduc¬ 
tion, a iiecess.iry and certain introduction, to one of 
the most deplorable conditions of human ali'airs. 
The case is altogether diflcrcnl where tbjs jiower of 
siifi'eriiig for themselves is gem. rally spread through¬ 
out the community; where tin people have resour¬ 
ces ; where every man is .accusonned to combine for 
iiiiiiself the means of warding uff evil, and attaining 
good. 'J'lierc the in.achim; of sm rnty cannot be easi¬ 
ly disordcretl, and human happiness is placed on h 


an apartment for tlie purpose. The use of the apart- mueh iimre secure foumiution. Then, if an} of the 
rnent is sometimes paid for by tlie money spent, larger arteries of the body politic; is obstructed, the 
whicli is always a limited, and always a very small nourishment of the system i.v carried on by the ad- 
sum, threepence most eonnnonly, or a pint of porter mirable service which may be rendered by the 
tiir each ; and sometimes the room is paid for, not Einalicr. To a system which has thus a vis medical 
in this way, hut by the contribution of a penny or trix in oH its parts, no shock exm be given that is 
other .<.mull .sum from each ; and intoxication, at not immediately repaired. Were the greatest disor- 
the time of meeting, is punisliod with a tinc^. It is der introduced, things of their own accord would 
affirmed by tliose who have most attended to the hasten to their proper place, 
practical proceedings of these .societies, that instead It is, therefore, a prodigioUIr recommendation of 
of being a source of intoxication, they have been Benefit Societies, that in them the people act for 
one of the grand causes of its decrease. tliemselvcs. We do not mention this, however, as 

One decided advantage which the Benefit (Hubs one ol' tlie circumstances in which they differ from 
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Mfit SaVMgs tinie,'lint fit i^oaf^oT ^ir'|^ii|^'iil(»-tn. . 

the Savings yet been star^^i' the s^rjb^ihb’hlid leate hi» ^ 

upper peop^M*S;'^afe«»' upon them W wto^efdr bufcw'.^» bank, from, the .fa^^SUs hoj^wi^^hjo^ 
the uoder< Bafthii is not necessary, 'fbe coatri- fi)g ttiiii advanta^ iw vidd^hn to afl the others. Nov^.' ‘ 
butors to-Say|ngs Banks •may^thtvaselves/if'tlwy doubt this may be an advantage to prudent persona^^••>. ,, ' 

clioosa,'npuiagc a bank’just urweli as a'club4)ox*: in certain aituations. ■ But is there no danger of. 


in fact, the business of the bank is far more simple cases, which 1 might have mentioned before, iti 

1 — m.---.-.L. j-■B’hich the stock will be sunk,in unfounded projects, 

in wanton expeaces, in a childish impatience of pOi;« 
Bci«ing money i AH this imprudence would be of 
'comparatively little conscouence, if (he parties were 
by any means'^protected from absolute want; that 
is to say, if they were, at the same time, members ' 
of Benefit Societies. 

** IHie truth is, Savings Banks are not calculate 
ed for the lowest and most numerous rank 0 / the 
community. This is evident from Mr Bose’s 
table, beginning with Js, per week. Mliny meni'' 
bers of Benefit Clubs cannot make good their pay* 


than that of the box. Hiere' is one important ek 
ample of a.bank condneted b}’ the people themselves, 
in that cstaldishcd in Clerkenwcll, ai the suggestion 
of Charles Taylor, Esq. , * 

So much witli regard to the effect of Benefit Socie* 
tics, as compared with Savings Banks, in promoting 
econonwand other gqod qualities mnoiig tliecontribu* 
tors. Let us next compare them with regard to tlie 
benefit received. , This part of the subject has al¬ 
ready been so well handled by tlie Reverend Kichard 
Vivian, rector of Biishey Herts, in A iMter on 
FrknMif Societies onii Savings Banks, published in 


I 8 I 6 , that it would be improper to do anything .menui of leas than half that sum without the best 
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more than transcribe what he has written. 

“ For a view of the powers of tite institutions, to se¬ 
cure independence, let Mr Rose’s table be compared 
with the Benefit Society long established in this pa¬ 
rish. By the table the amount of one shUUng per 
tocek after one year is E, 2 , If the contributor 
should be ill at the beginning 'of this year, there is 
nothing fur him: if quite at the end of the year, he 
should be dl four weeks, .and should draw equal to 
the allowance of tJie Bushey Benefit Society, his ca¬ 
pital is gone; and he must begin 'again. A member 
of the society pays ttoo shillings per ktdemlar month, 
and, if he 1 ms paid one pound to be free, supposing 
him under twenty-five years of age (and other ages 
in proportion), he will receive 12 s. a-week during ill¬ 
ness in any part of fhc whole of the year; and will find 
his right to the same payment for future years undi- 
niiuished. 'I'hero is no occasion to go through iIks 
intermediate years. Let ns take the twentieth. Af¬ 
ter twenty years, the contributor to the bank (if he 
has had no illness, which, would quickly have ex¬ 
hausted Jiis stock, especially in the earlier years) will 
have paid T..and will he worth L. 77, fis- b’d. 
We will suppose that he is come to old age, or some 
lasting infirmity. He can afford fis. a-week for five 
years, and then comes to the parislt. with the aggra¬ 
vation of disappoinlcj] hopes of independence. In 
the society the payments in twenty years will amount 
to L. 24; the receipt Cs. a-week in old age, if his 
life should be protracted to (he (1 hope incaJculable) 
date of a national bankruptcy. 

“ Vou will perceive, that the great defect of 
Savings Banks is this want of benefit of survivorship. 
But (say tlieir advocates) there arc the advant.nge.s 
of bequeathing their stock, and of taking their 
money, whenever they want it.; the advantage of 
bequeathing I will leave to biS estimated by the most 
aanguine admirers of Savings Batiks, only desiring 
them to titke into their account, the high probabi¬ 
lity tliat his little stock will be hardly worth be¬ 
queathing, even if not exhausted by the illness of 
the testator, in the ease of his dying in youth; and 
the certainty of his being his own heir, if he should 
die in his old age. 'Fbe power of taking out the 
money at any time it the very circumstance which 


charity that can be bestowed by the rich—assistance 
towards the puynieiit of their subscriptions to mem* 
■ bers of Benefit Clubs, with large and helpless fami¬ 
lies. Men in elevated stations imagine that they 
see the lotvest order, when they see out the lower. 
The “ Corinthian capital" looks dou'n, and mistakes 
the cornice of the pediment for its base. While the 
great are providing for their immediate dependants, 
they seem to lie providing for the poor. I do not 
wish to retort upon some of the defenders of Savings 
Banks, and by exaggerating their possible ill effects 
to exalt the merit of Benefit Societies. Savings 
Banks have tlonc, and 1 hope will continue to do, 
much service to tumiy. They often lift a little high¬ 
er tiiein who are not already very low. But .a man 
should be secured from sinking into absolute wretch¬ 
edness, before be is encouraged to mount into a 
higher sjihere. By a Savings Bank, a butler may lay 
up money enough to keep a public-house. But there 
must be a Benefit Society to keep a ploughman 
and his family from the workhouse. Now, 1 hope 1 
may be allowed to say, that it Is better Uiat one 
ploughman should be preserved from a receptacle of 
misery, than that ten butlers should be ex.'iltcd into 
publicans.” 

Even Mr Duncan says, “ There is one point of 
view in which the Friendly Society scheme cun 
rl.iim a decided advantage. An individual be¬ 
longing to the labouring part of the community 
cannot expect, by nmking the most assiduous use 
of the provisions of the Paris)) Bank, to arrive at 
sudden independence;—on ibe contrary, it is only by 
muiiy years of industry and economy that the flat¬ 
tering prospects behl out by (bat system can be 
realized. But health is precarious, and an accident 
or disease may in a moment put an end to all tlic 
efforU of tiie most active and expert. It i.s under 
such circumstances that a very striking difforence 
appears in favour of the scheme wc are considering. 
He who should trust to the progres-.iie accumula¬ 
tion of his funds in a Parisli Bank, uiigiit now find 
himself fatally disappointed. If he had not bMii 
fortunate enough to realize a considerable capital 
before the sources of' his subsistence were dried 
iq), the illness of a few weeks or mouths might re- 
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duco himjbe state of Wf>nt and <lcp<atdc-nce, and caosc 
liim to ejt|>OvKnce the uiihaj.piiicRij of wrturriing hver 
' ir.ipoteiit efibrta and ahortivu hopis. On (liu odn.r 
tv.uKl, tliu ii'iUi wli'> li.ih used the pru nuiioii to bo* 
come a moniiji'r <>i a I’lumllly Snoietv, has niiuio a 
ta.rnforlHblc and jx-niianeitt pnivis.ou njiainst rho 
iiuddeit attack of di.cuso an<i acralfnl, 'I'lu- ino- 
nu’Ot tlint Ilf con.cn tn aciiuirt tin- privi/e(>t-s of a 
^fretr nifmhrr, wliitli, by the I•ul(.■^ of tmwt of these 
institiit IK'S, !■< at the end of tiic third your after he 
began lit foniiibntf, ho is .safe i'roni absolntt! want, 
and the regnlar m.inner in whieJt iiis Wet kiy allow* 
ancL- i.s paid iiiin enluiiioes its value. Nor is thb pro¬ 
vision habio ID any of tiio.se objections, wliieh liave 
been so strongly and so jnsil} urged against tlie 
well-intended but inisiiik<n system of pool rates. 
Jnstead.of degrading and vitiating the mind, it.s ten* 
d(»m:y is directly the reverse. 'I'lie poor man feels 
that he is reaping the fruit of his rnvn indiwtry and 
I'oiTtbougbt. He lias purcbasixl by his own prudent, 
cart* uii honourahlo re.-onrec against the most com¬ 
mon misfortunes of life, and even when deprived of 
the power to labour for a livelihood, the honest 
jwide t>f mdciiendnnec remains to elevate and en¬ 
noble bw ebaraetef.” 

It is objected, that Ih ncfit Societies have been 
established on improper calculations, and thus bfive 
come to ruin. Hut this is an evil which has a 
tendency to eorpcef it-self. Kspciience, if there 
were nothing else, di-soovers what rate of benefit the 
paynie’it.s can ntibrd, and the thing is now so will 
understood, that mistake's, it is probable, arc very 
seldom ineprred. At any rate, this i.s a chance of 
evil which may always be precluded by comuiuni- 
CHting information. 

'j'be funds, it is said, of Bcnelit Societies, .ire of¬ 
ten conlided to improper hand.s, and by eomf<[Uwice 
lost. This, too, is an evil, whicli, so I'm from be¬ 
ing necessary, has a sure tendi ne\ to corn et itsi-Jf. 
People learn by a little ex|)eriencc where their 
money may be sai'eiy lodged. It is, indeed, a lesson 
which probably they have already it amt. We per¬ 
ceive it is a rule in most of the London SoeietiL*.s, 
that whenever tlxo fund exceeils what is necesniry 
for the current expenditure, it is invested in (lovern- 
uient securities. Another thing should be observed, 
that it is a great advantage of lieneiit Clubs not to 
roipiirc much in the way of fund. Jf the caieiiia- 
tioiis are correct, the outgoing.s w ithiii au average 
period will bidaiicc the ineomings; and all that is 
reijuisitc in the way o( fund, is u small sum to meet 
accidental inequalities. When this fund is hi.«t, it i.s 
iKit much that is lost. If a .sm.ill additional sum is 
subscribed by eaeli member ; oi. insti ad of tlii.s, if 
the aliowaiu'cs are for a .shori time suspended, or 
only reduced, the society is placed in its former 
situation. The case is wofnily difibreiit with a 
bank. There, if the funds arc lost, the whole is lost. 

.s i. Thus .stands the citmparison between Savitigs 
Banks and Benefit Societie.s, in regard to the mem- 
bers or contributors, lluiv stands it in reganl to 
the community as u whole ? 

In the first plac.*, it js evident, that the classes, of 
whom such members and contributors are t*ompose(l, 
being the whole population, with the deduction ol a 
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luimbet compfrativt*^ gmall, ^ 

thing which is good w th->ai, ottja’^/bfle, not to‘be 
good for the whole ci>t)jomtly- 

Further, if Societies afford, appears to 

ba ascertained, a “better Security for tlie raaintenance 
of the people, freg ftoni public aid, than SavmgS 
Banks, the pnbUc. is benefited to the amount of aft 
the support whicli otbcrfvisc it would have been ob¬ 
liged to .iffbrd. 

If the moral and inj^iectual qiuilitics of the ,poo- , 
pie ,ire more favoured by lbe wicieties than‘the bunks, 
the (mbi c is benefited in respect to a cause of good, 
the iiireets of wliirh arc incalculable. 

'l lm.s far on the side of j^pod. On the strle of evil, 
a grt.it liar has been diqiit^ssed, that out of any 
joint pritcccdlngs of the ptqple would arise mi.schrtff 
to the govermuent. Tlie tqieration of fears of this 
dcsiriptron has been one grand cause of the evils 
which human beings have brought upon one anothcr- 
It is u circumstance full of suspicion, when goverp* 
mints eouHi npou the hatred of tberr pioplo. It 
seldom happen,s, and seldom can happen, unless when 
tluy know well that the people have reason to hate 
them. It i.s hot natural tbr the people to hate their 
govenunent ubIcsh oppressed by it. The peqdo, in- 
.'ti'inl ol being disposed to hate a good government, 
arc Ikr too imich disposed to be ple.'ised with a had 
Olio; as the Instoiv of the whole earth so abundantly 
iU'd dofully te.stdie». If a government takes care 
of tlie interi.srs of the people, and gives them in- 
.stniitioii sufficient to know their own interests, thift 
is to my, takes im measures to prevent their instruc¬ 
tion (for (liHt, in BUCb a (date of society as ours, in¬ 
cludes all that is necessary), it will have nothing to 
fi!.ir from the little societies which the people may 
form, to iiisurc* one anotlier against some of the ca¬ 
lamities to which they are mo.st commonly exposed. 

Besides, if ever the people are stimulated to combine 
against the government, they will find better me¬ 
diums of combination than the Benefit Societies, 
w hich appear to have an unnecessary and improper 
jealousy of one another. 

A fear has been also expressed, that Bem-fif So¬ 
cieties may be rendered subservient to cpuspiraciet 
liir the raising' of wages. Upon tliis it may be suf- 
tieient to uIjM’rvc, that many iestancesi of what the 
workmen call Urihin^ Jbr xea§r\ have taken place, 
since Benefit Clubs were frequera; in thc.«e ipstances, 
other means of coniblniition have always been fouiul; 
and Benefit C Iulis are by their nature ill adapted to 
the purpose. ! 

Such is till present state of the business ot Bt neftt 
Clubs in this country at this moment, and such are 
till* effects they have a tendency fo produce. The 
gniiid cause wliy more of the good effects which 
they are calculated to produce tiwe not been realiz¬ 
ed, is tlie unhappy slate of the law in Lnglatid. • / 

This deseives » few words of illustration. 

For & long time, the unhappy state of tlie English riieonve. 
law rendered the Benefit Societies a mere object fiftiivacw c*- 
jirey. Any person whatsoever, who found it agree- f,,. 
ahie to cheat them, might do so with perfect impu- iirtiimv of 
nity. They had no means of redress. This was I'uxiisli 
owiii^ to one of the fopperies or quaint conceits 
the F-ngii^i law, bred in times of ignorance and im- 
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nmHit pomrSi e^py by the laiwert, in 

SooJ^io* epite olT the a^. Tn con- 

nMfitrk. aetittentJo of t^fe'^cehfS^ii.’to.^idh wc albwle, Oo a«- 
’ < scmblag^ ipf ? m«jn''C.oaj4 bO teguraed ’ i one Bodj?’,' or 
cntithid t^' eiic for property j^C^essed in-;,)^tnnion, 
iinluys they had certain corCfbonies ^rfonneil in re- 
jjard toldtOWj^oercuionicsr exquisitely useless; after 
the perrcrttiaAce 'C1‘ which, the Ja^ycra wfonid give 
tliein a ftickoame (that, of a corporation), and would 
. then pemut them to sue As one {xiHy, for any cause of 
action qommon to them aU. Tlie ceremonies, tho 
perlbnnance of which gave on assemblage of persons 
this |>otOnt liomc, depending upon the will of great 
men, »we hot- easy to be got; nor was the getting 
of them w'ithout an cxpcncC fatal to such institutions 
as llenefit Clnbs. Tliey remniiicd, therofonr, de¬ 
prived of the benefit of Juw .till tho year 173M, admu 
an act was passed which had two objects in' view, 
fine was to take securities Against certain dangers at 
that time intensely a'sspciated with the idea any 
thing nlled an assemblage of .the people. - Another 
was, to give to Hcncfit Softies, ihough without the 
name corporation, which .performs legerdemain, if 
not magiCi, in the kingdom of the lawyers, something 
of the protection of Taw. 'The treasurers and trus¬ 
tees, as vested with tlie property' of the society, were 
cnabh'd to bring or defend any action, suit, or i>ro- 
secution, relative t») the property of the society. 
But to obtain this advantage; il was rendered incum¬ 
bent upon the society to make knowti all its rules to 
the justices of the peace, and obtain tlieir approba¬ 
tion. 

As the cxpence of law-proceedings was so great, 
that the expcnce of a suit, or at least of n few suits, 
would be completely ruinous to a Benefit .Society, 
something was also done towards the diminution of 
that c-Ki)ciu';e. It was ordered that no fee should he 
taken by any olficer or minister in the courts, and 
that tho proceedings siiould not he chargeable with 
any ^l:m^p duly. 

This Wits most undoubtedly travelling in the right 
path j but it w.)s not doing enough. It did not ren¬ 
der the m'.ccss to justice sufficiently easy. The pro¬ 
ceedings of Englisit law are full of delay, and full of 
intricacy'. The business of the great mass of the 
people, of which Benolit Clubs i.s a part, requires 
dispatch and simplicity. A suit at'law in behalf of 
a Benefit Society is still attended with so ntucfi trou¬ 
ble, and so nmcli expeneo, that, virtually, tlie doors 
of the Courts are wt II nigh shut upon tlieni down to 
the present Itour. And this want of tire protection 
of law they are obliged to 8up[)ly, as well as they 
can, by rules of their own,—rules of sonic incon¬ 
venience, and of which tliey would never think, if 
die protection of law were as it should be. 


Tliiaj/yrltih the delay, irouWei told expede«.«r-|^ Benefit 
tegblat fcdotite, it would never do to sue foi* arreaw, Sorleli!-# 
as. often as a few .shillings became due. The soclfe- ijcaflack. 
ties arc fhercfojre bblSgeu to make a law of their own, 

. that a member who does not at a certain thue pay up 
Ink arrears, forfeits his place as a megiber. If a 
single atteiklabCe of a few minutes at a -sumniary- 
cogrt, w'hich would be all tliat would bo required, 
would suffice to.procure a sentence (tin) execution 
,«pon (he goods of a defaulter, the law of expulsion 
-would not he requited. • 

it is evident that, to give to Benefit Societies all the 
salutary operutioa' of wbicli .they are capuhle, some 
court is wanting, whew.‘, fet'e feom tho superstitious 
perplexities of barbarous law, the matter of all ap¬ 
plications may' he immediately tried, in, the wtty of 
natural and rational inquiry ; the jiurties thelOseIVcsi 
and their witnesses instructing the judge upon tlieir 
oaths, and receiving his award without delay and 
ivithout expcnce. If every munt||rbo fancied himself 
aggrieved by his club, and every club wiio had a 
complaint against an offcndei*, could receive justice 
on tlU '-e terms, the business of societies .would be 
very simple, and their Ircncfits sure. Tlieir rules 
might then he limited to the fixing of the periodi¬ 
cal payments, apportioning the benefits to bo re¬ 
turned, and settling the order of conducting the 
business. They would attain a sort of' ideal perfec¬ 
tion, could they only obtain in a degree at all ap¬ 
proaching to perfection, the benefit of Jaw. With 
no other than the functionaries at present in Great 
Britain administering tho law, the t'a.si(>st mode of 
composing a judicatory for Friendly Societies would 
be to make the reference to a single .ru.vtirc ol* the 
Peace, nho should hold a regular trihunai for t-hiSr 
purpose, and go through immediately, even to exe¬ 
cution, with all disputes, reserving one ajipcal to 
any of the neighbouring Justices, npon whom the 
parties should niutuidly agree. Upon no -part of the 
Jiroceedings should there be tho shadow of a tax 
or a fee ; and, as lawyers would be altogether unne¬ 
cessary, and the witnesses would in general he few 
and'at hand, justice would in general he done with¬ 
out an hour's delay'; with the loss, even in the most 
tedious cases, of but a tew hours of time, cither to 
the parties or the witnesses; without any expcnce in 
most cases, witJi a very small expcnce in any. The 
consequence wmiid iiilhilibly' be, that, in such cases, 
no man would have any interest in an injustice, for 
which he would be immediotely called before the 
judge, which he would be innnedi.itely obliged to 
repair, aud from which he coidd tiicreforc derive 
no advantage, not so much as a little momentarv 
case. (I'l'.) 


BENTINCK (Wirt/AM HaNRy Caveudish), 
third Duke of Portk>nd> was born on the i4th 
of April 17:jy. Having finished his education at 
Ulirist Clnirch, Oxford, he went on bis travels. Soon 
after his return, be was elected for rite borough of 
Wcobly, in the first Parliament of the King’.s rcigii. 
For this borough, however, ho did not sit long; tor, 


on the death of Ins father, on the Ist of May 17dS> 
he was called up to the Hoasc of Poo s. He imme¬ 
diately joined Uie opposition; and, m ] 7fi.‘b his name 
is found among the minority against (he cyder bill, 
and along with that of the Duke of Grafton, in a 
protest against it. T'he next session^ lie also signed 
a protest oa tiie motion to vote away the privilege 




. Bfiitinfk. t'lttitn^^by merobers of PAriimncnl in matters of li» 
Iiv!^ 763', when his frienj the Marquis of Hock* 
tnghani came into (lovcr, lie was appointed Lord 
Cliainberlain, ami In- retired when tin- Marquis went 
out of oifice. ill 17 () 8 , there was a violent contest 
for the county of (. nmbcrlami; and as the Duke 
warmly suppurle<l tlie two o[ipo!<ition candidates, the 
ministry, in ordtr to vteuken his iniliunce, and at 
the same time to increase that of Sir .fames Lowther, 
who w.'is one of the ministerial candidates, granted to 
the latter luftlcwood forest, an «-xten.shc and valuable 
estate, vriiich hud been granted by King William 111. 
to the first Duke of Portland, and h.id remained in 
possession of tlmt family ever since. Tim new grant 
Was made in cnnseqiicnce of a report from the *ur- 
vtjyor-gemral of crown lands, that the premises were 
not comprised in the origirmi grant fioin King Wil¬ 
liam to the Duke ol’ Portland, hut were still vested 
in flic ci'owii. A letter was written from the Trea¬ 
sury, directing th^Dukc to [ireparc hN title, and 
assuring him that nothing should he decided con¬ 
cerning tlu! grant till such title Itnd been stated imd 
maturely considered ; hut while his (Iruee’s agents 
were busily eniploye.l in their researches and in- 

a uirics, he n ceivcti a second letter, informing him 
lat the grarit.s were passed, ynd tlic leases signed. 
A caveat had been entered at the Pxduapier to stop 
the progrcs.s of the grant, but, when Lord Nortii 
was prayed to withhold affixing the Kxcheqiicr seal, 
he replied that, as Chanecllur of the Kxchequer, 
he w IS hound to obey the orders of tl»e Treasury. 
On the Ifllh of November 1771. ibis great cau.se 
was tried before the Barons of the ICxehequer, in 
Wcstininster-JIa]]. The Court recited all the re¬ 
cords, .and prerogatives of the crown, IVfnn Kdward J. 
to the lease made to Sir James Lowther; when, 
ailer a full and impartial examination of the said 
lease, it was found invalid ; agreeably to the statute 
of the 1st of Amu>, wbicb c\pressl_v reipiircs that, 
upon every grant iVoin the crown, there shall be a 
reserved rent, not under the third part of the clear 
yearly value of the manors, lands, itc. as shall be 
contained in the grant. 8ir James Lowther’s grant 
from the crown being only a quit rent of l.'ts. 4d. 
for the whole of Inglewood forest, was immediately 
determined by the Court an inadequate tliird pro¬ 
portion, and hU was nonsuited accordingly. The 
nullnm iewpm bill, or the act for quieting the pos¬ 
sessions of the subject again.-t all pretences of coii- 
ceahnent whatsoever, which w'us brought into Parlia¬ 
ment in I T(iH, and passed in the following year, .iwed 
its rise to thi.s grant of the Portland property to 8ir 
Janies I.om tlier. 

In 17ti(j.tlieDiike of Portland had been bound more 
olosely tlKiu ever to the Kocku gliain party, in con- 
seqv. ■ of lii.s marriage with I.ady Dorothy (’aven- 
dish. sister to the Duke of Devousliire. On the re¬ 
signation of Lord Nortli, he was appoini .-d Lurd- 
Lieiitenant of Ireland ; and, during his goveriinient, 
the Parliament of that country was declared inde¬ 
pendent of the British Parliameur. After an admi¬ 
nistration of somewhat more than three months, he 
WU.S lecalled. when Lord Shelburne came into power. 
Dll the rleath mf the Marqui,- of Kockinghaiii. la 
was recommended by the Privy Council to Uie King, 


tw his siieoe^r st the Tre^wii'y'; ,bu|; Eord Sjbel- Beatiuok 
burne was preferred/,. When the f^Mlitibn canti! into - 
power, however, he obtained, the situation of Prime 
Mini.sler, and webt out of office with them. During 
Mr Pitt's difficulties, when he firat caiiie into adini- 
ai.<iti'Ulion, in ctWisequencc of thc'Hoiisc of Commons 
being against him, an attempt was made to form a 
coalition betweem him and the Duke of Portland; 
hut his Grace objeicted to the conditions on which 
Mr Pitt came into power, and refused Ids support, 
unless he would resign his place, and come in again - 
on equal terms with Idmsclf and his friends. 

In 1792 , he was elected Clumcellor of the Univer¬ 
sity of Oxford; and, soon afterward.^, he, as well as 
several other friends of Mr Fox, who dittered with him 
respecting the French revolution, left the opposition, 
and joined the ministry. Upon this, he was appoint¬ 
ed Lord-Lieutenant of the county ol’ Nottingham; 
and, in ITD-t. Secretary of State for the Home De« 
partiiiont. The scarcity and high price of provi¬ 
sions, and the state-trials, which occurred soon after 
he became Secretary of State, rendered his office 
arduous and unpleasant. He di.scliarged his duty, 
however, under tiiese circumstances, with modera¬ 
tion, and with acknowledged good intentions, though 
not always perliap.s with vigour and judginuul. He 
conlinm-d Sccn-tury of Stale, till Mr Addington he- 
c.'imc Prime Minister in 1801, when he exclcmgcd 
thi.s 'itimtion for the more easy duly of President of 
the t’ouncii. On the death of Mr Pitt, and the ap¬ 
pointment of Lord Grenville and Mr Fox to tlie mi¬ 
nistry, in the sjiring of ISOfj, he was removed from 
the Presidentship of the C’onm’il; but he was again 
CtOlied into public life, and jilaccd at the head of the 
'rrea-sury, m March 1807, when Lord Grenville’s ad- 
miui.stratioii closed. Ills Gnice, however, though 
iiuininaily the Prime Minister, wa.s too iiifinu to take 
an active part in the high and arduous dutie.s of this 
situation, whicli were disdinrged almost entirely by 
Mr Perceval, the Chancellor of the Exchequer. He 
continued nominally the First Lord of the Trca.sury 
till a very short time before his death, which hapjieii- 
ed on the .SOili of October I8O9. 

Tlie abilities of hi.s Grace were certainly but mo¬ 
derate, and very far inferior to those which he must 
have possessed, had ho been, as latterly there has 
been an attempt to prove, the aullior of ./iniius's 
Atiirrs s but his understanding was good, and he 
was by no means unv illing or unable to give regu¬ 
lar attenlum to official busines.*.. His political inte¬ 
grity was novel que.'.tiotied, even bv the party whom 
he left. ^ ‘ ' (c.) 

BEllBICE is a colony belonging to the British, 
situate on the hunks of tlu- rive* of ll.at nmin... in 
the province of Giiiinm, in Kouth Amt rica. '1 he la- v 

titude of the inoutli of the river Berhice ia ti de¬ 
grees, ao minutes north ; and its longitude /57 de¬ 
grees, 11 minutes west from London. The planta- Sitaatlon, 
tions arc situate on each side of the river, and ex- B<’''odiu'ics, 
tend nearly 300 milc.s I'roin its entrance. Previously *"** ***•"*“ 
to the year J7}>9, this colony was bounded on the 
east by the DFvil’s Cieek, and on the west by Abar- 
ry Creek, which separated it from Deuterary, its 
breadth being then .80 miles. But when Surinam 
surrtbidered to the British in that year, a negocia- 
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•' ■ Berbice the 
.'’■ Crook, mi\ this., river Cdurontino ji incre^ing.its 

breadth to a&out ‘45 iaileB.’ The sea! joast, ejtteolii* 
' ing nearly 50 miles, ami the ,y^e|i bank of ^e'Cou* 
rantinii, were imtnedlalcly surveyed, and laid out into 
regular allotments. The, extent <>f tliis colony was 
' tartliee enlarged by the British, who cleared and cm> 
banked from the sea the whole line of epost between 
the 0euierary and the Courantine, foriniog upon it 
a carriage-road (iO feet broad, with six-foot parapets 
on eacii side for. the convenience of travelling. 

Face of tbs Previously to tliis iinprovenient, the face of this 
Coiuiirjr. country resembled that of the rest of Guiana. On 
the shores there was a border of low ground, be¬ 
tween high and low-water marks, covert with man¬ 
grove, When the tide flowetl, this border hud seve¬ 
ral ieet of water over it ■, and when it ebbed, it pre¬ 
sented tin inaccessible ntud-bank. This is now ren¬ 
dered dry and productive. Behind this border of 
mangroves, at the distance of WO or. 500 paces, 
coinmenoe low', level,, swampy savannahs, formed by 
the ruins, wliicli are prolonged in the direction of 
the coast, with u depth more or less considerable, 
according to the distance of the mountains. This 
part of the colony wtis almost entirely neglected by 
the Dutch, who nxed their principal plantations in 
the more elevated and interior part of the coun^ry^ 
Cliniatc. Tile jcur, here, is divided into two dry and two 
wet seasons; light showers begin to refresh the land 
about tiie middle of April; the rain increases tilt 
the middle of .Tune, when it fulls in tori'ents; at the 
beginning of July, the.se Iteavy rains begin to de¬ 
crease : and in August, the long dry season begins, 
and continues till Novemlier. IJeceniber and Janu¬ 
ary constitute the .vliort and rainy s«iSon ; and Fe¬ 
bruary and .Ifarch the sliort dry season. The land 
winds prevail during the two wet seasons, and arc 
unhcaltliy; in the dry season, the air is rel'reshed, 
by rcgi|lar, diurnal sea-breesos. The temperature 
of this (-(-lony is not so great us roiglit be expected 
from its latitude; the thermometer very seldom 
rises to <)l degrees; in general, during May, June, 
ond July, it varies between 8.9 and 84; the lowe.st 
degree is about 75. The weather always changes 
very gradually. 

Bivrrf, ’I'here arc two rivers in this colooy; the Berbicc, 
and the Canje. The former runs from south to 
north, and dischargc.s itself into the Atlantic Ocean. 
Tlic coast on each side of it forms a bay at its en¬ 
trance, which is nearly a ibilc in width, having a 
small island in the middle, called Crab Island, from 
the noinbcr of landfcrubs on it; the entrance is pro- 
tected by three forts, but they arc of little use, as 
Berbice must, from its situation, always follow the Kite 
of Demerary. Without the entrance of the river is a 
bar of sand, over which, at high.jdde, there is sel- 


sr; b<^ . 

Hiiftdnd’mkg 
^ ■ ^utb^ ; amount of the; bdr, - howfev^r, fowr 
vessels rendeavous h«'e, but itncbor tdl' the port of 
’Detaerairy. , ’ • 

" Tlio wver Canjois narrovv, but deepf runtrag at first 
. nearly from south to north, but aftervrards diverg* 

. ing to the oust, tdl it fhlls into the Berbice about a 
mile ilvjin the sea. It is navigable for colony schooners 
SO, miles up. At its head are immense falls, and about 
40 miles beloiv, there is a creek which connects it 
with the Courantine, In this route, and by means of 
this crock, or island, dispatches are brought from 
Surioam to Bcritice by the Indians. The waWr on 
all the coast of Berbice is brackish. TTie rain-wa¬ 
ter, which lodges in the low parts of the forests, call* 
cd bush-water, is collected by the Indians for the 
purposes of drinking and cooking. The forests are 
extensive, mid contain nimiy very largo trees. ■ Dr 
Pmckard describes an enormous tree of die Touquin 
Bean, the body of whitii rose perpundicuiarly to Uic 
hciglit of between 70 and SO feet, before it threw 
out a single branch. 

The only towns in this colony are Old Amsterdam, Towns, 
and Fort Nassau, or New’ Amsterdam ; the former is 
said, by Bolingbrokc. to be 50 miles up the river Ber- 
bico,, but Dr Bancroft places it at TOO miles from the 
mouth. The inconveniences attendant on this situa¬ 
tion of Old Amsterdam were so numerous and obvi¬ 
ous, arising chiefly tVuni the uncertain and intricate 
navigation of die river, that, in the year 17 dt>, when 
Ur Bancroft visited Guiana, it w-as molved to re¬ 
move the sc.it of governtnent to a point of land on 
the eastern shore of the Berbice (about a mile from its 
entrance), formed between that river and the Canje. 

Bo slow, however, were the Dutcli ia their opera¬ 
tions, tliat New Amsterdam, for so this tow-n was call¬ 
ed, was scarce begun, in tlic year ITyd, when Berbice 
capitulutcsl to the English. Under the greater ac¬ 
tivity of the conquerors. New Amsterdam soon as¬ 
sumed the size and appearance of tlic capital of die 
colony. It lies on the south side of the Canje; and 
the houses extend up the banks of the Berbice about 
a mile and a half, facing the W'ater. The DutcJi, in 
laying out the town, paid particular attention to 
health and convenience. Bound each allotment there 
.are trenches, which fill and empty themselves every 
tide, so that all the filth i.s cariied oft"before it stag¬ 
nates and becomes unwholesome, Bach lot contains 
a quarter of an acre of land; a free circulation of 
air, us well as ground for a kitchen-garden, is thus 
seemed to die inliabitants. The houses are very 
long and narrow, and not more than a stoi-y and a 
half high, with galleries on each side, to prot. ct them 
from the sun. Those inliabitcd by tlie Dutcli arc 
thatched with troolie* and plantain leaves, which 
they prefer to shingles on account of coolness; but 


* The troolies are pi rhaps the largest leaves tliat have been hitherto discovered in any part of the world. 
Eacli leaf is su|morted by a single stem, which arises immediately from the root, and becomes the middle 
rib to the leaf. -These stems are hard and strong, and about three inches in circumference near the root, 
Each leaf is Jrbro 20 to .90 feet in length, .and from 2 to ,9 feet in breadth. They will effcctnally exclude 
the most violept rains, and last for many years. 
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the. l^tigiUk »I|Iiiglc their hou 9 eiiy feotn th^u (tislikt 
of the and vermin wiiich Ulo troolie and planr 

Uiu }^v<}$ harbour. Tito g<w«rt)tnont-hoaii« and 
colonial oJUcc-s arc built of brick, in tlic £ur(>(M:an 
Klylc, and vitli considerable- pretenMona to archi* 
tecturnl biste uod niagiiific<’nce. 
r.»Mle». Uel'ore Berlnce surrendered to the British, in 
I7f>(), almost irll ilic plantations were at a distance 
from tile coast, considerably’ up tlie baitks of the 
Bcrbicc and the CJait je ; but within a very short time 
after llic colony came into our possession, the plan, 
tations were greatly extended. 'I'lie west coast was 
first cultivated; and in the year 1799» •hat to the 
eastWiird of the river Berbiee, os far as the Devil's 
t.'rcek, was clean’d .nitl cultivated. This part was 
sun eyed und cut into two p.’U'.'dlel lines of estates, 
with .4 navigable canal between them, for the eonve- 
nience of water-carriage. Behiml the second row of 
estates, the river. Canjc runs, both the batiks of 
which ure cultivated with sugar, eolfue, and plantain;. 
The estates are distinguisltcd as follows: those on 
the line facing the sea arc the coast estates; the sc* 
coin! line consists of the canal estates; and the re* 
wittinder :ir.' ciiiled the C.ioje estates. Besides tfiese, 
lliere tire valmible aiul extensive plantations on each 
side of the Berbiee, slreiehing, as hits bt‘un qifeady 
oiliicr. mentioned, nearly JOO miles front its mobtb. 'Lite 
principal and most valuable produce of the colbiiy ace 
sttgar, coffee, cocoa, tobacco, cotton, and the arnotta, 
rr roncou shrub. Thin lust w.ts, for a considerable 
tiino alb’f llio settlement of the colony, cultivated 
almost exclusively by tbo Indians, they macerated 
its seed in the -juice of Icinoiik, in whieh the gutn of 
the manna tree httd heon dissolved, and tiius obtain* 
ed the Celebrated Indian pigment, or crimson paint, 
with wliicli they tuloru their bodies, 'file roucoii is 
now cultivated by the Dutch and English planters, 
ns a dyeing stiilf. Cotton ttirivex best., and is prin¬ 
cipally ciiltivnied on the coast estates. The sugar 
plantations are ilcimed the most valuable. 

"roes Agriculture, and all other labour in Berbiee, is 
almost .wholly perfmuied liy negriw’S. On an es¬ 
tate, vi'lnch, on an average, produces annually 
140,000 cwt. of coffee, and 10,000 ewt* of cocoa, 
there are generally 'ZOO slaves employed, calculated 
Itius. at tile value of from L. .'>0 to i.. 100 «ucl). Tlip In¬ 
dians who inhabit t)tjs port of the South ^Vmeriean 
coast, consist of four tribe.s; from these, particular¬ 
ly, tiic tribe of the /Vrrowaucs, the inhabitants de¬ 
rive some .is.sistuiiet', as a lew of them reside on al¬ 
most every plantation, and art* employed in various 
services, pailieularly in hunting and tisliing. They 
have no animals domesticated, nor any grttiu or 
roots, except tJie cassudu, brought into cultivation; 
a small species of deer, which something resembles 
the hare, and the armadillo, are their favourite 
food. 'I'hey scidtl off’ the fur of the deer, cut Ute 
body in pieces, and stew it in, cassoda juice, sea¬ 
soning it very highly witli ctipsicum. The weapons 
they employ are the common bow and arrow, and the 
poi-^onod.arrow, wliicii they blow from a tube. 'I'hcir 
accuracy mid skill in using both these is surprising, 
Willi liiu common at-i ow, which is formed of a reed 
nearly six. feet long, they can hit a chicken witli to¬ 
lerable certainty at -nearly fOO yards distance. The 

til 


Kegroe.^, 

and 


ln(li,ius. 


a...:...!....! - ‘ . 


y^s,, 

distance, ^ i^wng,-uie e4gb a 

penknife back of'a chau;. The plapts 

tjrom Which thi; potabn is extroctedare Wot knbwn. 

Mr Bclingbtofte states, that the cegro population Poputolicn. 
of Berbiee W8».' doubled tyithin ten years Vfter it 
camu ioto possession of the hinglish; and ibaj^.in . 

1805, it amounted.tp about,40,000, besid&.XOOQ 
free people of cplout,. abd S500 whites. Ertmi the 
papers, relative to, the ^itish. Wiest Indies, ordered ‘ 
by the House of Commons to be printed in 1815,; it 
appears that, in October 1811, dm population of 
Berbiee must have decreased very consideraltly, if 
Mr Boitogbroke’s, c8tiniht.« be cocrcci; since, at that . . 

time, it consisted of. ' 

Whites - ’ * , . SBO 


or- yf'ftWt ■ ^ 


Coloured 

Blacks 


5.W 
- 240- 
S'5,160 

. 

25,9.9^. 


A ca'pltationdax; dd'lhjB.'vthite and! bjack iDhabl-Taxrc- 
tauts, an excise pd every fifty; pour)cU of sn^ar made, 
a wcigli.'tge-tplJ of about 2, per cent,' on afl imports 
and exports, tmd a tonnage-duty of three florins per 
last on the burden of ships,, are the principal sources 
of the revenue of the colony. In October 1811, 
tHefe was only one private dwelling hired as a church 
for the use <jf 016 Dutch. Tbo salary of the curate 
wa.s 7000 stivers,, that of the clerk and sexton ;iOO 
each, and that- of die churchwarden 37.5. These 
sums were raised by a tax of one sliver per acre, 
with the exception of the Coromantine coast of the 
coioirj', whici), in die rotuvn to Parliament,, is repre- 
seated as consisting ol’ 80 estates, at jSOO acres 
each. 

The imports and exports were,— Fximii* 


Imports. 
L. 193,663 
191,566 


Kxpnrti-. 

L. 49,66* 
51,785 


Kx|imUaufi 

t miiui U. 


In the years ending the 5tli of January, there w’ere 
imported into Great Britain from Berbiee, of rum,— 


Gallons, 


1810. 

20,3.75 


1811. 

emk 


1813. 

SS,139 


And, in tlic year en.ding 5th Jenua.ry 1813, there 
was imported of sugar 9084 civt<. fn 1809, the ex¬ 
portation of cocoa from the colony amounted to 
17,665 cwts. and, in 1810, to 22,582'cwts. In the 
former year, the exportation of cotton was 1,874,195 
lbs. f and, in the l.itter year, 1,656,057 lbs. 

The enlony of Berbiee was founded in the year tfioo ky, 
1626 , by a nierch^t of Flushm^ tci .Whose family, 
in l678» H was g^^ted tis an heWeditafy fief. Three* 
four^s of it, however, were, not long afterwards, 
given to Van Hodm and' Company, in consequence 
of their disefaarghig'a heavy contribution levied p& 
the colony by some French privateers. The new 
proprietors being allowod by the Dutch East India 
Company to import a certain number of nr^riies niw. 
nuaily from.Aftfca, and obtaining other privilege^ 
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Hw^e greatly ^xteoded lib^.^ltiyafion of wigar; cocoa, and 
B rjii ire • but'^tftoy ’wo**. J^tricteo from ox{>ortine tho 

prodnce of their'^antations toi any port not wlhin 
the province (tf’ IIoHaiuL I» lj69f an itiaurroction 
happened among tho slaves of Berb je, %:hict)' was 
quelled chiefly by the assistance ot the Iridlans, and 
the Knglisli from Barbadoes. In 1796, tl»c* colony cu- 

f itulfttod to the British; but it was restored to the 
)utch by the peace of Amiens. In 180.7 it was again 
reduced, and its possession was confirmed to Britain 
by the peace of Paris. In consequence of the Lords 
of the Treasury learning that the loss of slaves on tlie 
Crown,e.states from the year 180.7 to 1810, had been 
ftt the rate of S!6 jjer cent, they appointed, in 1811, 
commissioners for the management of tlie.se estates, 
who were especially directed and empowered to 
maintain and protect tho negroes, and to reward and 
encourage industry among them. 

By an act of the British Parliament, passed in the 
5(ith of George IIL(18l6), Ciip. yi, IJerhicc is placed 
on the same fooling in relation to the regulations of 
trade, as the Biitisli West India Island.*". ' 'I'he snh- 
jeet.s of the King of the Netherlands, w ho arc pro¬ 
prietors in Berbice, may import into it from tlie Ne¬ 
therlands tJie usual articles of supply for tlwir estates, 
but not for trade ;—wine imported for the use of their 
estates, to pay a duty of 10s. ;jfr ton. Tho Dutch 
jH’oprictors niny export their produce, but not to 
Brit.iin ; both exports and imports to be in sliipt Ig;- 
longing to the Netherlands,—the duties to be the 
same as those payable Ijy British proprietors. 

See Pinckard's Notei on /he U'e^t Judies, ‘id edi¬ 
tion, Vols. I, and II.—-Bancroft’s JCssai/ on /he Na- 
/ituil Uls/or^ of (iuiiiiin .—Bolingbroki-‘s I'o^af^ to 
JJenierari/. —Tuc;kcy’s Mari/ime (ieogrnjiht/, Vol. IV. 
— Baron SiU'kV Accomit of Sitriiiinx. (c.) 

Bl'illKSlIlRli. A.S the i.itich' on this county, 
in ihc original work, is itt.iet urate and iniperfi-et, 
nearly in tho same respects tw we have remarked 
the iiocount of Bi'nrortuhinitv: in he, we shall loliow 
the .same plan here, as we did in llu* supplementary 
article on that county, 

F.nVi-iit and ^*'*''* couiily exteuds from ol.lj) to .'ll.18 north 
Soumlaiic.*.. laflt'tflc, and from 0..1+..‘{0 to 1. K5 wc.'t longitude. 

In sb.ipe it is very irregular, tlie whole northern 
side being figured by tlie windings of the TInmius, 
which, taking a soutlieru course from (Kford, alim>st 
cuts this county n.sunder at Beading, and reiuU'r-i it.s 
whole western part much hioadcr thun its eastern. 
A part of Wiltshire, detached at a eonsideiahle dis¬ 
tance from the re-st of that eounty, lies in tlie ui igh- 
bourhoud of Woking and Beading, surrounded by 
Berkshire; au<I tw'O 15tTk.shire parishes lie on the 
north side of the .Thimies, surrouiidetl by Gxloiu- 
■' shire. It is bounded on the north Iiy Ituekiugham- 

shiri' and Oxford-sbire, from which it is siji.iraled 
by the Thames; oa the east by Surrey ; on the south 
by llampsliire; and on the west by Wih.'hire. At 
the nortli-west corner, it just touches upon Glouces¬ 
tershire. Its grciite.st length, from Old Windsor to 
the county cross, near llungerford, is 42 miles. ' Its 
greatest lireadth from Witlmm, near Oxford, to the 
borders of Hampshire, south of Newbury, 28J mile.s,- 
and its narrowest, lioin the Thames by Kcadiiig, to 
tho borders of Ilanipsliirc, in a direct south line, only 
VOJ.. II. 1>ABT 1. 


7 miles. It j»-207 miles in cii^mfercnce.' The area BcAsirrr 
iwiigned to it in the original work is much tosi large. 
According to the agricultural report, the miraher di' 
acres in it is'only 4.78,<>77. Accxirding to the re¬ 
turns respecting tlie poor-rates, 470’, 170 ; ami, ac¬ 
cording to Dr Beeko, 4Cy,500. 

'Die chalk stratum crosses ()uite through iheSuau. 
whole of this county, but it w only in tlie western 
part of it that it is so elevated as to possess tiic name 
and character of Downs, iitnl to be chiefly used a-, 
a sheep-walk. 'Piifc Thames, entering the chalk- 
hills at, Stri'atley, cro.«ses them obliquely from thener 
onw-irds, leaving their more elevated part on the 
north of the river in Oxfordshire and Buckingham¬ 
shire, so that the c.'i.'itcrn pm-t of that stmtura in 
Berkshire, is suflicieiitly lovercd with soil to be 
used in tillage■hii.«h.uidrv. To the .*.uuth of tlie ele¬ 
vated part of the eluilk ridgt i.s a vale, which, be¬ 
ginning about the middle of Wilf.',liiiv, continues al- 
mo.-it in a straight line from theneo to the Kastern Hca, 
having in it the Ghaimel of the Keniut, from Ilun- 
gerforil nhnost to Beading, and that of the Thame-? 
from Bray in Berk.?hire to liic* .se.i. Berides llu 
great ehiilk .'"traluni of the kingdom, wliieh ero?.-ii. 
Bevksiiire. there is a line of moderately devated 
hillt, which extend fro’m Oxford to V'arringdon. 'flit- 
suh.slratuin of this line is, for the most part, eulea- 
reoiis stone, of various degrees of hardness; being 
part of the same strutuin, wliieh, with a lew inler- 
ruptioas, crosses the kingdom in a imrlh-easteni 
ilircetion, from the west of Dor.'ict.sliire, nearly p.*i- 
rallel to the great line of ehnlk, and a few 111110 .*" tli.s- 

1. 'int from it. Gently desceiiding from tin’s elcv.1t- 
ed line of eoutilry, is the vale of Berkshire, w liich 
crosses the country from I he parish of .'^hireiiham 
on the we'f, to t'holsc'y on the eastern Louiulary. 

Next to this Vide on ihc south are the chalk-hiils 
already nuntioiied. 'I'he nalurid divisions of llteNiilnral 
eounty, which arc as follows, arc strongly marked, as Bivaions- 
might appear from our iicenunt of its suifiiee: 1. 

'I'he vale, as it is cmplmtieaily lerniwl, or the vale of 
Berkshire, or the White-horse Vale, which, crossing 
the country from Shirenham to Cholsey, i.s bouiuleii 
on one side by the 'I’bames, and on tlie other by the 
White-horse hills,.a continuation of the I’liiltren range. 

2. The ('ha)ky-liilla, which run nearly through the 
centre of the lower part of the cmiiili. a. The valfi 
of Keimet; and, 4. Tlie fon si, whieli nearly occupies 
till* whole of the ea.Ntern part, coimiieiiciug on the 
eii-t of the I.oddon, and extending the breadth of 
the county to Wmd.-or. 

The prevalent soils in this county arc light and‘’i.il-. 
caleareoiis: llm ;oil of the v.de ol’ Bi'rk?hire is a 
gray cide.ireoiis loam, proh.ibly of more tenacity 
than any other soil in the eounty; it is evidently 
formed liy vegetable e.irlh imd elialk ; of course eiei- 
ly Cilllivaied at all seasons, and very produelive. 

Oil the .'ides of the vale of Kennct i.s, for the most 
part, n red(!i?h earth, more or le.s.s minghd with 
chalk and Hiut.s ; in the vale itself, the jiitwaihng 
soil i.s gravel, but with some very fertile eorii-land, 
or dee;) loam, ta.sily eultivated. The whole course 
of the river Kennel is through a bed of peal, from 
flungerfoid to Beading. 'Hic mode and ctiuse of the 
formation of this peal are very evident. In the town 
M m 
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Ikrkihlrc. of Ueailingi tlie Konnct ps»ssc« Injtween tw« lull*; 

it would appear, that i^rniorly the chjuucl Ire- 
tweoH them cotild not have been Mifficiently low to 
carry the waters off, and prevent tlieai from ibrmiiig 
a morass in its whole extent, for about 'J.t miles above 
this obslrueiiiin. To the south of this river, near 
lliingerfonl, a tract of poor gravel and clay com-- 
mences; at fir-,t, fur several miles it is very narrow; 
but III the easU'i'ii part of the county it becomes 
veiy wide. It is everywhere lerrugitious, and in 
most places very barren. 'Ihesoutbem boundary of 
tlie county everywhere jiasses through tliis line 
Ilf coarse hind. Ju the forest division there is gravel, 
tliiy, and loam; the la>t in tlie centre, and the two 
former in the southern parts; the substratum of 
ucdrJy the whole ol Herkshire is calcarO(iu.s. 

Clltnaip. The eiiniate of fluN county is mild and dry, e.\- 
cept oil tile elovatotl line of chalk, uln ri' it is rather 
cold and pii;rcing. Wc arc not aware of any me¬ 
teorological observatior.s that have been made in the 
county. 

River*. The principal rivers are the TIuimes, the Kennel, 
the laiddon, the Ock, the l.amhouin, and the Au- 
born. The Thame.s enters this county about a mile 
soutli fnini Leckhide, and forms its boundary dur- 
int; a eourse of more than lot) miles; in its pro¬ 
gress watering the tow'iis of .Miiiigdon, Wallinglbrd, 
Reading, .Maidenhead, and Windsor, besides seve¬ 
ral villages; it is navigiililo as high as St John’s 
Bridge, ne.ir Leckladc. In its course tlirough 
Berkshire, it prodm'es pike, trout, and various 
other common fish, besides carp and tench, which 
are • opposed to he brought thither by Hoods. The 
Kcniiet, having diviiled this county from Wiltshire 
for ahniii two mile.s, enters it ;it lluiigcrfoitl. At 
Niwimiy, where if is joined by the Lanibourn, it 
beeoinis navigalile. and flowing llience through rich 
n»c;i(lows to Reading, it there unites with thcThaine.s. 
Its coursi; tlirough lk■rk^.hi^e is nearly thirty miles. 
The trout of this river have long been celebrated for 
their size and flavour; it produces also pike, perch, 
eels, eray-tish, chub, roach, and dace. Tlie river Lod- 
don, which rises near Aldershot in Hampshire, be¬ 
comes a bouii iary between that county and Berk¬ 
shire at BlaLkvvater, ,\fter eoutiiiiiiiig so for eight 
mile.s, it enters Berkshire at Swuliowlieid, and talks 
Mito the Th.uiu's near Wargruve ; its course in the 
comity being about twc'lve miles. Tbe Ock, which 
rises near (’Hington, fills into llic Thame.s at Abing¬ 
don; its pike arc remarkably line. The Anborii ri.se.s 
in Berkshire, but allerwarda becomes a boundary be¬ 
tween it and Hampshire; beyond Ilede-end, it again 
enters the county, and falls into the Kemiet ii little 
below W:isiiig; its whole course is about seventeen 
miles. The Lainbourn rises among the hills in the 
vicinity of the town of (he same name, and, as has 
been already nieiitioiied, fulls into the Keimct near 
Newbury. 

I’aiiil*. Wiltshire and Berkshire canal coiniiienccs 

on the .banks of the Isks near Abingdon, and, 
passing through VV antnge, Chippenham, and Mielk* 
sham, joins the canal from the Keniiet to the 
Avon, at Trowbridge. From this canal, collate¬ 
ral cuts aru made to Wantage, Colne, and Chijipen- 


,]b®nu and a little B^ diire. 

.above Newliairy.'lMtd rund tlie Kennet 

to Kiutbuirj'f.tybcire it erosseiit. ^e.'iiv'gr. twice, ft. 
afterwards cra^sts it in three otbQf places during its. 
cbtirse to the licad of the riyer. From Crofton tp 
Barbage it goes through a tunnel 3^ rntles long.' 

After crossing the Avon thrice, it proceeds 
side of it till tlie jmietion vv ith it is completed. , Tlic 
entire length, from Newbury to Bdtli, isfiOfllBeS; 
with I7f) feet rkse, and 3(59 I'ect lid). 

This eoir.ity does not produce laanv rare pljttifs; BotiMy. 
among those which occur tlic lex-t freijuibitly afli 
Mi/rica ,i;alr, sweet willow, Diiteli-’niyrile; iMonO* 
tnj/ja //_yywp/V////.v, bird’s-nest; Iwropcetim, 

iisiu ubacea, found by Dr x\bbx)t in the beeeh-ijood 
bctwicn Henley and ..Mghienlieud; Aniinhivim 
moi’.</irwi{tiiiani, growing-abundantly on the chalky 
h.iiiks of Henley hill; nnd I.ycnj)‘>dinm 
and L, inuudnluDty Hr club-nioss, and i.narih club- 
moss, in a bog on Upton Common. 'I'he pro- Newbmy 
b.tbic origin of the peat found in the Vale of Ken- !’***• 
net luis already been noticed in our account of 
that river. It is found on both .sides of the Ken- 
net for .several miles above nnd beloiv the town 
of Newbury’. The stratum lies at various deptlis 
below the surface of the ground, and varies in 
thickni'.ss from t to 8 or tOteet; gravel i.s uriially 
found underneath it. Horns, heads, and hones of va- 
rjou.s iiniiii.ils, have been found in it. Aceoniing to 
the aiwljsis of Sir H. Davy, it consists of 

Oxydeofiron - - 18 

(iyp-inrn . 

Wnriat of sulphur and petioli 

100 

'rile, mineralogy of Berkshire presents very little 
fhul is interesting. Oyster-shells are found in the 
sand strata near lleading ; and in one place in the 
vicinity of that town, a stratum of fuller’.s earth. 

Laiult-il propei'tj' i.s very much divided in this Landed 
comity; the largest estate not eact eding L.10.000 Propeil.V' 
per futmim ; ana very few i;!..ounliiig to L.-WOO. 
rroperiy is least divided in tin- lower part of Berk¬ 
shire. By far the greatest ptoiion ol’ the land is 
freehold. Leases on lives, and leases renewable every 
.seven jears. are not unfrequent. few estates are 
held by leases of JOOO jefu’s. The farms are very ’ 
vji ions in respect to size; but in general they arc 
Miiull. Aeet.rding to Dr Bet ke, tm the supposition 
that there are 46‘<),.W0 aere.s m the county, they are 
distributed in the foHuw'ing niunuer:— 


Arable laud, about - -. 25.5,000 

Meadows and dairy land - 72,000 

Sheep walks - - - 2.5,000 

Other dry pastures, parks, &c. 30,000 

M’astes, chiefly barren heaths 30,000 

Woods, copses, &c. - 30,000 

Space occupied by buildings, 
fences, wood, rivers, Ac. - 27,500 


469,500 





BiTkBWre. From yill .6« Men, iSftt a largd 

proportion in BWrashtre is under the 

ProijHco of plough. Whi^t jWjd b«Hey are Veyy e'ttenoiveiy tjol- 
® tivated, ami are prSduced of the^ery best quality. 
The flour which cotnes to the London market ftttiri 
Reading and its vicinity k deemed little if at ail in¬ 
ferior to tiiat which is produced from the wheats of 
Essex and Kent t between 20,000 and 30,000 sacks 
are sent annually to the metropolis. The malt of 
Rcrksliire, particularly that made at Reading, New¬ 
bury, and Wallingford, k equally celebrated for its 
goiHtncss; it k principally sent to London and Bris¬ 
tol. At Wallingford alone, upwards of >20,000 
bushels are made annually. On the grass lands in the 
vale of White-horse, are many good dairy lanns, on 
some of which peculiarly rich cheeses are made, 
‘'.li.’ij*, fhn Berkshire breed of sheep arc very similar in 
size, form, and quaJities. to the breed of Dor"etsbire 
anti Wiltshire* Besides this native breed, there are 
kept on the sheep farms the Wiltshire, Dorset, South 
Down, and a few of the Bagsbot-heath breed. The 
whole produce of wool in this county is estimated 
ll.ig*. at 41.50 packs. The swine of Berkshire have long 
bifn noted Ibr the sniallaess of their bone and their 
disposition to fatten quickly. Tfreyare now com¬ 
mon ill most parts of the kingdom, and are generally 
jireferred nt the distilleries, being good either for 
pork or bocon. 

Ajiicultiiif. The agriculture of this county presents nothing 
else peculiar or deserving of notice, except the New¬ 
bury peat, which, when burnt, affords mi eaecllent 
manure, and is very extensively used as sucli, not 
only in this but in the neighbouring eounties. 
WoodUnd. flic sontli and east sides of Berk.sliire have a 
large proportion of woodland : the most common 
kind of wood is hazel, ocnu'-ioiially mixs d with oak, 
beech, ash, and aider. The cbierquaiitily of timber is 
at the eastern extremity of the comity, in and about 
Windsor forest, in the Vale of Kennct, and by the 
Winilsor bailies of the Thames. Windsor forest was formerly 

Foiust. of much greater extent tliaii it is at present. Ac¬ 

cording to Norden’i map of it, taken in the year 
iOOJ, its circuit was 77y miles, exclusively of that 
part of it which extended into Buckinghamshire. 
Tile present circuit nf it, according to Roeque’s 
m.'vp, k about yfi miles; but it will probably be soon 
much lessened, in oousei|uen(;c of tlie act of Parlia¬ 
ment lately passed, by which coaimk»ioners are ap¬ 
pointed to dispiise of parts of it to the proprietors of 
neighbouring lands, V\'ind“or p.reut and little parks 
ore in the forest. Tlie former is einbeJlkhed with 
aoine rich forest scenery. In it his Majesty li.id two 
large farms, one of which was conducted on th(‘ 
Norfolk, and the oilier on the Flemish system of 
husbandry. Dn the soutli-egst side of Wuidsor little 
park w’lis formerly a venerable tree, imraorialized 
by Sliakcspcare, ami since known, by the appellation 
of Herne’s Oak. 

JVI.miifac- Berkshire was formerly one of the principal sests 
of the clothing-manufacture, which floarislicd parti- 
cuktrly in the towns of .Abingdon, Newbury, and 
Reading., In the middle of the seventeenth ceuturv, 
tliis .nanufacture was carrietl on to a coiisideriddc 
eKtctii; but it declined soon afterwards, and for se- 


years Km been wbo!iy'’tBsc'odtini]ed. ‘ In the Brrkslilre. 
vicinity of Newbury there » a large paper-mill; and 
in ^e town itself, a small manufactory of serge: 

There is another paper-mill at Bagnor; a manufac¬ 
ture of sacking at Abingdon, and a few olhcr trifling 
laanufacturcs in other parts of the county, d'ho 
only one, however, which de.servcs particular notice, 
is the copper manutheturo at the Temple Mills, in 
the parish of Bisham. In the c-aiiy parr of tlie last 
century, when they were eni)>]<iyed for making brtus 
and copper pans and kettles, they were known by 
the name of Bkhain Alibey Bailcrv Works. The 
manufactures now carried on at these mills arc 
confined to the roiling of copper sheets, for various 
purposely^ ,tbe rolling of copper bolts, for the navy 
and service, and tlie hanimering out cop¬ 
per bottoms for distilleries. Durrng full 

etnplo^^^^,' from t>()0 to JOOO tons of copper are 
roanufactofed here, riies-e mill', are said to be the 
most powerful and complete in the kingdom. 

There are many very great markets in Berkshire; Markets. 
Abingdon, Reading, Newbury, Wallingford, and 
Windsor, have gr*»ut e<>rn-mar!cets. lisley is cele¬ 
brated for its sheep-market, nhicb is suppusid to be 
the largest county market iii England; it cominencea 
on the W’cdnesday in (lie E.i«tcr week, and continues 
to be held every alternate Wednesday till Midsum¬ 
mer: 20,000 .sheep have been sometimes >oId in one 
day; the annual average k upwards of 2.)0,0fM), com¬ 
prising lambs. Oakingluiin market is remarkable 
for its abundant supiily of poultry, wbieli k princi¬ 
pally bought for the supply of the metropolis-. At 
I'arringdon k the principal market for bacon ;m<l 
hams; tooO swine arc said to In- slaugliten-il an¬ 
nually lu re. between November and April, I'or the 
supply of London and O.Kl’ord. 

Berkshire afhirds iii.my specimcii.s of l^axon ar- Aicliitcc* 
cliitecturi'. the most reraarkuhle of wiiichare .Aving-Une. 
ton Church, and the Nave of Windsor (Miurcli; the 
churches of Uflirigton, Englefield, and I’arringdon, 
and the Chapel at Little Farringdon, exinbit home 
striking .'ipeciinens of the early Hothic. One of the 
most complete and .splendid specinien.s ol' the lnt( r 
style of (iutliic architecture, is St (ieorge's Cluipel 
at Windsor, 


In the year 177 ^, the poor rales of tliis county pyor-rate?. 
amumiied to the 'um ol' L. ‘k. ;>d.; in the 

year 178,I, they had iinTcased to (,. i!),8(i(), 10s. 8d.; 
and 111 the year 18l)d, t > L.yfj.ftdo. Ips. to.jd.: in 
this year the rate was ai .ts. I It!, in the poumi Of 
tlie sum thus collected, L.8‘i,0'()i I'.is e-xpetnled in 
the maintenance nf the poor; tln-rt were relieved, 
in and out of wnvkiioiiseg, 22,.588 jioor people, at 
tlic rate of L.12s. lOil. iuimially, t’or each person 
relieved. Tiie number relieved in tlie woikhmi.-ts 
was nby, at'the rate of L. 12, t»s. ,5|d. /irr In.ul; 
the number relieved at their own liou'--c', wa-. -.’I I tfl, 
at the rate of L. 2s. lOj^d. />rr head. J'ln tol.il 
money raised by rates was t7s. Jld. /vr he.ul, «ii tho 
popukition at that time. Twenty-one peisini.s in a 
hundred were relieved. There wi're 17 I'ru'udty 
cuntaining 284.1 incmbeis ; and there were 
.‘10.5 elnldn n in the .Schools of Industry. By the 
last returu to Rarlinment, 192 parisJies in Berkshire 
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Bwk.-Iiiic {51 not having tniulc any reluri^ paid, in the year 

UiTi^011(1 Mart’ll 1815, L. l‘i.),710, Os. 'J.jtl. 

t-r ■ o^ . poor’s-rntos, anti other parochial rrites. 

I’()|)ii.. lion. pop'dalion ol‘ this county, ut tin* time of the 

Nonmui .snivey, amomitetl to between-H),000 ami 
50,000. Ill ilie year 1700, it w.is cstiniatrd at 
7;>,0oo. 'l!ie number of inhabited houses, in 1800, 
was ‘.’0,57.'!, of nninliabiled Jioiives (iog, and of in- 
hahit.nit' I of).'j I,7. Of these .5‘1,S‘21 were males, 

and .■.<),.'i;)!' females ; .';8,15*> were ehietly employed 
in agrieiilllire, and |(i,.oyi in trades, mamifactures, or 
hatidii-ralt. In 1811. the iiimihcr of iiilmbited h<<n!-,es 
\va.s ‘,.”.',101.; of timiilies inhabiting them, Clf.O.il ; 
hoiiMs hiiildini;, 1'2;): niiieliahitt d, .Otiy; lamiiie.s 
emplm.d in agrieiildire l.i.10,0, on land, tJie annual 
rent ofuldch iias 1., ■107.18(i; f.eiiiiieS' ei^^yed in 
mamiliictnres and trade 7.58i., the ainonl^^f tin ir 
aniiiia! profits being L .‘.17 •, faniiiicfef''^'iiot in- 

eJudeii limit r the>. ’ two lieatls 10'i,S; males .77. .‘li'O 
and females 17. 'loi.il lll•[lul:lU<lll 1I.S'.'77. I he 
number of p. opie to a si|iK(re mile m a.- 71 ' 1 '’. *h‘‘ 
amiiial propoitions of bajitems uere one to .; I. pt r- 
sons; of burial.', one :o ' ol marriiiges, one 

to 144. 

Iltstoii.al Dunn” the eiiil war in tin’ setenleeiilh century, 

Notieei. this county was frequently the scene of ai:tion be¬ 
tween the eonlending parties. Jn September Kfl.'!, 
tlie fir.st hattk of XeHbiiry was fonslu, in wliieli the 
celebrated Lord I'alkland lost Iii' liie. In (Jetober 
If) 1.4, a second battle was fonglit near Newbury; in 
e.H'h'of them, both p;irtie.s eJ.iiined the victory.—See 
.M.itor’s A»rii )ilhiral lu .'(nt itf 'ItcrKshirv ; Jlcmif/rx 
uj' [‘Itiyjai'il nth! IVah"',, Vol. I.: Lyson’.s liri- 

; Siiiith's yiap r.f Ihc SIroln of Evplajid, anrl 
.Mnunir, (r.) 

llLI’’riIOl'!) (FmitM.v.VN 1 ) 1 , ('hronomoter-mafcei 
to till' I’rencli .\dmiviiliy. nitniber of the Iirstitute of 
France, and of the I.egion of Honeiir, was born 
in the county of Niuteli.itel in ]7‘27. Mis f;ither’.s 
profes.sion was that of areliiteet. and tlie son was in- 
teiuled til be bn d to the (■l;iiri ii, init, Iiuving shown 
:i taste for clock-work, an experii need werkman in 
that art was got to instruct liim in its piiiieii)les, 
.li d Miiin;: Herthoud was a)’tcrw;ird's. nt to Paris to 
•mprove m llie knowledge and piiii.(iee of the ait 
be had ilms eoimiieneed. Me settled in Paris in 
17 k". and plied himself to the making of ( hr.mo 
meters, an ait whicli was tlien in its itiliiney. A 
ehromnm te r i- ,m aeenr iiely made watch, whose 
. hi.-f |i( ( lei.ii'bi (oii'ists ill a piece of meehani'in 
intended to n i' I. r liie it nnbei' of vibrations of the 
balance eqi';!l in equal tiims, at all the dei;iees ol' 
tciiq .'.tnie to v. Iiieli the iii'lr niK lit is exiio'cd ; and 
the eliioiionu ter being .i portable instiumenl, wliieli 
can be u.«ed on '•nip-board, is by this nieehanism 
made to m.-ne at a emistant rate;—'iiy at the rate of 
mean sol.ir t me, so tiiat it .shows wdnit lioiir it is at 
the tnetidi.m of (Irtaaiwicli, if the chroooaieter, at 
the eommtneerncnl of the voyage, wa.s .st t to (ireen- 
wieh time, wdiilst the observaiion of the lieight of 
t!>e sun or of a star give.s the liotir, angle, and the 
lioiif at the place where the .ship is: the diilueo'e 
ill tween the.se two times is llie loiigilnde of tfi,. 
ship. Flenrieu and liorda, by ortler of the I n nch 
Ciovernnieiit, tnjidc a voyage from Lit lloilielle to 


bee: 

•j ,. 

the West Indies and NcwfoimicUand, fhr the pur* Burtiiowl 
pose of trying the chronometers of Ferdinand Ber- II. .. 
tlioud, and fot|nd that they gave the longitude with * 

only a quarter of a degree of longitude of error, after 
a cruize of six weeks. Satisfactory results were also 
obtained from his chronometers in the expedition 
of Verdun, Borda, and Pingre, rvhich was appointed 
to try them, together with those of Lc Hoy,' An ac¬ 
count of this e.Kpedition is published. 

.Sully, an English watch-maker cstabli-shed in Pa- 
t'.s, wa.s the lir.st wlio, in that city, attempted the 
eoe. .iriKlioti ol' elironometers for Unding the longi¬ 
tude; ibis be did in IT'Sf. In 178U, the chronome¬ 
ters of the Eiiglisii artist, Harrison, were tried at 
.se.i. Ill l'Vai)i;e tln.'ie were no ehronometer-makers 
ot'nofe, I'roiti the lirst attempts of Sully, till Pierre 
le Hoy and Ferdinuml iierthoud, between whom 
till re was s<.iine discussion nhout the priority of tiieir 
di.scuverie.s and improvements. I'erdinaiul Berthoijd‘.s 
cliroiionieterd were long the most esteemed of any 
ill Frimee. Loiiks Berthoud, the nephew and sue 
Ci's.^or <if F'eriiinand, ha.s improved upon the ina- 
ebines of liis uncle, and has made them generally 
of a smaller .size, .so as to hccoiue more [lortable. 

.And many farther improvements have been made !)\ 
the English chronometer-makers. 

Ferdinand Bertliond wa.s regular in his habits of 
life; he retaiiiod tlie use of his faculties to the last; 
amhiliMl, of hydrythorax, at Ills country-house, in 
the V.alley of Montinorenc.v, in 1807, having attain¬ 
ed (he ago of 80. The principal published work-s 
of b'erdinand Berthoud are, Exsui xur !'Hortojcrie, 

I78b', 2 vols. in 4to; two Tracts on C/imnomctrrs, 

I77‘'l: Df la Mesure iht Temps, 178?. in Ho; Lrs 
I.oiipitUilex par hi Mr\iirr (In Temps, 177.’), in Uo; 
a Tiacl on Chrouomet''r,-, 1782, in4to; llistoire >fc 
hi Meuire dn Temps par les T/oiloycs, l.SOv', 2 vols. 
in -Ho; /'.Irf </e coniinin! el de n'o/er /cs Ih nifii/es, el 
hi Montrrs, 17 f) 0 , in 12in(‘. In tiiis tract direelion.s 
are given for re'.'ulating clock ( and watclies suited 
to general readers; it ba» .gone llirougli sevi’ral edi¬ 
tions. {\.) 

UKllWICKSHlHli, a eminty in tho south-eastSili/.itinii. 
of Seorlaiid, hounded by I'ae.i-Loiliiaii on the ii(»rfh, 
tlio (ieim.in (>ce.m on the cast .Mid-Lothian on the 
nortli-v.ef.t, Jvoxbiirgli.'iiirc on ;lie west and soiith- 
we.st, and by tbe Iwe.'il. wlneii tepar.ates it at tirst 
I'roiii Hoxliurglo’liire, and aftenviirds from En,gland, 
and by tbe township of llerwiek on tim south aiwl 
soutli-e.ist; i.s situated In the 5b’tli dt'.gree of north lati¬ 
tude, its cential parts (wo degrees west from Lon¬ 
don ; ir.’d contains -tUi scjieire miles or 28.5. l40 turcs, Kxtent. 
of whieli iiioro ilian a third is cultivated, or lit for e.jl- 
tivation. 

It has usually been described a.s consisting of l>iviwoii.s. 
three great division.^, Lainniermoor, Landerilale, and 
the Merse, of which the boundarirs are by no nieans 
accurately defined {sec article in ll t body of the 
work); but for every useful purpo.se, Lauderdale 
may be held as included in the other two divisions, 
and the greater part of it as belonging to Lammet* 
moor. This mouiitainoas district, on whieli licr-Lnmmci. 
M'ickshire meets with Eu.st-Lo(hian, eominenecs at "H'or- 
St Abb’s Head on tho north-east of the eminty, tind 
})a.sse8 into Mid-Lothian on the north-west. That 
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Bfirwick- jiart of it to Bttnvickbhire is in mujiy 

siliire. places froju lOOO ta 150V feet;t|b6ve the lewl oftite 
sua ; but as it sibks tbtvards tlite' Idw ^rounds of the 
Mer.'^e, for tlic most part by an easy declivity, and 
is iuicrsccted by several small valleys through which 
its streauis flow, it contains a consulcrabiti extent 
of good pasturage, with manysmiiller tracts of arable 
land. This whole range, however, and particularly 
the higher'parts, covered with heath and the coara* 
est grasses, is, generally spcukUig, very l)arrcu; and 
both the clitnate and the soil arc uiipropitious to ve¬ 
getation in a greater degree than its elevation alone 
w’ould lead one to expect, Tlic gradual rise of the 
mountains and their continuity afford little natural 
shelter; and if is only in particulars|H>ts, Iheins'elves 
somewhat shtlfcrod, that trees can he made to grow 
to any height. The winH'rs, therefore, are nmre 
severe and protractwl, <-ultivated crops more pre¬ 
carious, and the pastures much less rich and vi;r- 
dant, than at tlie same altitude on the hills around 
(Iheviot., on ilio opposite side of the Tweed; which 
springing suddenly ami sepamtely from their bases 
in a contcal form, jirotect one another in every di¬ 
rection. This extensive district is accordingly chief¬ 
ly occupied w'itli the hardy coarse woolled mountain 
sheep, .and yields hut a small revenue to its |»rt)prie- 
tors, and to its thinly scattered hushandmcMU 

Tli« M '. The A/er.vc, tlie other great division, compri.ses all 
the low lands of the county. I'Vom the 'IVeed tjic 
country rises gradually towards J.ammcrmoor; and 
the sea coast on the »‘ast, is also high, hold, and pre¬ 
cipitous, being accessible only at IJyeinouih, (!old- 
inghaui and a few other places. The general aj>pear- 
atice, iherefure, of this district, w lien viewed li om some 
comni.mdmg eminence, istliat of an unbroken plane, 
slightly inclined towards the .soufli, .«urroiiii(Jed on 
;dl ('tiler sides by high grounds; but on which, ulien 
seen nearer, tlier, is pi'rceived a consider;d)le tli- 
veisity of surliico;—hills rising from gently uiididat- 
ing swi'lls, (II nliich that mi whicli Home ('a<tle 
stands is among the most con.sj>icuou,, and wind¬ 
ing vales, along vihich the Whiladder, Biaekadder, 
Leader, and a number ol' smtiiler btreams, urge their 
course to the Tweed. 'Tiie whole of this tract, com¬ 
puted at about I70 square mihs, well cultivated, ami 
generally fertile, inelos. d and siiljilivided by white¬ 
thorn hidges, sheltci'iii liy thriving plantation.s, and 
adorned by mtmy seats and pleasuiv-groimds, and 
still more, everywlieic. by excellent I'aim-lKiuseH, 
presents a stame of peaceinl industry and of rural 
prosperity, which is not peril.ips evooeded on so 
large a scale in .uiv pari of Hrit.iinforuiing a 
striking contrast (o the habits of plunder, and tlie 
general wretehedne.ss by wliich, till the union of tlie 
Briti,sh crowns, the inhabitants of this, as oi' all the 
border districts, hud never ceased to be dLstiii- 
guished. • 

tV’.iten. The rivulets already noticed, with the Kye and a 
few others, are all too inconsiderable to merit any 
particular descriiition; and the Tweed, by which 
the county is for tlie most part bounded oathc south, 
rising in another district, and discharging itself into 
the sea three miles beyond its limits, can hardly he 

Tishciiis. said to belong to BcrwicL-hire. The salmon-fishery 
on this river, a source of employnient to a great 
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number of pe^le in its different stages, is shared Bviwirtc. 
widi the iuhalNtanis of tlie opijosite bank a* far ga. 
it forms the boundary; but nearer the mouth Of fhe 
river the fishery is by far the most productive. The 
fish are sent to Berwick, where iliey are pickled, 
drii'd, or, more generally of late, packed ii: ice and 
shipjM'd for the London market. The fishery on the 
coast finplpys about a hundred men with twenty' 
boats, at eight small fishing stations. Herrings visit 
this coast occasionally. 

No seams of coal worth working have been found Mineral', 
in this county; and this necessary article is procur¬ 
ed partly by sea, but chiefly by a most expensive 
land carriage from the south side of the 'I'weed, and 
from tUo I/Othiiiiis. few veins of linm-stonc, which 
have been discovered in the inland |iarts, cannot he 
worked with advantage owing to file want of coal; 
and tho immense ipiUiitity of lime reipiirc-d by its 
•spirited system of .igriculiiire, must also be brought 
from .0 distance, and from almost the same tjuarters. 
t’i.'iy-uiarl, fonml along the hanks of the Whiladder 
and Biaekadder, wu's once extensively enqdoyed as 
a niaimre, but lias for miuiy years been superseded 
by lime. Shell-marl, disrov'ered in small ijuauti- 
tie-s in many places, is worked to some extent in the 
western parish of .Merton. Sund.stone of dillerent 
colours, some of it ol' a very fine grain, occurs 
ill different part.s, particularly at Drylmrgh, on the 
'JVeed; from w heuce, it is probable, stones liad 
been procured for the beautiful structure of Melro.'C 
.■\bl>ey. The outer pier of the harhour of Ivyenioutli 
is built without cenienl, of a coarse pudding-stone, 

I'ouiul in a rocky pronioatory contiguous; and has 
withstood, for almost .J.O years, the tiny oftJu (ler- 
nian Occiiii, wiiiioul any apparent waste.—A mine¬ 
ral spiiiig ill the parifh of Ldrom, about a mile from 
the (ov\n of Diir.'e, and known by the name of the 
Dun.se Spa, was at one time in much rt'putc, but 
has been almost entirely neglected for many years. 

la a general view of Berwickshire, its agricul-AgiiciiHure. 
turc is by f<ir tlu' tnoi-1. prominent object. At a 
distance from a crowd.-il pojmlation—without coal 
and lime—having a rocky coa.«t, which confines its 
oxport.< and imports to one or two places, JO or 12 
miles from the centre of tile eounty,—;md enjoying 
no peculiar .Klv inlagcs in .<oil or clim.ite,—there .arc 
eei't.iinly tew district--, at ail accessible to euitiva- 
tion, lcs.s f’avouiahiy si.iiattd. Yet almost the whole 
of the Alersc is ciiltivatcd in the best .'•ry le of modern 
hii«haiidrv, ami tlicrc .ire f( \v, if any, tii.slricf.s of tho 
.same extent in Britain, where the mo.-t approved 
manageiiU'iit of arable land is so skilfully and suc- 
ecssf’uliy comhined with that of live slock and pastur¬ 
age. The Ic.wling feature in the husbandry of the 
south-east of Scotland is, the alfeniatioii of corn 
with pulse, herbage, oi roots, or what is coninionly 
called, white and green crop.<; hut the fanners ol' lier- 
wickshire, adopting this course invariably, Iiave ren¬ 
dered it mure productive, and better suited to their 
soil and climate, by reserving their cultivated herb¬ 
age, red and white clovers, witli ryegrass, from the 
plough, for two or more year.-, so lli.it above half 
the cultivated land is always depastured by-sheep 
.and eatth'. The sheep in the lower parts of the 
county arc almost universally of the New Leicostc 
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Berwick* variety; the short-hontcd breed of cattle, Intro* 
Juced iVom the north of Kn{;land, aro now spriadiiig 
fust over all its tn'tter pastitits. Forma nre of all 
sizes, from 40 to lOt'i) acres and upivards ; but the 
more coniinoti size, in the Merse, is from 400 to 
600 acre''. Ml tlic fiirui-hoiises, out-buildings, and 
cottag<‘8 rcceiilly creclcfl, are most Biibsluntiui, cou* 
venicht. and weil-Mtuateil, and coritrilmte greatly to 
the beauty of the landscape. 

Rcnl!il. The valiutl renl of Hcruickshlre is L.I7S,3fi(>, 8s, 
()„",j-d. Scots; and the real rent, as assessed to the 
property-tax for the jear ending .\pi il 1811, was, 
for the lands, L.i2:tl,J)7.‘t. •2s.7d.; and for the houses, 
L-a.l-OS, 17s. (id. Sterling. About a third part of 
the valued rent i.s held under entail. In 17}h'>i the 
rental was estimated at L.llCiOOO; so that it had 
more than doubled in sixteen years. Tl is universal¬ 
ly paid in money ; and the farms are held on leases 
for a term of years; here, as in every other part of 
Scotland, nineteen years being the most common 
period. 

M.'uiiifsc- The mamifaetiiros of this county are quite incon- 
lorcs. siderable; that of paper, nunlu at tw o extensive works, 
being almost the only one that affords an article for 
exportation, 'I'here an’ bleaclilields. breweries, corn- 
mills, and other small I'stablislnnents for the home 
supply; and some of the millers an* in the practice 
of purchasir^ grain, which they send chiefly to Her- 
wick, and Dalkcitli in Mid-Lothuin, after converting 
Commerce, into flour, meal, or shelicd barley. The com¬ 
merce of the district is, tlKre-’ore, necessarily con¬ 
fined to the ex|)ort of raw produce, ami the import 
of coals, lime, timber, iron, groceries, &c. Yet the 
value of the corn exported, of w hich llie greater part 


is eafried to Betririck, and and sheep Berw-ick* 

driven to Edinburgh, and to Morpeth, and other , 

markets in England, most amount to « very large *“‘*^”**' 
sum; the stationary live stock alone having been esti* 
mated, several years ago, at near half a million of 
pounds Sterling, 

Berwickshire having been the scene of incessant Ai,iin'.iiits. 
warfare between the Scots and English for many 
ages, still exhibits traces of milttnry slutions and ruins 
of fortifications, which time and the progress of cul¬ 
tivation is fast obliterating. But the most interest* 
ing remains of antiquity are the nunnery of CoJding. 
ham and Dryburgli Abbey, proofs, not more, ptr- 
hajw, of the piotyj than of the oppression of our an- 
ce,stors. 


The deep glen, called the I'ease, in the north- p(>i,jcp 
east angle of the county, on the road from Kdin- Jtiulge. 
burgh to Berwick, has been celebrated in histo.y 
as one of the natural defences of Scotland. The 
bridge which has been thrown over it, consist* of 
four arches; and its romantic situnlion, and stupen* 
dous height of l!23 feet from the miuiII striani below, 
render it an object of some curiosity 10 travellers. 

Berwickshire is divided into thirty-one pariBhes. 

I'here is no large town in it, and hut a few villages of 
any extent. (See the JiNcvoeoiMuiiA.) It is one 
of the few Scottish counties in which regular ii-sess- 
monts are made for the poor. In 1.S08, the average rooi’s 
number in three parislies was one in liitv-llve of tlie 
inhabitants. The rafe, imposed equally upon land- 
owners and tenants, amounted to 3UI. on the pound 
of rent. 

The following tablt-s exhibit a siunniary of the I’l'pulation. 
population returns for 1800 and ],s]] : 


1800. 


ilOfsK-S. 

1 FKhSONS. 

1 OCCUHYTibvs. ] 

_ 1 


luliabited. 

lly liow 
iii.’.liy 
Fain! lift 
orcu- 
pieti. 

i: 

IS 

s 

'S 

IJ 

' 

1 

' M 5. 


1 

,hnnti^ 
'(■IlK’dy ••Bi- 
:|>luyr<l til 
lASSnciil* 
iUiv<!. 

1 

f'enoiD/ 
cliu tly 1 III- 
p.nyi tl III 
I'idtie, M.I 
mifiii-iiiicii, 
ur Haiiili- 
ri'.ifl. 

All oila r 
PenuM not 
('UII'pli.'’C(i 

in IIhi two 
pi fcvditid 
(‘Idi'CH. 

Tot.ll of 
I’riMtii*. 

i 


278 

,1 l',0.h4 

It;,827 

: 63(J6 

.784.8 

jy .767 

i .''O.tiai 


JSIl.* 
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ONS. ; 

1 

OCCliPVHONx. 


V 

3 

"2 

Hy huw 

HMDS 

t'amiim 

orcu- 

•6 

*5 1 

1 ! 

D 

Maleii. 

(•■(•mail's. 

i'utniliet 
rill' tly eim 
ptuyi-it io 

tanciil- 

liirr. 

/•'a»n7iV» 

t4i|. fly ( iii- 
ployt'd in 
'I’ladi", M.I 
aiifat till i' - 
or il.iii<li- 
Cl, it). 

\I1 Ollier 
/ViwiVuntiol 
• .m|.|isi!il 

11 lie two 
' celling 
.•'ai-ji-'i. ' 

i 

Total of 
FeiMits. 

5730 


.308 

14,4()() 

J<).81,8 

3184 

201,7 

17.70 

30,771) 


*» Tlie population ot'the parish of vStitchell, which lies partly in the shire of Roxburgh, is not included 
in this abstract of the returns for istl. , (a.) 
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B£jtEW .a.«^»jfa((ijiiW!e of ^www* 

ingmUt’iits,; IS i:huwo4.;*®.e^t -to.ftbe 

Mimu way as is used Jn' dthe'’ parte of ,tbO 

world, but to ntuch greater extentti All individuals* 
without exception of age or sex, begin at an early 
'" ago to accustom tbeinsdves to betd, and it gradual- 
" '■" ■ ly bcepBii's ail article of such necessity, that those 
aetjuaiuted-with the u.iages of the eastern iiatlons 
ullirm, Uiey would more readily dispense with theid' 
ocdifmry quantity of food t^ah with it, Epcopt-ans 
also, who have res-ided hmg iti Ceylon- or India, 
contract ihe same habit, and enjoy chewing ot betd 
equally with the natives. Bctvl, or pawn, ns it is 
dunominiited.in IJengal, consists of part of the fimit 
of the «yr<:a palm, wrapped in the kw es of a kind 
of pepper plant called smeared with a little 

shell lime; and it- name betel-nut is thence tlcrived. 
Fnnn vln( q-fnj arcca pahii i.- a tree growing 40 or <50 teet 
|noiliic<-4. jj straight round stem six or eight inches 

in diameter, cotmed with a smooth ash-coloured 
barb, niarkod with parallel rings. All the leaves, 
which.are only six or seven in number, spring from 
the top; they are si.x feet long, declining downwards 
from a stalk of cmisiderahle'length. 'I he fruit or 
nut is covorcil with a green shell or skin, thin, brit¬ 
tle, and oi’ the consistence of paper; it is ol an oval 
sli.qie, the size of a small egg, and resembles a nut- 
iiK'g despoih'd of its busk. When ripe, it appears 
in clusters of a reddish colour, forming a beautiful 
contrast with the vivid green of its leaves, and then 
falls olf to sow itself in the round. 'I'lio betel plant 
is a speo-ies of vine, bearing a leaf, somewhat resem¬ 
bling ivv ; it is called Pijifr hcte( by botanists, and is 
of tin- same gt-nus ns the Pipn- ni^rnin of Linn.neus. 
If.-- eulture, which is earcfullv attended to, is ma¬ 
naged in me .-ame manner. Coles are planted in 
the enrtli. around which the In tel twines itself, and 
as it runs up, the poles acquire greater height also. 
It is a eri'C|niig plant, seeking support from stronger 
vegetuhle.s, l)Ut it is said not to be destructive of 
them, like some other plants of a similar nature. 
Particular regard is paid to the cultivation of arcca 
and betel tliroughout the countries of which they arc 
natives, us we shall afterwards explain. Some j-ears 
.igo, it wa.s found, on enumeration, that the number 
of trees, probably meaning the arci'a only, in Prince 
of NViilcs’s Island, amounted to ,‘?42,110, The lime 
user! with the nut is called chunatn, and is obtained 
from tlic calcination of shells, as producing the tinest 
kind. But tlie fresh nui must be avoided ; it then 
contains a white vi.scous matter, insipid to the ta-to, 
and occasioning delirium, like ebriety from wine, 
but losing this properly wlicu dried ; and it is em¬ 
ployed eitheir boiled or raw. 'J he latter has umler- 
gone no change; the former is cut in slices, boiled 
with a small quantity of terra jnponica, and then dried. 
Betel is coinpoundtid, therefore, of these three sub¬ 
stances, with some additions or variations, according 
to the customs of the place where consumed; such as 
cardamoms, and coarse pounded tobacco, fay person.^ 
of more depraved taste. The union of the three in¬ 
gredients is supposed to c.orrefct the effects which 
each would produce singly; the nut improves the 
bitterness of the leaf, and the lime prevents any 
injury to the stomach. Wlicn combined, the first 



eonsequi^tBes' are rediltming- tba - saliva, giving. K' 
hrighl hue to the lii>s; and, iit progress of time* * 
tftp deeth' pee rendered quit© black. Tlie saliva, 

Uo^ver, wiil.upt.bt‘ tinged, if the chunam be omit¬ 
ted.;. and its pernicious operation on the tmamel of 
tihg>''teeth may 1^ averted, by rubbing them with a 
preparation-'W'.lierQb}' tliey are coated with a black 
substance tliat tioes-not readily yield to any dentri- 
fice, aud preserves .Them from corrosion. Its inedi- its Mrdici- 
ciual eihjcts art tlie dispelling of nausea, exciting an nai Kttvets- 
upi>eti.L©-, and strengthening the stomach. It pos¬ 
sesses pptritiuus and enlivening qualities, which ren¬ 
der it-.particulurly acceptahie to its consumers. Tlif 
terra -japonicn, above alluded to, is not a universal 
itif^ouient; it is ii.sod only in certain countries, and 
is generally- supposed to be a preparation from the 
areca-nut Itself. It consists of two varieties, the one 
vi-ry astringent; the other U-.-s so, and rather sweet, 
wiiieli i.s preterred by the betel-eater.'. To obtsiitt • 
the fornier, the nul.s are. taken from the tree, and 
boiled some hours in an iron vessel t tlicy are llu n 
removed, and the water reniuining is iiw,pis.sated by 
continual boiling. The nuts being dried, undergo a 
second boiling, and, having been taken out, the W'U- 
ter is also inspissated, whereby the bi-st terra japoni- 
cu is obtained. The nuts are then dried, cut in 
equal halves, and sold. Ur it is obtained by in¬ 
spissated decoctions of the wood of the keira trees 
or Mhnota catediu. A great quantity of this .sub¬ 
stance is made in the My.'urc, and some of infe¬ 
rior quality in Bengal. I’robabJy it is goinetbing of 
this same kind tli:it is prepared in Sumatra, under 
tJie nmne o\' cola cam her, anil chewed along with be¬ 
tel to give it nil additional flavour. 

Betel is not only used as an article of luxu¬ 
ry, but a*, a kind of ceremonial which regulates 
the intercoui-M- of iJie more polished classes of the 
east. 'When any person of consideration waits on 
another, after the first salutations, betel is presented Ceremonial 
as a token of politeness ; to omit it, on the one part,*^*** 
would be considered neglect, and its rejection would 
be judged an affront on the other. No one of infe¬ 
rior rank should address a dignified individual w ithout 
the previous precaution of chewing betel; two people 
seldom meet without exchanging it; and it is always 
offeirxl on the ceremonious iuterviews of public inis- 
sionarie.s. In some countries, it is not unconimou 
for the guest, who receives the betel t'ront bis host, 
to pass it between his thumb and fore-finger, and 
ap|>ly Ills own chunam, whiili never gives offence; 
and IS thought to have originated in guarding a 
stranger against the insidious convc) nuce of poison, 
formerly too frequently practised in destroying per¬ 
sons who were uhnoxious. Philtres or amatory 
charms arc still cimvcyed along with the chunam, 
which are conceived to consist of some powerful .'-li- 
niulant. Mahometiins abstain from this iudulgeiu-u 
durmg the fast of Ramadan, though possibly not in 
every country, a.s it would bo too great a privation; 
and the use of it is so interwoven with the existence 
of the natives of the warmer climate-, timt females of 
tlie higher ranks are said to pass their lives in doing 
little el.se than chewing betel. When the Cingalese 
retire to rest at night, they fill their mouths with it, 
and retain it there until they awake. According to 
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Betfl. Kiiox,whopftSxcilwiaiiyyrftrsTncaptivityonthc,island 
of t’ovlon, iiiost pci'plo {?0!nj» abromt carry a small 
box oi' gold or sihcr, containing tlic iiigrcdiunts for 
compounding betel; and -tUc poor keep a constant 
hii})ply idioiit tlicii) in j)i»rscs of coloured straw, se¬ 
curely Totlged ill a fold of flicir garments. The 
stand or box containing it is often the subject of 
elegant vvorkmaraliip: it consists of .silver, gold, or 
tortoisesliell, and forms a piece of ornamental furni¬ 
ture in (lie bouses of the ivialthy. It is siitficiently 
s.ilu:it)!e to constitute a present beta ecu .sovercigna. 

Ciiliurr. Isvtensive g.irtlen.s for ciiilivafing betel are foimed 
in diit'erenl pifrts of Indi.i. 'flie soil mo.st favourable 
for tlie palm is a black mould on u substratum of 
liiuesloiie, or intermixed uitli calcareous nodules. 
Here it is planted in rows, and carefully manured 
and i'..ilered, during several jenrs. It begins to 
beai from the eiglitli oi tenth to the lil'teeiith year, 
and remains in perfection for thirty years; soon after 
which, it cither dies or is cut down. .Some, how- 
evt r, eontinne producing I'liiif from thetiftietb to the 
.seventielb, or even llu: Inindreiilh year; but it grn- 
rlually declines both in (juantily and ijuality. It ap¬ 
pears that a \i rv fertile tree produces, at an aveiage, 
.S*,7 nuts, and .m ordiiian one fit'O ; but not overv- 
nliere, as there ii"e tree*, nilbrding no more tlian SiOO. 
'flu; lielil-Ieaf is either cultivated iu separate gar¬ 
dens, wlicve a red sfouv soil on the side of a rising 
ground is jirel’erred, iiiul plantains or bamboos plant¬ 
ed .dong with the line-s, wbieli are arranged in 
trenches, to sup]>'>it them U.S lluy grow; fir W'lien an 
arceii plantation ia fonncfl, and the palms are tiftecn 
years old, cuttings of the vine are plimled near the 
roots, and trained up to the trees. In tHelve or 
liglileeii monilis, the leaves of file line ore fit for 
Side, .iii.l in three years thei' are liill-sizcd ; but in 
another j ear they die, when all must be removed, 
and young plants immediately substituted for them. 
We do not know wliolher their dnratiou is never lon¬ 
ger ; but in the southern parts of ( umii a in India, the 
gardens require rmicwal ciery four years, and in 
I'ighteen or twenty the soil i.s considered to be ox- 
bausti d. 'fJi.’se gardens arc always surrounded by 
a hedge; sometimes the cultivators are annoyed 
with llie depredations of sqiiiirel.s and elephants. 
'J’bc crop of the areca is produced during three 
months; and the nut bf ing [lullcd, is eut into seven 
or eight pieee.s, and piled up in a heap; (hen the 
same quantiiy of it and Itrnt jnpnxiat, logether 
with 100 leave.s of hetci-leaf. are heat togetlic r with 
«liter, and the juice sti aiiied into a pot. ’I'liis is mix¬ 
ed ivitli a decoction of the bark of the Mi'iinu/ In- 
(Jim and water, and the nuts from the iiliole heap 
succis.i\,lv boiled ill it. 'fhey are then (.\posed 
to be I'riefI in the sun. 

Cumni'ice, Betel is a virv eoiisiderable article of traffic in 
Imli.i ;uul t'liina; and, imleid, tlirougliout Asia. 

In the BritisI) selil'. iiieulR of IJonibay, Madras, and 
Bengal, the value of the itiqiorts anounlid in a 
sitigie year to L. .siid, if ilic (iiiimtilic? 

eoiisumed lliiougliout llic. Mast are taken into \iew, 
it will ap[iear .surjjrisi'ig bow lii'.-y can be obt.iimd. 
But, owing to the eou-liml and extvusive denuuid, 
<li- p'ants affording the ntees».tiy ingrednnls are 








, 

i'.emdmed 


carefitUy OuItlwMjdf a“d tm^jH ,, _ 

and aubsisteiii jlit the prod'u'elk^ ' lpf Jrastern 
luxury.- ■ ’ (s») 

UK'l'TINJiLLI (Xavienl, onfe Irf the most cele¬ 
brated Italian literati of tlie eighteenth century, tVos 
born at , Mantua, the 18th of July 1718. After 
Btuilying under tbe Jesuits in bis native city and at 
Bologna, he entered in IT'iC upon the noviciate of 
this society. He theft undertook a new cour^e,,^^. 
study; and aftenvards taught the t>elles-lctcres, 
ibe ycai- 17.^p to ITI-I, at Brescia, where the-Car-' 
diiiul Qiiirini, Count Muzxucheili, Count Duraiuti, 
and other scholars, ibrnicd an illustrious academy. 

1 ie there began to distinguish himself by some pieces 
ol'iwetry, composed as. schola»tic exercises. Being 
.sent to Bologna to pursue his divinity, be continued, 
at the same time, to cultivate his poetical talent, 
and wrote also, for tlte theatre of the college, his 
tragedy of Jounihan. The iiiunber of learned and 
literary persons collected in this city exceeded by far 
wliiil be bad met with at Brescia, 'flie hitiilule, re¬ 
cently fmmdcd by the Count Marsigli, tbe Clemen¬ 
tine Academy of Design, the S<-hotil of llie ustrono- 
iiiicul poet Manl'redi; tbe growing reputation of bis 
ingt'Kious and learned pupil.s, /auotti, Algurotti, and 
otlierc, at this time lived the attention of the literary 
world on Bologna, it was in tbe midst of this so¬ 
ciety, to wliieli he was admitted, that Bettinelli com- 
)tii.Sed Ills education, and attained tbe age of thirty, 
lie went ill 1718 to V'enice, where he became Bro- 
fes-.or of rhetoric. He left it for various missions, 
and returned to it again often. We may see by his 
epistles in free verse (or sdoJii), tliat be was connect- 
ed on friendly terms with all that lliis city and state 
could bousi most illustrious. He was (le.vtined by 
the JSuperior^of Ins older for the oratorical diqiart- 
nient; hut the weakm ss of his chest compelled liim 
to relinquish it. The superintendence of the college of 
nobles at rarma was entru.^tod to him in 17;j I; lie prin¬ 
cipally directed the .studies of poetry and hii^ioiy, and 
the eiitertaiinncnta of the theatre. He remained 
here eight years, but not without visiting, at inter¬ 
vals. ildl'erent cities of Italy, either on tbe affains 
of his order, or for plea.surt?, or for health. In 
he tiiiilertook a longe-- journey, traversed a 
part of (lernirtiiy. proceedt-ii as far as Strasborg 
and Nancy, and reluriietl by way ol‘ Oennuny into 
Italy ; taking with Jilm two young princes, sons 
or nej'lii-vvs of the Fri -ce of Ilolienloe, who had 
reijtiest.'d linn to take charge of their eduoation, 
11< made tiie year ibllouiii;; another journey into 
J'ranee, alotig witli the ililestof these two young 
I’rinees, and lodged, while at Paris, at the Col-'cge 
of Loui.s-lc-Ciraiid. It was dutiiig this excursiqu 
that he wroie the fariious Lelterit q/' P'i}-j’i/,v:liich 
were published at V'enice with his .sciolii verse.s, and 
those of Frugoni and Algarotti. 'I’hc ojmiions, and 
we may add without nuich hesitation, the literary 
heresies, mainlained in these letters against llie two 
great luminaries ol' Italian poetry, and p.irtieularly 
ai^iinst Dante, ertated liim many enemies, and, 
wdiat was still more unpleasant to liim, embroiled 
him with Algarotti. W’ilJing to know something 
more of France than Pjiis, he made several excur- 



Bciiiitflli. 








iBiovis into Norffli(ii^^d i8Spg^;$rotinceetW 
vdfV^ into 1ft tlie.,d^t6f Klujf |itkiireiuUR; 

IVbw thence 

' tutjeneviv. his urrivajili*- wtjnt to visit 

V<»ltairtt. This celebrated writer sent to 'his inn an 
edition of his works, upon winch he iiiscrit>od tliis 
stanza, in allusion to Bettinelli’s Lelicn of VirgH ; 


Compatiiole do Vii-Ril**, 

Et sun si'crctaiie aojoiini’tit.i. 

Cost a vv'o dVctii'C soil', liii; 

Voos avc* ton aiiic et ton style. * 

I'Voin Cieneva, wliere he consiilts'd 'I'roncbiu the phy- 
tiieian, HcltinelH proceeded to Marseilles, from thence 
to N'isines, and returned by (Senoa to Italy and I’nT- 
nni, where he arrived in 17o9. The same year, fje 
took’a journey to Venice, ami allorward-s to Verona, 
where he meant to settle. lie resided here till 
1,767. Having resunted the occuptiUons of preach¬ 
ing and teaching, lie, according to the {'hevnlier Pin- 
denioriti, in iii.'^ Vtmie Minpestri, converted the y out I» 
to (.iod in the church, and to good taste in his own 
. hoieso. He afterwards lived for some years at iVlo- 
dena, and he had just been appointed profe.-sor of 
rhetoric there, ■when,.in 1773, the order of Jtsuils 
was abolished in Italy. 

He llieu rctiirocd into his own country, where he 
resumed bis liu ravy lahom'-^ with new ardour. He 
there puhli.-lud several works, and regretting, .as,it 
.'ipnears. t!mt he had written so uuich in his life with¬ 
out having been able, till thin, to write anything to 
plfiiise the women (perhaps in consco^tenco of the ha¬ 
bit which he n orcK he detennined to innke up for 
lo«t time, by pubiisliiiig, one jiCter the otlier. hi.s 
Coi tfi>/jaii(/i'iicc liii'xcru /u'l) Ltt.Ups —his Litti rs to 
l.r-ii/Ki on'I'lpii'rmu-' —his oil the Fine Art ';— 

ntul, laslh , hi.-- l.<'!lcrx on. hove, 'I'liese 

ho |)iihiisiied in I 'r.hb- when the car raged in all parts 
Ilf Italy, and vvlieii the siege laid by the French to 
Mantua compelled liiiu lo l?ave it. He retired to 
Verona, and there formed liu- nui.st intimate friend¬ 
ship with the Chevalier HippolHto I’iiidoiaonli, not- 
vviiiistaijiliug the disproportion of their age. In 
)7'/7, after Mantua had surrendered, lie returneil 
there. I'hougli nearly eighty yenr.s old, he resumed 
his labours and his customary manner of life. He 
began, in ITfhh o conipleti' lahlioo of his work.s, 
which was timslied at S'eniee', in ‘ij’! volunii.’S ituinle- 
'cimo, ■ Arrived at the ag:’ of ninety years, lie still 
retained’ the gaiety and vivacity of his mind, and 
died the ’ldth of Septunber IS'is, after liftetn d.iys 
of illness, w'ith tlie tirmness of a pliilosopher, and 
, the ssnthneiits of a believer. Witliout giving a li.st 
'■ of all his works, or specifying tlie separate editions, 
?it will be sufficient to refer to them in tlie order 
'' 'in which they arc placed in this last edition. 

1. Rap,ioiiitm nti Fil(n^/ici,'ct)n Annotazmii. These 
• philosophical discourse^, wliich occupy tlie two Hrst 
■■.Ajvolumes, form a system of religious morality, in 
the autlior eudeavours to e,\hilnl nvm under 
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all his relation.s, and in all states, following the or- Ibnan iii. 
der of tire -s.icred writings, and treating, fii »t, of «Mdi 
as created,—as reasonable,-—us lord of the other 
creatures,—and in all the diHertrit states of solitude, 

.society, innocence, error, rcpent.mce, Sec. He only 
finished ten of these discoursts. Tim tn)U;v aie 
themselves little philosophical treatises,—-(ni IK'ju- 
ty in gcncfAl,—On Beauty of Expression,—ttn I'iij- 
siognomy, 

k, Di'll' Entttxia-imo drlle licUe Arli, 'J volumes, 
in tlireo parts, of wliich the hast is an appendix to 
the two others, and treats of the hislory of enthu- 
&ia.sm in difl'erent nations, and the iiiHuenCe which 
climates, governments, and all the niodilic.vtions of 
society, have had on eiithusiusm. In tiie two first 
parts, the author, who was not very subject to entlm- 
siastn, sometiuu’.s write.s a little obscurely on it, be¬ 
comes turgid when he endeavours to be sublime, 
and remains a stranger to the warmth which he 
alfects- 

S. Biafo<’/ii f/'Ainorr, ^ volumes. TIk’ ohjeft of 
the author is to point out the intluence vvlucli the 
imagination, vanily, fiiend.sliip, marriage, honour, 
tlie love of glory, the study of the sciences, and 
fashion, have on tho passion of love ; and uilei'wards 
lo trace the inllucuoe which it ex<.'rcise,s on the pro¬ 
ductions of tlie arts of genius.. and of liiv diM.u.-itic 
art ill piivticuhir. Tlie la.st dialogue, winch is en¬ 
titled, On t.ovt anil mt Petrnrebi is followed by the 
Eulu^if a/'Pi't/rtn'/ty one of the author's best pieces. 

■J-. lli.'.orp^inmilo »i'fi!i Stnil/, nth’i-Ajii c ne ('os- 
tiDiii (lopo il MUU', !' v()lunie.s ; a work reg.irded in 
Italy as superiieial, but which, nevorlholes.s, contains 
some rnligliti'iu'd .sentilllcnt^, and in which tacts are 
often pre.'-euted under a philosophical point of view, 
which wants neither novelty nor justness. 

S, Delia Lettcrc e iicHe Arti Alaniouane : Let fere 
cl Arti Modeuexi, 1 volume,—-almost entirely filled 
with anecdotew of literary history, tentling to tho 
glory Ilf Mantua, the eountry of the author. 

(J. I.eUere died di Virgilio agli A read!. 1 vol. 

These letters, which leave been translated into French 
by M. do Foimnereul, Paris, 1778, are, of all the 
works of Bettint-lli, that W’liicli has made tlie most 
noise. They aie followed in this volume by J eUer.% 
from Ml JCito/i.diinint to a I'enetian, which treat some¬ 
what vaguely on dilferciit topics <if literature. 

7. Italian JjCllcrx fom u hudif to her Friend mi 
the Fine Arh,, and Letters front a Fiieitd, enjned 
jimn the Original, ;{ vols. of w liicli the letters on the 
fine arts ocitupy only the first, 

8. ForirI/, :i volumes, containing .seven mii.iH poems, 
sixteen ephtles in easy vcr.sc, sonnci.., ca. zoncts, 

Ac. Witliout ever sltowing himself a grc-.it poet, 
the author i.-i always elegant and ingenious. The-c 
three volumes are preceded by a well-written di.s- 
coursc on Italian poetry. Several of the epi-iles 
and smaller poems arc seasuned uiih attic -alt. 

Such is the poem in four caiilo.s entitled. l<‘ line- 
cahe, in vvhich Itetlinelli very hajipiiy tani--. into ri- 


,• “ Fellow-countrvin.an of Virgil, and at present bis secretary, it is for you to write iu Itts name: you 
possess his soul and his style." 

• vpi. II. iPAni- ij, s h 
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BciitiiiOU (lii'uli- tljosc ins-ipid t'olli.ctions of vt-r-sci*, n-hicTi, in 
Jlovkm,..., Jus film*, uppoiircd on every occasion it\ Italy. 

•). Trnjy/’/Jir.u \ ols. Tlie.se tnigeilii are AW.r/v, 
Jtuta'lkau, iJi-i'ich ins Poliiiri'eies, and Home Ddii-rr- 
ed, a triUl^llUoIl iVoin Voltaire. J’ri'(l.Ked to llieni 
arc some letiei.'' wiitien in I'leneli, and a diseouive 
in Ilalian, on tile It.diun tr.i^edy. Some loiters on 
tiiiocdy.amnuf; others one on ilie iragcdicK of Allieri, 
foJlon : .Old till' .second of tln-.se two volumes eon- 
eloili s « iili an v’lilojxy tin I'atlier (ii.inelli. a Jesuit, 
a prt.iflter, and a |iort, author of some tra<^edie8, 
whieh ale in imieli e.-ieeiii, pdrfit'id.irly for the elc- 
jjaiii'e and hi iinty of the st \ le. 

10. I.-Hit'c Leshin Cnionia sojiru I’H J'.p\!;r!jm,vl, 
*.• tol>. con -1 tinjf of t.wenly-live letters, iiilernii.sted 
ivith eitij:iin>i.s, niadr!g.il.s, and other liolil pieces, 
traii-.lated and original. 

11. l.asil\, an fill I'Mn/tuin'r, to which are 

added, some letters, diseoiirses, and other nii.scel- 
laiiie.s. If would be haZ!irdou.s to proinniiice a judg¬ 
ment on so great a diversity of prodiietimi.s. the au¬ 
thor of which h.is .so lately ci .im d to live and t. rite. 
It shouhl set in, in g'‘ntril. that iie is distingnisiieti 
more for wit ami lalint tli m lor warmth and genius; 
th.if his writnig- eonl-iiii iilerarv opinions dictated 
by a taste not always com ei, and which, hating 
been publicly dei-lared early in life, liave often ro- 
«lncctl the author to the unpleasant dileniina. either 
of retraclii'g or of persisting, in .-pile oi‘ his belter 
judgment, ni what he must h.ivc pereeivod to lie the 
errors ol' his yonlii; ilmt his philosojiliy. of which 
the morality is pure, wants, win n it aspire, to nuia- 
physie.il ([lit slions, horh deli'iniiiiate |)riiiciples and 
jii't eoiieliisions, and i.s loo oiKm verliose aini ih-el i- 
malory; but tlial, tliougi) his iilcns arc not alwties 
entitled to praise, hi.s sty Ic is so ahuost alwuy.s; that 
bating b( en to bi.nne, aceordiiig In the It.iliiin 
ciilie-. ill [laying too little re.speel to the gn at writ¬ 
ers of the I'ourtcenili editnry, lie Ii.is the merit of 
having remained coe.sianiU alf-irlied to those of llie 
si.xteenlh. ii'nl to lim imth.ai-. v.h.o were his eontem- 
{loraric's, and who Ii.e . la'a'ii him for their guide; 
and also of h.iviiig detl nd, d to the l.-’-t. both by his 
opinions and Ids e-xainiile, the fliiist of the model n 
langtt.tges ag.iinsl the cnrnipfion v.hieh threafius. or 
rather whieh overwhelms it on all .side.s.—Se.- AVn- 
suipldi' I’lii ‘I in ill-, Tom. IV'. .1 

HKYIv.A.M'ililt or ni('.\NKllF.,a priiK'i|)ji!i:y of 
Asia, situate in the nnrfh-we'-i of 1 lindo.stiin, the 
precise dimcn.siotis and limits ol’which are scarce¬ 
ly ascertiiined hy mod, rii gi-ograjiher-. It c.xteDiis 
from iihout U7" Id' north latitude to and 

from 7-'' 10' to 7a'’ J.'>' east longitude; and its stt- 
periiciai area probably amounts to about 17,000 
square miles. It » hounded on the north by u eoimtry 
occupied by tite llaitie.s or people of llntnecr ; on the 
east by tJie ti rritories of ilurriuna and Shekimwntfee, 
in the province of Delhi; on the south-east hy .ley- 
pour-on the south-wt.st by Ic'-selmere; and on the 
»’e.st by IJabuw.iIjioor. lint these may be deeimd 
obscure limits, for the countries icimed in them are 
scatcely belter known than the sulijtct of tjii.s ar¬ 
ticle. 

.jDescrip. A vast jiroportion of the soil of Beykaiieer is a 

ti»n. barren sandy desert, or a liard flat elay, sounding like 


tt t»o.ard under horses’ feet, and entirely de.stitute of 15t>kiino«*r. 
inliabitants, water, mid vegetation. jV|uny miles are 
occupied in hills and valleys of loose heavy sand; the 
lorm. r from 20 feet to 100 in height, shifting their 
position and altering their siripe according to the in- 
ihience of the wind; and, during the heats of snrn- 
incr, cloiid.s of moving sand threaten to overwliehu 
the tiavcJler. Sometimc-s the pheiieini'non cttlled 
»iiiT/<;c is exhibited in this de.«eif, cnn.si.stiiig of an 
o[itieal iilii.sion, wlierehy ii spi-elator believes that 
he beliolds a lake or a wide river well defined hc- 
Jore him, rcllecting surrounding objeets, while there 
i.s nothing but a level uninterniplcd surface in 
view. 

Vegetation is e.vcccclingly scanty- ihroiighoiit, ex¬ 
cept in n few p.-itclies, which are skilfully and indu.s- 
trion.-ily cultivated; and the whole eoimtry seefns to 
depend on external supplies of grain. Nevertheless, 
in the midst of arid tract.*, tlio water-melon, a juicy 
fniit, grows in [irofu.sion, attaining the rcnmrkabic 
size of three or J’our feet in circmnference, Iroin 
a stalk no Itirg'-r than that of the eoirni-.cm melon. 

'file seeds me '•iiwii by the nalivi.s, and also grow 
wild, h'lt it is diilicult to accomif for .sueh an en- 
largi ment of size with so little moisture. \V;tter 
.se-.’ni.s to be ohtniiieil only at an innnen.se depth; 
the wells ;it Ileykanccr tire often from ;UH) 
feet dee]), yit not tihove three feet in dianiel; r; all 
ai»’ hiied with nue.onry; and one of the mo.st curi¬ 
ous objects in the city of lieykiuieer. i.s consiili rt d 
to he a wi II .‘>00 feel liei p, and l.-j or 20 in diameter, 
winked by four ptiir of o.vcn draw in;- a- intiny buck¬ 
et;. of water. The water is alway.* Inttckisli, '•canty, 
and im.itubrioii.s, and tJn'.s, coitibincd with tlii- nature 
of the soil, principally (icca.-ion-, the prcv.dent .'•Icri- 
Irty of this counliy. 

'I'iie wild ass, rcniiiikiible fei its spcid .-ind its \','.i„I,- 
.'Iiyne.ss, is found lit're, .“OUU’linie.s .-olitarv, but often- 
i-r in herd^ At a kind of slmllling trot, [lecnliar to 
itself, if will leave the be.st lioi-scs behind. Ante- 
l,i|)e.s .ire .seen in some paits. tdso foxes, .smtillei titan 
tlmsi: of llriliitn, and the desert lal is in gii-at uimi- 
bers, oceasioning .serious in>'onvei)ience to (ipiestri- 
ans from llie holes if makes where the ground i- ,siit’- 
ficiently solid. Ol'doineiitiea'.-1 aninial.s, Inir.se.*, hn!- 
locks, and canu-ls, . re in ahim ;aiice ; the hf-t kept iii 
great lient.s lor various jmrjMises. 'I'lie liorsi's brouglit 
from the ’-icinity o!' ihe l.aekv .Titngle. an adjoin¬ 
ing desirict, wliert they- are re.ired on excelliiit 
paatui-e and wiih«th(‘ slrictt'.st atlenii(ii>. are much 
prized. Hiil the Oi'igninl breed -.vus greatly tmi'reved 
hy the introdiictinn of line l*i r-i.in hors-e«. h'uught 
hither during the sneec.ssive inviunmsof Hnuloaian by 
Nadir Shah, and other ea.-tei n poteiitati s. At [ire- 
sent they bear very high prieis, some of them hring- 
ing even I. 2.'50 Sterling, a large sum in a [loor 
country. Hut soma decrease in titu extent and <jira- 
lity of the breed has lately resulted from the imjio- 
litic conduct of the olfie.ers of the Ibijali of lley- 
kaneer, by whom the owners are eompt lletl to sell 
them at an undervalue. When [lurehiised thus, tlie 
herses are sent on speculation to dillorent parts of 
the Indian peninsula. 

We are little acquainted with the maimcr.s and Maniicis. 
customs of the inhabitants of tlii.s couutrv, otherwise 
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IJpyl-niKX'r. than by cbMl^^philcHtfo with those o^.ihjS stTm© 
tribes di8seW^t^.«^wwhefe iii India. Xhe natives 
are diviiled into principal classes, Rajpoots and 
Jauts; tile forniet' the rulers, (Ita.-Jatier tiiu mass of 
tlie people. The Jauts are of snuill stature, biaek, 
ill-looking, and bear .stroug iudicatioriR of poverty 
aiul wretchedness; tlie Rajpoot.s are stout and hand- 
eoiiie, with Jewish featnres, of haughty luanuers, an 
indolent disposition, and greatly addicted to intoxh 
cation with opium. It is douhtfid whether the Haj- 
poots of Ueykuneer entertain those ehvatod and 
luagiuinlmous sentiments so peculiar to their tribe, 
whether they are imimalcd by that iiigh sense ol ho¬ 
nour and impatience of indignity, which, united to 
the violence of their fiassions, lead to the «no.st tcr- 
' riblu cabu,trpphes. \Vhen u man of rank finds him- 
seif beset by an enemy, fi om wlnun ho has no chance 
of escape, he inipiires whetht r, hy surrender, he can 
preserve the honour of hi« family; should the an¬ 
swer be equivoesd or uniavouiable, lie clothes liim- 
self in yellow, the syinltol of despair, and rop.aii ing 
along with his nearest relatives to the apartments of 
the females, tlie whole arc involved in promiscuous 
destruction; nor is it uncommon, on such oennions, 
for th(“ women dienisclvcs to commit suicide, 'llic 
Rajpoot then rushes furiously against his enemies, and 
though he should be huccessful and prevail over them, 
lichi r than survi\e his dire raluruity, lie phiiigc.’, his 
sword in his own iireast. 'riiesauie sense of dislionotir 
induces Icuiales of rank to ileeiii ilieinselves contami- 
ii U( d lij the gaze of any man but their most iutiuiate 
v.''iitives; and it also leads them to ascend the funeral 
pile of thoir liusl>,iml.s, lest, by .'■tirvivance, they sliould 
i'ise the eonsicicr.itioii of the wot Id. The people of the 
• 1,1-t, wliiii' more jil.ieid and r.'signed to fate, are, at 
tli-'saiia* fiine, agh.ui'd bv mure acute and uugoveni- 
.li/Jc p.if-'ions I hail the inhaliitaiits of the Western 
\'oil<i. A Mahuiuefau clUia r of high rank, who 
w Is hard presM a bv a victorious enemy, approach- 
iiif; th-j iJ.iee where Jiis wife and dauglitvr had 
-sought refuge on the hunks of a river, gave the 
foll-iw iiig aecoimt of Ills conduct: “ I le.ipt from 
niv liorse, anil seizing each by a liand, rushed 
with flieiii into the water up to their waists, and co¬ 
vered tlie rest of their persons w ith a cloth: I drew- 
uiv sword to dofi..nil them with my life from further 
imuh, and, hiqipily for my honour, their faces were 
not seen bv the eyes of a stianger.’' Of late the 
Rajpoots of Ileykaneer have Iieen accused of iieing 
cruel and livaclieroiis. 

I'uwiis. The population of this territory is altogether iiii- 
certain ; but, from the sc irelty of water, it i.'. pro¬ 
bably very much restricted. The iuhabiianl.s are 
dis(iersed in lowns and villagis, of which lley- 
kiineer, near the southern frontier, in aliout 
Sy north hilituiie, the eapiml, .and Oiinroo, on the 
eastern frontier, are the chief, Ilej kanei-r, sor- 
rouiuled hy lofty 'vhile walls, strcni'llieiied wilh'iiu- 
inc/ous Tound lov-v-is crowned hy Iiattleiiients, jire- 
si'iits tile iiiipo.siog pi< tore of ii gieat ;iiid magnifict nl 
city in the iukIm. of a wilderiie.ss. But, on entering 
the gates, the illusion vanislies; it provts to consist, 
for the .uost part, of luilS built of mud, and jiainted 
red. Nevrrtlieli »s, there 8r<. some high houses, se- 
vurai tenqiles, and ut one corner a lolly and-fine 


Ittokhtg iSrtress, a quarter of a. mild koVare, ODvi-ferykan 
rtmed by'_a wall SO feet higih ^ g®™ dry d1tcl|» 

Hie interior is ft confused assemblage of towers and 
liattlenients, overtopped by houses, and^ it eontuins 
the royal palace, a curious old edifice, Churoo, in- 
dopcndeiit of the suburbs, is above a mile and a half 
in circuit, and, although situate aiiiong sand-hills, 
ha,s a handsome appeuiaiu'c. All the houses have 
terrace!}, and are built of a pure white limestone 
like those of B.cykanccr. Villages are occasion¬ 
ally seen in the most dismiil situfuiuns, to which 
their miserable asficct corre .'ponds. '1 hey con¬ 
sist of a lew round huts of straw, with low walls 
and conical roofs like little stacks of corn, and 
surrounded by hedges of thorny branches stuck in 
tile sand. A modern tiuvclh r speaks thus, in de¬ 
scribing the town of Pooggul: “ If I could present: 
to my reader the foreground of high sand-hill.s,—the 
village of straw huts,—the clay w alls of the little fort 
going to ruins, a.s the soil which supported them was 
blown away by the winds, and the sea of sand which 
fanned the rest of the pro.spect, lie would probably 
fed, as 1 dill, a sort of wonder at the people who 
could reside in so diMiial a wilderness; and of hor¬ 
ror at the life to which they sceinwl to be condemn¬ 
ed.” The city of neykuneer i.s said to stand aij) 
miles noith-we.st of Delhi, but its real |Mi.sition i.s 
soiilli.wei-;t, and we conceive the dislanec to he not 
less than or '.iSO milis. Tortre-sses are nut so 
coninioti in this territory as in a large jiortiun of 
Iliiulo.stan, owing to the ( quality of the surliice. 

Scarcely anything dcfiniti' can he said rcgiirding 
the occupation and pursuits of the people in their 
trade and manufactures. Cal lie of an iulerior hrceil, 
and hur.ses, are the only exports; rice,.sugar, opitiin, 
and iiuligo, are obtained from the runjauli; salt tVoui 
Saniher; wiic.it froiii Jeypour; and spiee-s, copper, 
and coarse cloth, arc iinporlcd from Jesschncrc. 

Beykaucer is governed by a Uujaii, who is a .sove- O.ivrm- 
rcign and independent prince, though Jie seems for- 
nierly .to have been tributary to tlie munarcii of Del¬ 
hi; and even acknowledged the suprtmacy of Bri¬ 
tain, when Delhi had fallen under a foreign power, 
lie eiijoy.s an ab-solute sway ovi'r the live.s iinJ pro¬ 
perty of his -s.ibjccts, and iiiainlain.s coiiffiderublc 
stale ill his reception of .strangers. His nvenut s do 
not exceed L..5i),tH)0 /Mr a>i>iu»t, fl.uugli iK-easioiial- 
ly aiiguiented to nearly double that sum hy vexatioiiK 
imp. ists oil merchuiidi/.i' in Iraudlu. Thei ufore, lliox* 
carav.ins which were aeeuslomcd to lake the roiiie of 
this jirovince ironi .'sural to Tatla. a town on i.'ic In¬ 
dus, follow another course, in order to av.iid such « 
exactions. The re.'ources of Heyk.iiie'f are tliu.s 
very small, which i.s nut surj.'ri.'ing, cuuMdcriiig iluy 
are derived from a country that beeoun s an absulutr 
desert even within a few yards ol' the I'apitul. 'fhe 
Rajali's forces anioimt to 10,1)00 men, oj'whuiu ',’000 
are cavalry, and he lias.'lapiecesufartiilei v: .ill winch 
troujis arc jiiiid hy assigmiicnt.s ol'hind, .'siii.i iit ‘>ing, 
tlie reigning Rajah, having profu.seiy (h.v'i|i.ile(l the 
treasure iiccuimtlatcd by lii-s predei.-.-ujIiecunu* 
eriu.I and tyrannical. Oppre.s.'ivv (.vuiiiuiisco relieve 
pressing nece.ssilies ulieiiated the regard of his sub¬ 
jects, and an army of mcrcemirie.s became acce.ssary 
to preserve Ins aiiilioriiy. He was suspected of poi- 
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I!eyki(nf<’r soiling an eldlcr brother, and undoubtedly murdered 
.,1 ^ till* envoy of unother prince passing tlirough his do- 
‘ ininioits. Yet, being strict iii his exlern.il diivotioiis, 

/ and religiously .■lb^tiliniI>g from prohibited food, his 
people have mlniitted him to the ehiiraeter of saneti- 
ty. 'J’lie sovereign of Heykaneer has to eontend 
with mail} enemies, who, in their turn, arc opposed 
by the mosi poiverl’ul obstacles. Water must .ho Car¬ 
ried hv an invading army : for the natives either poi¬ 
son the weij', fill them up, or cover them over in 
such a manner th.it they cannot po.ssihlyhe found: and, 
ides, they n ' ar.scnic with bread, whielt is msi- 
diouslv disposed of in the hostile eamp. Sonu* years 
iigo, (le nge flioiiias, a celebr.ated adventurer, who 
rais'id hmi.self to the government of a neighbouring 
teinfory, invided Ueykaneer, and compellid the Ua- 
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jail to purchase peace with L:M^I0i ‘He also aid- Beyk«a»«: 
ed the Battk-s in expelling liind^, .pcoasion of .an jt 
incursion he had made into the|r, ^ewntry. More re- 
cently, a war having commenced between the Itajahs ^ 
of .foudpour anti Jeyponr contending for the hand of 
an ea-tern Princesi.s, the interference ofSoorut Sing 
excited the wrath of some of the competitors ag.aiBst-. 
himself. Five different armies invaded Beykatmcr in 
180S, wheii the Uajnh filled up all the wells within 
ten miles of the walls of his eiipita). The contest was 
protracti'd (or a considerable time, but we are unac- 
(jtiainted witJi it.s issue. 


See Franklin’s Memoirs of Unicral T/ionios,~ 
Scott’.s Memons of Liraditt K/imi —Franklin’s 'J racU, 
^Irlphinstone’s Account of' LiaobuL (s.) ■ 
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I Ml branch of knowledge to which the term Biblio¬ 
graphy is now miiversall} applied, wouhl certainly hi: 
more correctly designated hy the word li'diViolofty. It 
wasorigm.dl} emi-loyeil to denote skill in the perusing 
and judging of aneient Manuseripls; * but is, at pre- 
.'lent, u))pr<)priated lothe Ivnow ledge of' Books, in re¬ 
ference to their CtuiMlUienl parts, their ICditions and 
iliffereiit degrees of Karene.s.s, their Subjeets and 
Classe.s, 

It is in France, (Jermany, and Italy, (hat this spe¬ 
cies of knowledge lia.s been most largelr aiidsueeess- 
fully cultivated; for though it will appear in the se- 
<luol, tliat Britain has produced some valuable works 
ill this <U-partinent, it will .also ajipear, that onr Bibli- 
ograpiiie.d laliours liuve been greatly surpassed by 
the (,'ontiimmal Nations. It is to lV,tuce, in particu¬ 
lar, tital we are iiulcbled for tlie most popular and 
useful treatises in Bibliography ; but whilst we make 
thi.s aekuowledgment, in which all who have had 
any e\])erience of their utility will concur, we must 
jidil, that some of her Bibliogru|)Iier.s have lately 
fallen into a very exlrav.agant mode of ileserihing 
the nature and rank of thi.s hraticli of Learning. 
They go so far as to represent it a.s a (,'nivei>al 
Science, in whose ample range all other seieiiees, 
and all other kinds of knowledge, aie compre- 
licnded, I.u iLtliliognipItie elmit to pli't rniendi'c de 
liriti-'i /rs .\cii-iires. .scwhle <!t"i on /(s renfermrr /ow/c.v, is 
tin; 1 inmi.ige of oiu’; -j La fhblioi^rophu’ etl ht pins 
rai^lr 1 1 Id pl’x iinii'rri^cl/e de lontes /es eoiieoi'.sances 
humauHs, i^ tilt* language of anotherthough, no¬ 
thing surely can he more preposterously illogical than 
to view it III this light, merely because it is coiiver- 


.sant about Book.s, and because Books are the vehi¬ 
cles of all .sorts of knowledge. Vet tin's is the sole 
foundation that we can discover for these extravagant 
repi esentiitiims, which tend, as in all other eases of 
extravjgnni pretension, to bring lidieule upon a.snb- 
jeet,*tliat. were its nature and objects .simpl} and cor- 
n-etly defined, could not fail to appear both usefiil 
and important. We liave already stated, in a gene¬ 
ral way, what kind of knowledge of Books it i.s, to 
wliicli the appellation of Itibliographieai knowledge 
is applied ; but, in order more fully to illii.strato its 
nature and scojic, .a.s well as to point out its limits 
mill its utility, we siiall now endeavour to detail somc- 
w'liat more particularly the cliiel' objects of inquiry 
w'hich it embraces. 

It is the business of the Bibliographer, then, to 
trace the hiftory of Books in regard to ibcir Ibrnis 
and ail other constituents, and, const'quently, to- 
trace the hegmniiig.s and jirogress of Typography. 
It belongs to him, in a particular manner, t 'mark 
the dilferenees of editions, and to indicate that edi¬ 
tion of every Book which e es teemed the most cor¬ 
rect and valuable. In tlie case of Books jmbli.shed 
witliimt the names of their authors, or under feigned 
iiaiiies, it is liis bu.siuess to assign those iiaiue.s with 
whicii the diseoverie.s of J.iteuiry History may have 
furnished Ima. Ali reiiiarkuhlc facts attaching to the 
history of Books,—such as tlio nember of tiieir edi¬ 
tions, till ir raremss. (heir having been condcmiied to 
the tfamc', or siippre.ssed, belong to the proviiite of 
Bibliographical inquiry. Furtlier, every one who en¬ 
gages ill any particular line of study, must of cour.se 
wish to know what Books have been published in re- 


* Bfnt.iOGRitrtiK. L’l-st le nom ijifoii donne a ceux qui di'eliifTrent les amicus manuscrits, et qjui sont 
verses dans la comioissaiiees des lii re>; mais aiijourd’hiji on doiine ce noin spccialmeiit a ceux qui connoia- 
sant les Jivres. cl les editions, et qui eii font de.s cafaloguc.s. Diettonnnire dr Ttevonx, Tom. I. 
f See Cours FJementaire de 1iiUio»raph>e, jiur Adiard. Introduet. 
j. See Diclionnalrc tie Bibliolopie, par IViguot. Art. BthUovraphe. 



WWiogf*. gird to it» .or to any particular point that 

_P*^‘ r ***tflrest8 hte isi^owty i.now’i' i,t is the business of the 
Bibliographei^ to^riitsfa this most user I species of in¬ 
formation : in otHer'words, the cOhJi)iliition of Cata¬ 
logues of the Books which have appeared in the various 
Brunches of Knowledge, constitutes another grand de¬ 
partment of Bibliography. It is by means of such Ca¬ 
talogues thatjtousethewordsofDr Johnsou,“theStu- 
dent conics to know wJiat has been written on every 
part of learning! tliat ho avoids the haxartls of encoun¬ 
tering difficulties wliich have already been cleared; of 
discussing (juestions which have already been dei’i Jed; 
and of digging in mines of literature wlu'ch have al¬ 
ready been exhausted.” (Prefiice to the Catufo^ax 
Sib/iotki'ciC Harleianft'.') 

Sudi is the outline of the principal ohjects and 
pursuits of the Bibliographer; and while it must ap¬ 
pear abundantly evident that his Science, as it is 
called, has no pretensions to those lofty epithets 
upon which we liave animadverted; it must, we 
think, be allowe«l by every one, that it embraets 
many ctirious, as well as. iifteresting subjects of in¬ 
quiry ; and that it is calpulalcdd to afford very useful 
aids to every other species of intellectual occupation. 
Tliis view of !l will be fully confirmed by the details 
wliich we are to oIKt in tlie course of this article ; 
in which wc propose to point out the progress iind 
best s(>urc(>s of infonnution, in regard to at) tliose 
departinents of iiibiiographicnl knowledge, to wliifh 
we lia\..-alluded. In doing so, we shall divide the 
subject into such a number of heads, ns shall appear 
best suited to the purposes intended. 

I. Of the ComlitiieyH Purl.t nfJhjoi^, inidlhe DiJJ't'r- 
caces of Ildkums. 

The history of ilu Materials employed to make 
Books, of the ar!> of Writing and I'Vinting upon these 
materials, and of the Fonns and Sizes in w'hich.they 
have appeared, all belong to this bead of inquiry. 
Almost the uhok of these pnrtieiilars liave i'ur- 
tiislu'd topics tor much elaborate • research; and 
some of them for speculations and disputes not yi t 
likely to come to any satiifaolory coneiusiuri; hut 
as mir main object at present is, to indicate the 
inqnirics whirh hcloug to t!ie dillerent. departinents 
of Bibliography, fogtiher ni'h the best guides to 
information in erieh, our ootlec!. of ilu‘-e snhjecis 
here, ninst be limited to vvlmt is iieeeSsarv for tlait 
purpose. Mom of them, indeed, necessarilv form 
flic suhjocts ol'separate aitides in other jiarts of an 
Encydopa-dia. 

Much curious learning has been exercised in de- 
ariibing the various substances used for writing, 
previous to the iiiiporfaiit discovery of the art of 
making Paper from linen The precise era 

of this discoveiy is not known, nor are authors 
agreed as to the coentry in which it wiis made; , 
bui it seems to be .•iKccrtaincd, that this kind of 
paper was in genertil use in Euroiie before the end 
of the fourleentb eenlury. Coiltni jjaper' had been 
in general use more than'a century before; and 
though of greatly inferior ipiaJity,' its introduction 
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was one of the most fortiiMl'e eircamstanccs in the ihhiii'SM- 
history of the arts; for porchhicnt had liecome so ^ 
scarce, that old writings were often erased, in order 
to apply the parchment to other purposes ; and thus, • 
by a metamorphosis of a singular and fatal kind, a 
Classic was sometimes transformed into a vapid 
homily or monkish legend. In this way, it is sup¬ 
posed, that some valuable works of antiquity have 
perished; and, indeed, there can be little doubt 
of this, when we consider the number of manuscripts . 
that have been discovered, eviiiently written upon 
erased parchments. IFpon .some of tlieiii both writ¬ 
ings remain legible, and. in this guise, .«ome fragnionls 
of Cicero have lately been discovered. Tliesc twofold 
iniiiuiscripts arc called Codices Rescripti. We shall 
quote from itlr Horne's Introdiection to liiblio^ra- 
pliy (\ol. J. ]). It;')), an account of a CWr.i.' Ite- 
srriptux, di.scovercd about twenty-five years since, at 
Dublin, by Dr Barret of Trinity College. “ WJiile 
he was examining different books in the Libruiy of 
that College, he accidently met with .-i \ory ancient 
Greek MS,, on certain leaves of which he ob-served 
a twofold writing, one aiieieiit, and the other com- 
p.aratively recent, transcribed over the former. The 
original writing had been greatly defaced, but, on 
close examination, he found tliut it con.sistcd of the 
three following fragments: the Prophet Isaiah, the 
Evangelist St Mathew, and certain orations of Grc- 
jgory Nazianzen. The fragment containing St Ma¬ 
thew's gospel, Dr Bairet carefully transcribed, and it 
has been accurately engraved in fac-similc, ami pub¬ 
lished liy the order, and at the expeneo, <if the 
Ihiiversity. 'J'hc original writing, or Codex Veins, 

Dr Biirrct. with great probaliility, assigns to the sixtii 
ecntui v; the 6W(“.ror later writing, he at¬ 
tributes to the thirteenth'.'’ 

That part of the history of Rooks wliich regards 
the various substances ntion which they have been 
written, is eoinpetidiously, but learnedly, treated in 
the first volume of that very valnahle work, the Nou¬ 
veau Traits de Dtpionialique, compiled by two Be- 
nodictmos of the celebrated Society of St Maur. 

This work was piihlished at Paris in 17.'>0, in six vo¬ 
lumes quarto. Itl. i'eignot gives a complete li.sl of 
separate wtirks on this subject, in thi> intrndiietimi 
to his l-'.ssni snr t'hi.kn/ie du Pcrchcmin el dn I'tiin, 
puhiislieil at Paris in 1,^12. 

‘i’iie iinpiiry as to th<‘ origin of Writing, is a pureh 
pliilo-ophical speciil.tfion ; btit the knowledge oftlit 
diil'ereiit kinds of writing jitciiiiar to different ag.-s, 
is a hvanch of the hi-.io!y of Buok-'wiiieh lu .’ongstn 
the province of Bihliogra])!i\, and upon wliit.li much 
information will be I’ouiul in the learned wu k of the 
Benedictines of St Maur, just referrtd to. Due 
of the best Bonk.s on this subject is Mr ,'\stir' 

Origin and Proprcfs of Writinir; the first i ditioo 
of which was published at Loudon in ITNf. and i/ie 
second, with sonic* additions, in hiuli m ene 

volume qu.ano. The elei,iters on the 'JVaiiseriln r* and 
Illuminat.irs, and tin; iiistrnnieiits, inks, and other 
matters which they made use of m their oni i at ions, will 
be found peculiarly interc.-ling to the juhliographer. 

We an now so tinuiii.ir witii the woialcrs and glo¬ 
rious results of J'rintiiig. that it is only when wc 
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JfK)fc back into the liwlory of the <lurker a^t s, tliat 
we arc rautle fiillj sensible, of all the variousi lul- 
vaiitaf>cs which it ha-i conierreil upon utuiiLind. The 
mention of the TmiiturilnrSf tinil is, the clas-^ i in- 
ploycd to copy Hooks, before the discovery of fVint- 
in};, is wt II e.ilculatcd to f;ive rise to rellections of 
this kind. 'J'beir ignoriince and onriks.snes' were 
often tile eauscs oi'iinicli I rouble and inortitication to 
living .uilJioi s, and of irreparable errors in the works 
of those VI bo vveru dead. IVtrarcIi, wlio fionri.slied 
in the limrleentli century, has exjiressed hiaisiif in 
very moving term.s, in regard to ibis doniile evil. 
“ Mow .shall we lind out u reinid>,“ .says lie, •* lor 
tliose nii-'-diiefs wliieli tbe ignoraiu'c anti iniittenticn 
of tile Copyists iiiHIct upon us ? It is wholly owing 
lo llie.si: c.iiises that iinniy inon of genius kicp their 
most valuable l*iec(;s unpublislied, so that they never 
see the light. Were Cicero, Jdvy, or I'liny', to rise 
from the dead, they would .scareely he able to re¬ 
cognise their own Writings. In every page they 
would have* oecusion to exclaim against the igno¬ 
rance and the eorruplions of tho.se harbiiroiis Tran¬ 
scribers." • I’pttn the invention of rrinting, the class 
of ('o[iyist8 imiucdiutely took alarm, and exerted 
every means to extinguish an art which, whatever 
beiU'tits it pronii.sed the re.st of mankind, held out 
noiliing hut prospects of loss to them. They en- 
deiivoiired. and I heir example is still steadily follim’- 
etl by Ollier Crafts, to set up their own petty interests 
ill opjaisilioii to tbe general good ; imd called upon 
their (ioverninent.s to invest tliem with exclusive jin- 
vileges, whidi nil tbe great, inlorest.s of-oeieiy re¬ 
quired to be done away. Titus, when I’rinting \\.i.s 
iiitrodueed at Pari.s, the Copyists coinpluined of tbe 
injury to tlie I’urlianient, and that body fortlivvith 
caused tbe Dook.s beloiigiiig to the Printers to be 
soiled and cotdlscated; but l.oiiis XI. Iitul the good 
sense lo re.store their jiroperl}’ lo tlio.se ingeniou.s 
artists, and to nutbori/.e them lo proceed iti tlieir 
laudable vocation. ( Lamhinei, Origins de I’Idii)/ ime- 
rie.) 

The ipiestion ns to the of Piinting, i.^ of a 

conqdexiou wholly dill'erent from that regarding the 
orifiiii of Writing, us it turns euiirely upon matters of 
fact; but it is not flic Jo.ss true, that this i.s a .siibioct 
upon wiudi opinions widely uppo.sitti are, to llti.s day, 
entertained ; for though this art, we mean the art of 
Printing with moveable types, was sjMvad all over 
Luirope within twenty years of the first discovery, it 
has iinfortiiiiutdy failed to record, in decisive terms, 
the name of the mdividual to whom the honour of th^ 
iiiveiuion i.s due. The place where the discovery was 
made remains also usubject of doulUaiid eoiitention. 
In Malliukiot's work, De ortii ct prot^rcMi urii.i 
Ti/p(>p,iaphic(f, publislifd in KitO, he eimmerates a 
hundred and nine testimonies in favour of Mentz, as 
the hirlli-place of the art; and since, that lime the 
number has been greatly augmented; yet the lalivst 
author who has resumed the controversy, declares 
decidedly in favour of Haerlem, which, in Mallin- 


krot’s day, ranked only tliirte^tSw^ates s and fur- BiWiogtn- 
thcr. a.'signs the wreath which the supporters of 1^’-'* 
Mentz h.ive variously jilaced on thc.lbrdw of Gutten- 
berg, of raiisl, and of Schoifler, to Lawrence' 

Coster, ic« its rightl'ui owner f Ah that we can do 
in lliis place, is to poinfoiit some of the most im¬ 
portant works which have been piiblislu d upon tlio 
origin and history of Printing, and which it may 
be neccs.sary for the Bibliographer to e.\smiine, in 
order lo enable him to judge of early editions: re- 
coimiiending tl!o«e who wish to see a clear and 
compendious view of the various opinions which have 
been advanced upon tliks subject, to peruse M. Dau- 
iiou's Amlym of these opinion.*, pnbli?hed in the 
fourth vultime of the Memoirs of the Moral and 
Political Class of the French Institute. 

The Moiiuinenta 'rypiyrmphica of VVolfin.s, pub- 
lislicxl ill two tliick octavo vulunic.s, at Hamburg in 
IT'fh) contains a v.iliuibic and curious collection of 
trculises by varion.s authors', and also of extracts, il- 
Iiislralivc of (he origin, and cariy history of the art. 

Some of these pieces are in verse. Among several 
other clabor.ite iabi(‘s, it contains one of all the 
authors, who, up to that time, had cither directly or 
indirectly treated of the history, or of the mecha¬ 
nical part of Printing, Meernian’s Oripjucs T/ypo- 
frrjphicti' i- one of the most instructive works as to 
Uu progres.-, of the art. It is illustrated vviili va- 
, nous speeiineit.s of early printing, and fae-similcs 
ot' the Books called IIIuck-Hooks, print; d by means 
ol' wooden-blocks. M; ermnn, vvlio was u Lawy er. and 
author el'niiiny elaborate treatises in the L'ivil and ('n- 
non 1 nv, was bom at Leyden in 17-';!, ami died iii 
1771, six years .after tbe publication of bis (>rip;incs; 
in wln'eli be sc.pport • the pretensions of llaerlciii as 
lit, birth place of the art, and ot’ Lawrence Coster as 
il.sinventor, with great ardour and learning. Another 
wot k of enriotis rpseareh on the origin and first pro¬ 
gress of Printing, is thjit of Prosper Jlarchand, origi¬ 
nally a Bookseller at Parit, but whom the repeal of 
the edict of Nantz drove to liolland, where he em¬ 
ployed him eb'till hia death in ly.afi, in composing 
various works in Literary History and Hibliograpliy. 

He iniikes Gultenborg llie inventor of the art, and 
Mentz the place wbero lie unnple.fed tbe invention; 
the first idea of it, however, baviiig been formed by 
him, wlii].*,i. lie resided in Strasburg.' 'J'liis work, 
entitled, Ihsloire de I'O/lptne ti des premiers pro- 
gres <lc I'Imp,'imi rie, vv;is jn bli.slied m J7+0. A 
valuable Supplement, in which some crror.s of 
.Marcluind me corrected, and .some new vicw.s are 
advanced, was published liy M. Mcrcier, .Abbe 
do .Saint Li ger, m 177 .'*, and republished in 17'I'.'>- 
The author of the original work was not at all 

I ileascd with this Supplement, and he aceortling- 
y criticised it with great severity in ti long let¬ 
ter addressed to the Kditor.s of the Juuniul dcs 
Savans, where ir was published. The opinion 
that Guttenberg conceived the first idea of the in¬ 
vention at Strasburg, and afterwards completed it 


* Quoted in Lambiiiot, Or I'Imprimerie, 'i'oro, I. p. .^8, .i}). 

See Ottley's hujuirjf into the Origin and airly tlpsiory of Engraving, cap. ,1. 
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Anali/se ties Opinions, already mentioned. Uesides 
tlip uiaiu subject, of in(]\iiry, AI. Lnnibinof's work 
embraces various other objects of curious research, 
—tlic history of the sub.'tances tinployed for IJooks, 
of Inks, of ICngraving in relief, of Block-printing, 
and of Stereotype Briuting. Upon the history of 
I'rinting, we shall only riicntion further, !M. Serna 
,‘^.intandttr’s Essni Hisloriquc, preti.ved to his Dir- 
iiotiiiaiie liibliiigrophiijui’, to he tittenvards more fully 
described; and the Initin 'tifpof^rAphkn oi Wnivtsfor 
Lichtenberger, pnblislitd at Sf.rasimrg in 1811 ; in 
both of tthich, the claims set up for Cosier arc 
treated as founded on fables; Ciuitenberg being re¬ 
presented o-s the inventor of (he art, and Aleiitz the 
place where it wa.s perfected; and in both of which, 
there are ample details as to its progressive csla- 
blislimerit in the other cities and countries of Eu- 
rope. 

Besides the inforntatioto afforded in tlicso (ittieral 
Histories, as to the progress of Printing throughout 
liuropo, there arc various Histories of its estuhli.«h- 
inent in partictdnr countries and places, wliich it will 
often 1)0 ncces,suvy for the Bibliogra])her to consult. 
One ol" the ino:.t valuable, particularly to the Eng- 
li.ih Bibliogi'apher, is Ames’s Tifpognipliicul Ait- 
li./iii!ie.^; which contains memoirs of our early Print¬ 
ers, and a register of their pnldieiit ions, from 1471 to 
KiOO. fhe first edition, published in JT'IJ), eousisted 
of one viiluHio rpiarto. Another etliuon, enlarged by 
Mr Herbert to (lure velmiies ijuarto, was complet* 
td in I7JK): and a iJiird ediiion, illustrated with 
sijperl) embelli-shnients, and euntainiug some valu¬ 
able additions, by Air Dihdiii, is now (18171 in couise 
of public ation. 'I he Freneh, (Jeriiians, and Italians, 
j'larticularly the lattcT, are rich in 'fypograiihicid 
Histories of this di-scriplion ; hut for tu count.s- of 
them, we must reler our readers to IVignol’s /fr- 
peiloirr BMiugriiphiguc Uiiivenri, where they arc 
enumerated and described. 

A knowledge of the different olasse.s and bndie.s 
of Letter used by I'riiilers is neciessary to the accu¬ 
rate description of Books, and di-scriminatiou of 
editions. The Bibliograjilier must also be neciuaint- 
td with the corropondiiig appellations assigned to 
the difierent bodies of letter by foreign Printers. 
Thus the form enlhd piat by English Printers, is 
called Cicero by those of JVance .ind Germany, be¬ 
cause Uieero’s were printed in that type. 

I'ht* form called puragmi, is the only one which re¬ 
tains the same name among the Printers of all eouu- 
frje,s. Uixm all tliese points, Stower's Printer's 
(hin.)niar, and Fournier's Manuel Ti/jmgraphii/ne, 
inaj' be consulted with advantage. The latter is 
ricJi in sjieclmens very imutly executed. It consists 
of two octavo volumes published in 17f>4) which 
the author, who was a Parisian Letter-founder, and 


Engraver of great ingenuity an4 fa-slc, intended to BiWiogra- 
hove added two more, but wM prevented by hfs f*'*?' . 
dtatl), which happened in 1768’. 

'J'he Books of the Ancients were generally in the 
form of cylitulers, made by rolling the joined sheet? 
upon a stick, to the ends of whicii, no!),; or Uail.s . , 

were allixed, ofl<;n richly ornauu'iilcd ; there being 
just as much foppery imiong the Collectors of an¬ 
cient times, as to the matter ol orniiimmting their 
Books, as among the liiblionmniacs of the present 
day. In the iiifiiney of Printing, the were ge¬ 
nerally folio and (juarto; and some iiave supposed 
th.at no Books wen-jiriiited in Ihe siiiailer foriHS lill 
nfici l-tSO; but M. Peignot instanecs many editions 
ill the smallest forms, of nii earlier date ; a.s may 
be .seen in the article Porniat of the Supplement to 
Ids DktUnntain: dr liihtwlogie,. An aecur.ite know¬ 
ledge of the different forms of Books is necessaiy to 
the Bibliographer, as, without this, no Book can be 
correctly'tleseribed; and Jiowi-vcr ea.sy of acquisi¬ 
tion this knowledge may iqipear, it is yet certain, 
that errors in this res|)ect are sometimes commitied 
even by experienced Bihliograplicrs; and that doubts 
have been entertained as to the existence of edi- 
tiousf owing to their forms having been inaccurately' 
described. • These mistakes generally proceed 
from this, that there arc dilferent sizes of p.nper 
coniprehi.ndcd under the same name. But the w ater 
lines in fhe shect.s afford a te.si; as they are uniformly 
]>erpendicular in all folio and octavo .sizes, and liori- 
/■oiiial in all quarto and duodecimo size.s. 

VVlieu Books have gone through more than one 
edition, vatious minute inquiries must often be 
made, in ni'der to determine the respective merits of 
those editions. It is a principal object of the Biblio- 
grajiliical Dictioiuiries, to be afterwards mentioned, 
to point out tlic editions of importont works, which 
such inquiries have ascertained to be tlic best. 'J'here' 
arc many particulars in which one edition nmy differ 
from, or excel another, 'riiere tnay be ditferenees 
and grounds of prel'erence in Size, in Paper, and in 
Printing, 'fhe 'I'ext of <ine edition may be niorc 
correct tlian that, either of a preceding, or a subse¬ 
quent one. An author sometimes corrects errors, 
makes alterations, or introduces new matter whou 
his work comes to be reprinted, thereby giving the 
edition so altered a decided superiority over its 
predecessor. One edition may ditlei' liom imollier 
by having Notes, an Indi x, or Table of Uontents, 
which that ollurwant.s; or tJiese aeconipaniiiKnts 
may themselves fHrni.-.li grounds of preference In lin¬ 
ing su})cri(>r in their kind in particnhir editions. 

Plates make great differences in tlie value of edi¬ 
tions, and even in tlie value of Co]ne.s of the .same 
edilinn. In the beautiful engraved editiuu of Ho¬ 
race by Pine, there is, iu the copies first thrown off. 
a small error, which serves a.s a test by wliich Biblio¬ 
graphers immediately judge whether any copy li.as 
the best impressions of those elegant vigm'tte.<. wliich 
illustrate that edition. The medal of .\ugii.sius in 
page 108 of the .second volume, leys, in the eopies- 


* See Boulard, I’raiU’ Eletnentaire ife BMiographie, p. 38, CQ. 
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BiMiogia- iii-.st ilirown off, the iiicorn'Ct reatliiiff Foa/ Kst for 
jrfiy. ^ Pdii’ft; this was rcctifieil in the after impressions ; 
hilt as the I’liites liail (in-vioiisly sustained soine in¬ 
jury, the eopies wiiiclt show the ineorreet reading 
are, of course, esiei tiled the best. .^Ir Dibtiin, in 
his Hook eiilliil V'/'i- liitHnniaiiin. very absurdly 
points out this as an iiist-'mee oi' |>relereii(;e founded 
on iidtji'il : wliereaS tlie ground of preicrenee is 
the superiority ol the iinpn ssioiis, usceitiiined, with¬ 
out till- nee(''.Miy of juiy eonip.ii'isoii, by the pre- 
-.enee of this irilliiig defect, 'lln-ie are, .soinctiuies, 
owiiij’ to paitieuliir eircuiustaiii’es, difleretiees bc- 
liveeii Copii's of the .same edition of u work; and 
wiiitli, then loro, stand to each other in the .same 
ri'I.ilion. as if tliere Iiad been another edition with 
soon variuimiis. Walton’s Pol_t/i</'ill Hifilc is a ce- 
leli ntnl instance. Tltc printing of that great work, 
i(>r whie/i t’roiiHvol) liberally ailoned paper to bo 
inipo."tcd free of duty, was begun in l6o3, and 
1 ornpleted ill 1().57 i tu'cl the preface to it, in sotno 
copies, contains a res])eel.liti aeknowlcdgnient of 
this piece ol‘patroiiagt* on I'le part of the Ihotector ; 
but ill other eopies, this eoiiiiiliinent is expunged, 
and repiaeed by sonic invectives against the llejnibli- 
cans, Dr Walton having, at the Restoration, {^iuted 
.‘inotliev preface to the copies which were undisposed 
of at that event, *■ 'flio copies, with the original 
jirefaee, are niueh rarer, and of course more prized, 
than those with the loyal one, which latK;r sieins 
to tune helped t!ie author to the llishopric he after¬ 
wards ohi allied. 

11 . O/' Ku)!^ Printed Books. 

'I'he priKluctions of the Press, in the different 
l•ountl•ies of Ivurope, during the century iti which 
J’rinting was invented, have engaged much of the at- 
tuiitioii of Ribliographers. and have been described in 
various viorks, eotnpiled for tliat purpose. I'lie first 
of lliose protiuelioiis towlncli the name of y?Oois lia.s 
hei II .ipplied, were prinied, not with niovt ublo typos, 
but witli solid Wooden blocks; and consisted of a 
few l.-ave-s only, on wliieti were impressed images of 
haiiii*, and other historie.il |)ietures, w itii appropriate 
t.c-vt.s nr desfiipiinns. These leaves wore printed only 
on one .side, ui'd the l)lank sides were genernlly, 
though lint ,dw(iys, pasted togi'ther, so as to look 
Jiki single haves. The ink used was of a hrowiiish 
hue, and gliitinims ijualily, to prevent it from spread¬ 
ing. Thc'i’ curious .spcciinen.s of the infant art are 
called iiiniof Bniik\ oi li/oi'/t BouLt. 'J'hev have, 
olton been larg< ly desei ibed, every particular con- 
ceniiiig them lieiiig fondly cheri.shed by llihtiogfa- 
plier.s. Their number is (i.\ed by some at seven, 
and by otlicr.- curried to ten; but lliere have 
heeiJ mmii roii.s editions of most of them ; for they 
niuintained their popularity long after the inviii- 
tion of the art of Printing, proper!' so called. 
One of llie most eelehrated is the Bihl-it Paupenun, 
consisting of forty leaves, printed on one side, so as 
to make tw'enty when pasted together; upon which, 
'•ertain historical piiss.ages of the Old and New I'es- 
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taineiit arorcpre'sentgil by nieaailim’Si'ure^, with tela- Bibliogw- 
tive in.scriptioha. ■, It was origihtSly’utlep^ed, as it<t P‘*y' 
name imports, lor the. use of thtwe fjbor'persons who 
could not afford to purchase cotupliflo e,opic.s of the 
Pibli. There is fi copious ;iccount of all the Block 
Bonis, in liargn Ileineeken's learned work, Jdei^ge- 
nriii/i’ (i'ti/te VoUeciion coiiiplclle d'J'hhtmpes. publish¬ 
ed in 1771 »in one volume octavo, ]\Ir Dibdin's Bihii- 
othrea SjKiiCfi iaiia contains fac-siiuiles of the figures 
in several of them, as docs also Jlr Otlley’s 
of' t‘,ngrfn'i>i}i . 

The first Book of any coi.siderabic magnitude 
printed with moveable metulhc type*, w<l-. the cele¬ 
brated erfr'f/o prt'rtiv’yM'of the Bible, printed at Menlz, 
between tlie j'ears ] 1.^0suid 1It is printed in 
large, but handsome, (lutliic characters, to resemble 
mainiscript, having two coiiuuns in the page, and 
consisting in whole of CKi^ leave*, divided into two, 
three, or lour volumes, ace.ordiug to the taste of the 
binder. (Santyuder, D/V/ion. ItilHog. 'foni.lL) The 
advanct' from ihe rude i)l’n k Bunks, of a few ie.ives, 
to this noble unmumcnl. ol early Typogr.-jdiy, i.-* great 
indeed ; and it is ioipoSsi^tt ^'it to regret, iliul there 
should be still so mucli uiici’rlainty tis to per.'im 
whose iiiger.uity furnis -d th meui .'1 at ome 
rai.sing, almo.st to per'i ii, an art thstincii evi r 
after (O I'xereise so vail 'd • ibenetiei' -leiu 

on the iilV.iivs ot rile PoiA j '< d . 

IN'Iey.t/. 1)\ laiust ',nd ihc tirst 

Book wiiieli beii 1 ersiiaii ic date, 

and place •>'prini.ng. 

In gei.cial, ui liic very early printed Books, tlie 
name of th;.- Printer, the date, and the pl.-ice of 
jirintiog, are eifhet wholly omitted, or jihiecd at the 
cud of llio Book, with nmu iju.-tint ejacukition or 
doxology. The pages iinve no nmniiig title, • r mun- 
ber, or catch*word, or signature-letters, to iiiaik tlie 
order of the sheets. 'Jlie character is uniformly 
Gothic, till 14(57, when the Ronmn type was first ia- 
.troduced. There w-ere no ciipitals to begin senten¬ 
ces ; the only jmints used were the colon and full 
stop ; and in almoi-t every sentence there were ab- 
breviutious or contractions. In regard to these and 
other jicciiliarities of early printetl Bwks, the reader 
may consult the following works; Tfic General His- 
torjf of Pri/iliin;. by Palmer (supposed, however, to 
have been chiefly written by the e* lebruled George 
Psahnanazer); Jungendres, J)e iiotis ckmartcrhtick 
lihroruni a Ti/ponruphur ii'i-inKthihs ad an. l.'iDO 
iwprrssaniiii; and J<i\ hirchef mr I'originr dcs 
nalnres, rt 'S.. ('hijfies de page, pur Jlarolleg, 

!\lany o* tin i.-arly IVinteis bad pi-euliar marks or 
vignellei, v. hiili they soirelniu-s plated en tin' title- 
page, and .soiretimes at the end of the Books printed 
iiy them; tmd mo.-t of them, also, made u.se of mo¬ 
nograms or cyjiheis, compounded of the initial or 
other Ictteis of tlielc names. These furnish u clue 
ty the dl.scovery of the Printer, where they oc¬ 
cur on books withour any Printer’s name. An no 
(juaintahee with them, thea-fore, is necessary to the 
Bibliographer, because (questions occur as to early 


* Sec Vol. I. of Dr Clarke 1 liikliographicai Dictionary, for some curious details or Utis point. 
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UiMiogra. edUioDg which h6 decided by ascertaining 

P**>^ the Printer^* name.. explajiations oi’ these marks, 
the following W^s may be consnUe ’ •.—()rlan(li’s 
Origins e progressi dcUa Slampa, published at IJo- 
Jogna in one volume ito, in 172‘2 ; and Schollzinna 
Thrsaurus Si/mMormn ac hmhlenmtiim, in one vo¬ 
lume folio, published at Nuremlwrg, in 17:H>. The 
itionogranis of the early V'nglish pi it'tcrs arc explain¬ 
ed in Ames’s Typographicnl Anliffiiiiirs. 

The following works are appropriated to the de¬ 
scription of early printctl Hooks : I, Ituku- Libronm 
vh inventn Tt/;ngraphiu ad annum ] AOO, cum iiulis ; 
2 vols. 8vo, 17})J. This work, by I.nirt*, is oiieoftlm 
best of its kind. The df.<eriptioiis are dear, the 
notes brief and instructive; and there are four in¬ 
dexes, whidi fmnish the means of ready reference 
to all the names, tifle.s, pl,)ee.<, and llibliographical 
notices eont.ained in the work ; ‘2. Oictiounaire Di- 
bliogrnphkpui cfioiu du quinzienH' xiicle. Par Serna 
Santander, 3 vols. 8vo, 1 SO.'?. I'his is a very learned 
and exact work ; attd, like the preceding, einhrnces 
only the rarest and most interesting publications of 
the fifteenth century. 3. Bibliotheca Spenariana, 
or a descriptive Catalogue of the books published in 
the fifteenth century, in the Library of Earl Spencer ; 
by the ftnv. T. F. Dibdin ; 4 vols. 8vo, 1814. The 
abundance and beauty of the fae-siinih*s and other 
embellishments, as well as the fiiienc.ss of the paper 
and printing, render this by much the most splendid 
Itibliographical work ever publisliod in any country. 
It contains some curious infunn.'ition, envolopt'd, 
however, in a much greater proportion of tasteless 
and irrelevant matter. • 4. Annalcs Tppogrnphici nb 
Arii.s inv('iit<r origine,by MichaclMailtaire, piibli.shed 
in -ko, as follows; In 171,9, volume first, whicli em¬ 
braces tile period from the origin of printing to 1500 : 
volume second, published in 17122, extends the annaks 
to 1536; and volume third, published in 1726, brings 
them down, according to the title-page, to 15.57; but 
there is an Appendix, which all'ords a partial continua¬ 
tion to 1664, In 17;i,'>, the first volume was republished, 
w ith corrections and large additions, and is commonly 
c.allcd the fourth volume. The fifth and last volume, 
containing Indexes, was published in 174I. As four 
- of the volumes consist each of two parts, the work is 
.sometimes bound in five, sometimes in nine voiume.s. 
Several .Supplements have been pubiislicd to this 
elaborate work; the most valuable of them, that by 
Denis, in two volumes 4to, was pidjlis-lied at Vienna 
in 17Sf); and contains 6.511 articles omitted by 
Maittiiire. The latter has enriched his Annuls with 
many learned Dis.sert;itions ; and the work is allowed 
to be the most important that Ims yet been com¬ 
piled in England, in any department of Bibliographi. 
But though written in this country, the last was the 
only \ ulumc published in it, tiie others having been 
publi.shed in Ilollaiul. 5, Annales I'pjtographici ab 
artis invvntts origiuc. ad anilum t b00,poi,t Aj.urrjjni:, 
J)KS/sn, aliormuqtir. nncidati el Audi ; opera S. IF. 
PivzKjt; U volumes llo, published at Nuremberg, 
the first in J79;i, the last in 180.3. This work la¬ 
bours under great defects, in point of arrangement; 
but it is un(iue.stionabIy the most complete of its 
kind that Jms yet appeared. It conies down to the 
)rcar 15.86, though the title-page of tlie fixst volume 
limits it to the fifteenth century. 
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The wolrks we have just ^i^ibed may fairljr be BiWio«ra. 
set down as indispensable to every Bibliographical ^ , 

Collection. But they have a value, wc think, inde¬ 
pendent of the as.sistunce which they uiibrd Uic Bi¬ 
bliographer, in his examination of the early pro¬ 
ductions of the Press; they arc aKo calculated to 
interest the Philosopher as curious registers of the 
extent and objects of intellectual industry, during a 
cririd when the human mind began to be acted upon 
y new impulsc-s, ami to receive the seeds of re¬ 
volutions destined to change the whqlc aspect of the 
intellectual world. 

III. 0/ Rare Booh. 

Itarcncss is a circum-stance which mu.st, generally 
speaking, confersome degree of value upon Books; and 
it i.s, therefore, one of tlie objects of Bibliography to 
indicate those Books which, in a greater or less de¬ 
gree, come under thi.« category. A pus.sion for col¬ 
lecting Books, merely because they are rare, without 
iiuniiry as to any literary purpose they may be cal¬ 
culated to serve, is, no doubt, a very foolisli habitude ; 
but it is just as foolish, on the other hand, to ridicule 
all solicitude about Books of this description ; for this 
implies that every valuable Book is common; a no¬ 
tion which no one can entertain who has ever bad 
occasion to follow out .my particular line of literary 
research, to decide upon any fact involved in doubt 
or in controversy, or to speculate upon the pro¬ 
gress of knowicilge either in the Sciences or the 
Arts. With regard to the Bibliographical compi- 
]ation.s ajipropriated to the dc.scriptioii of Books of 
tills cla.ss, it may be observed of most, if not ail of 
tlieni; that they have applied the epithet rare mutdi 
too vaguely and lavishly. It must, indeed, in a mul¬ 
titude of cases, be exceedingly difficult to speak 
witii precision on this point; so difficult as to ren¬ 
der it Impossible, we apprehend, to compile a work 
of this kind, which shall not frequently mislead those 
who consult it. 

David ('lemeiit, the author of a very learned work 
of thi.s ckas-s, which we shall immediately notice, as¬ 
signs the i’olluwing, as the different degrees in which 
Books may be .said to be rare. A Book, which it is 
difficult to find in the country where it is sought, 
uuglit to be called, siniplv, rare. A Book, which it i.s 
difficult to find in any country, may be enllcd verp 
rare. A Book, of which there arc only fifty or sixty 
copies existing, or wliieli appears as sehioin as if 
there never had been more at any tiini: than (hat 
niunhcr of cojiies, ranks jis e.rheim/i/ tare; .md 
when the whole number of copies (tot s not i ;cceil 
ten, this constitutes excessive rarity, or rarity in the 
bigiiost degree. This cla.ssitieal ion of the degrees of 
rareness i.s copied from^Clemcnt, by all sni).se(pieiit 
Bibliographical writers in this dep.irtment. It is 
abimdiintly obviou.-*, that the justness tif the ;iji)i!j- 
cation of these classifications to particular Books, 
must cntiixh dopeml on the extciit and plvei.^iou of 
the knowledge with nhich tiny are used. 

We I’aunof in this dopartment, any more tlnia in 
the others embrue«il in tIiLs aiii<lc, indic:ite any 
but the nio.st prominent and uscf'id Books belong¬ 
ing to it. Tlie following, in this view, are par¬ 
ticularly wortliy of attention; 1. Beycri, Memarice 
o o 
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iJlWiogia Uisforico-crilicre fjbrnrnm rariorum, i73t, Svo. 

Vogt, Ca/fl/ hhlorico-criticm J.iliro/iim ran- 
vram, 17:32, Svo. Tlic lost und hiiM i-dilioii was 
puljli.died ill In this work, tla-oj)itIict ran- is 

applied witli more judgment and know Icdgi’ tlian in 
luu'it otliers of’ the same class. .J. (leidcsii, I'lori- 
Ipgititii/ i'thincn-rrilicum J.i/iritnnn rarionini; first pub- 
lisheil ill 1710, and again in 1703, in Svo. It was 
parti) intended as a Kuppleinent to t?ic preceding 
work bv and, llitrofore, notices only those 

books wliieli are not included in hi.-. Catalogue. 4. 
Jiihhutlinjiir carii'iisi'tOa. ( 'iila/fiour tnisoiii/inft'it LixrfH 
/an\ ; par I). Cienient. J7.<ll-(i0. 'I'liis work, to 
wliieli we liave before alluded, is compiled upon a 
more exti iisivc plan tiian any of the prectdiiig; for, 
though consisting of nine volumes ({uarto, il comes 
down no farther than to the letter 11 in the alpliiihe- 
tieal arrangement of names; teitninating liere in 
consequence of llu* death of the Author. Clement 
is generally blamed, and with justice, for a very pro 
fuse and Inacenrale ap| ''eation of his own numencla. 
turc of rarity : his iiotei too, are cramii/t'd vrith cita¬ 
tions, and tediously minute; hut, ou the other hand, it 
must he iillowed, tliat tliey contam many eurious 
pieces of I.itcrary History ; and it has, upon the 
whole, been matter of regret to llibliograpbers, that 
the work, voluminous as it iiiusl have proved, was 
not eoinjdeted. ilib’iofhrrn l.ihrurum ruriorum 
uniccnahi. A net ore Jo. Jae, Bawer; 7 vols. 8vo, 
1770-<)J. This, we helieve, is the latest piibliea' 
tioii of its elas.s. ft contains only the titles of Hooks 
• without any further notices; and this being the 
case, it must be evident, that scm'ii volumes could 
scarcely be occupied with titles of Books justly 
called rare. 

iv. OJ'the Classics. 

It is remarked by Mr llosece, ‘‘ fliat the coinci¬ 
dence of the discovery of the art of Printing, with 
the spirit of the times in wbieli il had hirlh, was 
highly fortunate. Had it hi'en made known at a 
much eailier period, it would have been disregarded 
or forgotten, from the mere want of materials on 
which to exorcise it; and, had it been tbrtlier jwsf- 
•oned, it is probable, that many works would have 
)0cn totally lost, whieli arr- now justly regarded iw 
the noblest monuments of the luiniun intellect.'’ 
(Loretna i/i Media, chap, i.) The rapiddilfusion of 
the art, and the speedy appearanee of the Ciafsics in 
an ini])erislial)lc i'orm, alj'oid sullicient proola-of the 
bent of tlie age, and the ojiportuneness oJ' tliis great 
discovery, (.iahriol .Vaude observes, that almost all 
tlic good as well ns bad Books tlion in ilurope, had 
pgssed lliroiigh the Press before the year 1474** 
that is, wiiliin twenty years of the Oailiest date to 
which the use of moveable types can be carried. 
Wi’tbii) this period, editions had been printed of 
nearly all the Latin Classics. The whole H’oi ks of 
some of them, of Cicero, for cMunple, had nut yet 
apjjcored in one utiiform edition; but several of his 
treatises, tlic whole of Pliny the Elder, of Liw, Sal¬ 


lust, Ciesar, Tacito*, Snctoniusiyilstin, Luctun, Vir- «Bibliogra 
gil, and of Horace, hud been published before the 
end of 1470. Most of llicsc early editions of the 
Classics were published in Italy. England re¬ 
mained greatly behind her Continental neighbours 
in tile naturalization of these precious renuiiiis 
of ancient learning. Of all the Classics, only 
Terence, and Cicero’s 0//ires, hod, in 7340, been 
published in this country in their original tongue. 

Caxton and others made use only of I rench trans¬ 
lations in the early versions ami abridgments inih- 
lished ill England, (iawin Douglas, Bishop ofDuii- 
keld, so well known for his Scotti.-h poetical ver.-ion 
of Virgil, has, in his preface to that work, coiiune- 
inoratcd his indignation at the injustice doi to “ the 
divine Poet” by Caxton’s secood-buiid trai latioii, in 
the following curious and emphatic lines: 

Tlioch 'Wyllisinc Caxtoun liail no vunipaiiuiin 
or Virgin in tliat tmk lie preyt in |ii'ois, 

Olcpand il Viigill in Eneailos, 

Quliilk tliat li« say is of FtiiiNclu! he dsi luiuslait. 
it has imltiing lulu llierwitli. Cod n.itc. 

Nor tia mare like llran tho Oeuil ond sum-t Austin, 
llauc he im tliauk tliart’ort', hot leb las pyiic; 

3<> sclianiefutly llio slorie did pereei Ic, 

1 leid Ins nnrk tvitli hainics at luy licit, 

TliiU sic aiic hiik, hut ^elltl‘ncu or iiigyne, 

Siild lie iiilitidit eflii liw pocte diniiic. 

Jlis oiiiuti* eoldiii viisis mare itiaa ejll 
I spitiv fui dlnspilc to w Uiaiiie spyll 
' Well lie mie wirlit, (|iiliilk lietd) he inyiie f-ideiit 
Knew licvir Hue woidi- al all ijiihat Vii;ji!l meut. 

Almost all the Latin Classics had appeared in 
print, before the art w.as employed iij'ou any one 
Hreek author. But the desire to p().vsi’l.> piinlcd 
editions of the latter became general and urgent to¬ 
wards the end of the fifteenth century; and Aldus 
had the glory of miui.'.teriiig to that desire, by pub¬ 
lishing in rapid sueeession, and with singular beau¬ 
ty and correctness, almost all tlie principal authors 
in that tongue. Beginning iii l,^y4 with Musa?us’s 
Hero and Leaiidrr, he printed before 1313, the year 
of his death, iipwanls of sixty considerable works in 
Grecian literature, frequently joining the learning 
and the cares of the Editor to those of the Printer. 

“ Yet his glory,” to use the words of Mr Gibbon, 

“ must not U’lnpt us to <brget, tliat tlie tirst Greek 
Book, the Urummar of CmiStauline I.a.'-earis, was 
primed at Milan in 147(); and that the I'lorence 
IJomer of 14S8 di.^plays'a'' the luxury of tiie'l’ypo- 
graphicA* art.” { Hi.dory, Chap, tin'.) Besides these 
works, there liad luen puhlhhed hefoiL 14J)4, some 
(ireek Ps(dters, tin- JRalrtichoinijomurhia of Homer, 

.and the Orations of Isoerale.s ; during that year, 
the Anlholoj^ut Grrcra was published at I’torence; 
ami the works of Callimachus, of Apollonius Blio- 
dius, and oi' Lucian, were published at the same 
place within two years after the first es.>.ays of 
Aldus in Greek printing. Thus, though we have no 
sort' of wish to detract from the just liuno of this 
learned and bctnutiful Printer, wo cannot admit the 
propriety of those eulogies oi’ his late Biograplyir M, 
uenouard, in which he is represented as having given 


* Addition a CHistoirc do Louif XL Pat G. Naud^. 
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mbUoRra- an entirely new <Sreiction to the art of Printing;, 
P* ‘y- ami, indeed, to this litoroiy taste ol’ liurotie. • It 
is . as incorrect in point oi fact, n- it is iinphilo- 
sopliical, to ascrilie to Aldus the production of 
thait taste for Grecian Jitcratore \»hich lie liiiiiscif 
imbibed from the spirit of his ago'. Ho saw that 
there was a great and growing want of Greek 
Hooks ; and his peculiar praise lies in this, that ho 
applied himself to supply this want, witJi muck 
inoro' constancy and skill, and with raueli more 
jearning,. tlian any other Printer of that period. 
All tliat wc have said on this point, is fully eornt- 
liornreil by the accoimt which he liimsc-lf has 
gium, in bis Preface to Aristotle’s Organon, pub¬ 
lished in l-Hkn nf tlie circumstances which induced 
him to uiiderlake the publication of the Greek 
Classics. 'J’he passage is translated by Mr Roscoo 
in his l.i/i' qj' Leo //«; Tenth (V’oi. I. p. 110), .nwl is 
as follows:—“ The mcessify of Greek literature is 
now universiilly aeknowiedged; insomuch, that not 
only our youth endeavour to, acquire it, but it is 
studied even by those advanced in years. Wc reatl 
but of one (into among tlie Romans who studied 
Greek iii his old age, but in our times we hare 
many Catos j and the nninber of our youth, who ap- 
jily themselves to the study of Greek, is almost as 
gn at as of those who study the Latin tongue; so 
that Greek Hooks, of which tliere are but few in ex¬ 
istence, m e now I'agerly souulit after. 15ut by U>o 
iissistum c «>f .Jesus Christ, 1 hope ere long to sup¬ 
ply this th'licieiK'y altliougli it can only be accom¬ 
plished by great lalxiur mconvt'i'ienee, and loss of 
time. Those who cultivate letters- must be supplied 
witli Hooks necessury tor ih.'ir purpose, and till this 
.•.iipply be oittained, I sball not be at rest.” 

The Hiiitionrit l‘>iiieiji.'s of the Classics have* al¬ 
ways formed capital o.'ijects in liibliograpliy, and are 
sometimes .spoken of witli a degree of rapture in 
Bibluigrapliiral works, which is apt to appear inap¬ 
propriate and iinreasoiialile to those who covet books 
solely as they are calculated to nflbrd delight or in¬ 
formation. Tlie lover of lirst editions lias, however, 
some plausible reasons to assign in justification of 
this expensive, and, as some think, factitious passion, 
'riiese editions, it is said, are valuable, in the fiist 
place, as curious monuments ol' early Typography, 
and, in the next place, as being more faithful re¬ 
presentatives of the best ancient Manuscripts, 
flum any other editions. Enrum a/ilioiium aut^o- 
riiolem, says Muittaire, ahi.s o’lini/ius e-ise •prej'c- 
remluw, quippe qmr sola l\ISS. Juki nilalar. This 
ground of preference, however, has some learn- 
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cd oppugners. Schclhorn, ut his Amecnitnles Lite- I'litltos's. 
mriu, speaks of those to whom we are indebted for 
the first editions of the Classics, as, in general, very 
ignorant men; quite incapable to collate Manuscript# 
tlicinselvcs, and seldom taking assistance from those 
who were. TJie first Manuscript tlial could be pro¬ 
cured, it has- been said by others, and not that winch, 
after a careful collation, appeared entiileil to a )ire- 
ference, w-as hastily committed to the I'ress, in order 
to take advantage of the recent discovery. I'hus 
Gneviu-s, in the IVeface to his edition of Cicero De 
Offifiis, states, that the celebrated eiiillo I'li iceps of 
tliat work, by I'mist, was printed iiom a viry inac¬ 
curate lumuiseript. f On the other hand, tliere are 
many who view those editions in the same light nitli 
Maittaire. M. La Grange assures ns, in the IVeface 
to his i'rcnch translation of tirneca’s woiks, that hu 
never, in any ease ofditHculty, cun.sultod the afitio 
prtitLcps of 147.'J, without finding there a '•elution of 
his doubt#; adding generally, e/iic iru.t qui stndieni 
/('.« auteurs anciens, soil pour eii douner des E.dilions 
corredrs, soil pour les Iniduhe dans une autre lunpHe, 
doivent avoir saus cesse sous les peiix les premiers 
Editions de res auteurs. To the biinie purpose, >1. 

Serna Santander observes, tliat the Editro Priuerps 
of Pliny the Rider, printed at Venice by Spira in 
I4(),q, is in many places more at curate tlian the ce¬ 
lebrated edition of Paihi'r Ilardouin. The truth 
seems to be, that llnuigli many first (.ditions have .'i 
real literary value for sucli pnrpo.'c.s as are spceifietl hy 
M. La Grange, there ar<- otheis uhivh have no value 
save what their i xtreim* rareness gives them ;—that, 
therefore, they who scoiT at, and they who latid.in¬ 
discriminately tliese literary raritie-s are equally in the 
wrong;—in a word, tliat wc must apply a tUH'eront 
rule ofcstiniation to tlie first editions of such alVin- 
ter as Aldus, and those of Sweynlieim and Paniuii tz.l. 

The Classics have often been published in Sets 
more or less complete, and more or less estimable 
for beauty, correctness, connnentaiics, and so forth, 
lasts of all these sets, w ith remarks on their relative 
extent and merits, will be found in the Bibliographi¬ 
cal works to be immediately mentioned. As the 
origin of the Delpkin Collection forms an inleresting 
piece of l.itcrary Iliatory, it muy not he improper to 
notice it mure particularly. This celebrated body of 
Latin Classics w-as originally destined for the use of 
the Dauphin,son of lanii'. and was projected by 

his Governor the Duke of Montausier. This nobleman, 
wiio, though a Courtier and ISaldier, was both a Philo¬ 
sopher and a Scholar, hitdbecn in the habit of carry¬ 
ing somcof the Classics ahm;; with him in ail his cam- 


* Anuales de EFmprimerie des Alde, ou Histoire des trois Makuck, et de Icurs Editions. Par A. (L Ue- 
nouard. SJ tonics. Svo. Paris, 180.S. 

t See a curious ehepter on First Editions in Marchand’s Histoire de I'lniprimerie. He mentions, as a 
piece of extreme follv, that one hundred guineas hail been paid for a copy of the first edition of Hoccacio; 
but if that price deserved such a censure, what epithet shall we bestow on a late piirchase of a copy, for 
which L.2‘i6'0 was paid ? 

% When Mr Dibdiu tells us, Introduction to the Classics, v. Aucus Gellu's, “ that all the first editions 
printed by ISveyiiheim andPaimartz are considered as particularly valuable by the curious in Bibliography,” 
he should liavc iiddi-d, < hiifiy ou account of their being curiosities from their great rarity, and not «0 «e- 
count of their tiiiperior accuracy. 
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Riblioera- paigiis; and bad often experienced inipedimentH to 
> tbeir satisfactory perusal, from the recurrence of dif- 

ficulties and allusions, which could not be removed 
or explained, without Books of reference, too bulky 
• for transport on such occasions. It was in lluse 
circuinstanees tltat the iilea Hrst occurred to him of 
tlic frreaf utility of a uniform edition of the prin¬ 
cipal Classics, in wbicb the texr of each should 
be aecoiniinnied with explanatory notes and illus¬ 
trative coinnients; and when he hecaino (Jover- 
iKtr to the Dauphin, he thought that a fit oppor¬ 
tunity to set on foot an undertaking calculated to 
pri)ve so useful to the studies of tlie young rrince. 
Iluet, IJisliop of Avranclus, then one of tlie l)an- 
pliin's I’reeeptors, was accordingly connni.->>ioned to 
eni[>ioy a sufficient niinihor of learned incn for this 
piii'posc, and to direct and animate the whole under¬ 
taking. Oitce every fortnight they came to him on a 
stated day, each with the portion of his w'ork which 
lie liad finislied in tlie interval, to undergo his inspec¬ 
tion and judgment. Tliceopions verbal indexes, which 
constitute so valuable a portion of these editions, 
were added at his suggestion : hut nut without cun.si- 
deruble opposition on the part of his assistants, wito 
were appalled by the prospect of so much irksome 
labour as would he necessary to do justice to tliis 
part of the plan. (Mvmoirs of Iluet’.s Life, Book .5.) 
The collection, including Danct’s Didionar;^ of An- 
tiqiiilies, extends to sixty-four volumes quarto. “ It 
Is reniarkahle,” says Ur Aikin, in one of the notes 
to his excellent translation of Iluet's Memoirs, 

that Lucan is not among the number. He 
was too much the Poet of liberty to suit the age of 
Louis XIV.” 

The following are the most useful Bibliographical 
accounts of the Classics: 1. A View of the Various 
. l',ditions of the Greek and Roman Classics, with Re¬ 
marks, by Dr Harw'ood. This work, first published 
in 177''>i has gone through several editions; the 
larger works of the same kind, to which it gave rise, 
not having superseded it as a eonveniinl manual in 
this depurlment of Bibliography. Ur-g/; Antori 
Classici sacri piofaiii, Orwet e Lalini, bibliotheca 
imrtatile ; ‘J vols, J'^nio, Venice, ITfiJ. 'I'liis work 
was compiled by the Abhe Honi, and Baitholoniew 
Gamba ; and euntains a translation of the preceding, 
with eorreetioiis and largi* additions, besides criti¬ 
cisms on the works of Ihhliugrajihers, and a view of 
the origin and history of Prinling. :i. An Introduc¬ 
tion to the Kiionledpe n/’ Rare and Valuable Kditions 
of the Cdasdcs, by T. !•'. Dihdin. The first edition 
was published in |-,*ino, in 180.'<; hut it has since 
been greatly enlarged in two octavo editions, the 
last of which iippeartd in ]t)08. 'I'hc utility of this 
work is considcralily enhanced by the full account 
which it contains of I’olyglott Bibles, of the Greek 
and Latin editions of the Septnugint and New Testa¬ 
ment, and of LexieoiiH and (irainiiinrs. 

The improved editions, by HarJes and Brncsii, of 
the liibliothccu Gr/rra and bibliotheca Latina, of 
Fahricius, are well known to the learned, as imineiise 
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magazines of information in regard to the Classics Bibfiogra- 
and classical literature; hut as the^ extend over a ' P'’?’ 
much wider field of inquiry than is embraced by 
Bibliography, it does not belong to our present 
subject to give u more purliculHr account of them. 

V. Anonymous and Pseudonymons Book':. 

Tlic great number of Books published anonymou.s- 
ly, as well ns under false or feigned names, early di¬ 
rected the attention of the learned to this branch of 
Bibliographical iii<|iiiry. In l(i(i‘l. Frederic Geisler, 
a Professor of Public Law at I.eipsie, publisheil a 
Dissertation De Nominum Mulationr, wliieli lie re¬ 
printed in 1671, with a short catalogue oi‘ anony¬ 
mous and pseudonymous authors. About the same 
period, a similar but more extensive w ork had been 
undertaken by Vincent Placcius, Professor of Morals 
and Eloquence at Hamburg, and which was pub¬ 
lished ill 4to in l67‘k, with this title: De Scriptis et 
Scriptoribus, anonymis atque pseudonymh. Syntagma. 

Four years thereafter, John Decker, u learned 
German Lawyer, published Conjccturcc de scriptis 
adespotis, pseudejdgraphis, et suppos 'ditih ; which was 
reptthiishud ill uisfi, with the addition of two Letters 
upon the same subjects ; one by Paul Vindlingius, 
a Professor at Copenlmgcn, and the other by the 
celebrated Peter liable. In l68{), John Mayer, a 
(ilergymaii of Hamburg, published a letter to Plac¬ 
cius, under this title : Dissertatio epistolica ad Piae- 
cium, qua anonymorum el pseudonymorum f arrago 
cjchibitur. Placcius, meanwhile, bad continued his 
inquiries; and after his death, the fruits both of bis 
first researches and additional discoveries were em¬ 
bodied ill one work, and puhlislied in a folio volume, 
at Hamburg, in 1708, by Mathew Dreyer, a Lsnv- 
yer of that city. The work was now entitled, 'J lira- 
trum Anonymorim et Pseudonymonm ; and, besides 
an Introduction by Dreyer, and a Life of Placcius, 
by John .Vlbcrt Fahricius, it contains, in an ajipen- 
dix, the before-noticed treatiRe.s ol’ Geisler and 
Docker, with tlic relative Letters of Vindiiilingiiw 
and Bayle, as well as Mayer's Disscitalio Ppistolica, 
addres.sfd to Placcius. Tliis very elaborate work 
contains notices of six tl.ousand books or autliurs; 
but it is ill arranged, often inaccurate, and three- 
fourtbs of it arc made up of citations and extracts, 
equally useless and fatiguing. • 

A part <>f this subject, tlmt reiatiiig to Books pub¬ 
lished under false or ihnciful names, Imd been under¬ 
taken in rraiu'o by Adrian Baillct. nearly about the 
same period that Placcius comiiienced his inquiricji. 

Ill IfijK', this author publislu d his Auteurs Deguises ; 
but this E little more than the Introductien to an 
intended Catalogue of such authors, which Buillet 
never completed; being deterred, as Nicerori says, 
by the apprehension, that the exposing of euneealed 
autliors miglit some way or other invoJse him in 
trouble. In this piece, wliicii was reprinted in the 
sixth volume of De la Moiinoyc’s edition of Bail- 
let’s JugCMcns des Savans, there are some curious 


* Sec tfie copious article on Placcius, in Chaufpi6’B. Nouveau Dktiomaire Jlistorique el Critique. 
Toni. ill. 
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Uibliosni- literary anecdotes; particularly those illustrative of 
P**y* . the rage which obtained after the revival of letters, 
for the assumption of classical uuines. In Italy, 
these names were so generally iriirixUiccd into fami¬ 
lies, that the names of the Saints, liiilicrto the com- 
inon appollativeSj almost disaiipcarcd from that conn- 
try. 

The taste for this species of research,. which the 
work of Placcius had dilfnscd in (iennany,'produced 
several Supplements to it in that country. In one 
jiublishcd at Jena, in 1711. tinder the name of (Jtrl- 
stopher Augustus Neuman, tliere is. besides the list 
of authors, a dissertation upon the ipiestion, Whether 
it Ls lawful for an aiiihor either to withhold or to 
disguise lus naiTu* ? vihieh <|UCStion he decides in the 
alKrnuitive. This work is eniilied, De hihris anoHijmis 
el pHiuioi'iimh-Hchcdiasntd, compkcleiin otuKrvatioHes 
frcncrti/fs, (d Spicilc^iinu ad Pi.Accit Tkeatrum. Hut 
the most considerable of these Supplements was 
that published by John Christopher Mylius, at Ham¬ 
burg, ill IT-IO. It contains a rojirint of the Schc- 
dtutiim of Neuman, with remarks ; and a list of three 
thousand two hundred authors, in addition to those 
noticed by Placcius. The notices of Mylius, how¬ 
ever, are limited to books in the Latin, German, and 
P’rench la.igHages. 

About tlie middle of last century, the Abb6 Bo- 
navdi, Lilnarian to the Sorboiutc, undertook a dic¬ 
tionary of anonymous and pseudonymous works, but 
he died without publishing it. The manuscript is 
said to have hecn carried to J-yoiis; and, it is sup- 
poMfl, was ileslroyed there, during the disorders 
th.ii followed the lievohiliori. In tlie third volume 
of Caillcau’s Dirlloiiiuiitr fS/M/ngi-aptii^ue, published 
ill 17 . 1 ) 0 , tlu-re is a separate alphabet tor anonynious 
Book.«, which occupies ahout half the volume. It 
embraces Hooks in all languages, but those only 
which the compiler tliouglit rare or curious. Tlie 
last, and by fur the best work in this department, is 
the f)ii liiiiDiaire das ouvrnf'cs Anonumes at Pscudo- 
nipnas, by M. Harbicr, I.ihriirian to the late Emperor 
of I'Vaiico. It cotisists of four voliiiues octavo; two 
of which were published in ISOG, and the remaining 
two ill 180!). It comprises above twelve thousand 
articles ; but the plan does not embrace any English, 
(icnnan, or Italian w’orks, but those which have been 
translated into the French language. Works of this 
< liiss are more particularly usi ful in regard to the 
literary productions of periods and countries which 
have been greatly restricted in tin' liberty of the Press. 
M, Harbicr states, that in every Library composed of 
useful Hooks, it will be found, that a third part 
have not the names of the authors, translators, or 
I'ditors; a proportion whieli, if true at all, can only 
hold true, wc think, of Coutiuental Libraries. 


VI. O/^ Condemned and Prohibited Books, 

Byoks supposed hurtful to the interests of govern* 
niciit, religion, or morality, have sometimes been 
condemned to the ilanies, sometimes censured by 
particular tiibunals, and sometimes suppressed. These 


measures have been followed by particular countries, Bibliomw 
both in respect to their own prMuctions and those of I’*'-'* 
their neigiibours. In some countries, lists of the Hooks 
lirohibited witliin them, have, fioin time to time, 
been published; and in these lists are often found the 
most highly prized productions of the Lileratorc of 
other nations. This constitutes, indeed, a melancholy 
portion of the history of Hooks ; for though the tacts 
which it collects sometimes amuse by tlu ir folly, they 
ortener excite indignation and pity at the oppres¬ 
sions of Power, and the sufferings of Learning. 

The practice of condemning obnoxious Hook'- to 
the fianics is of very aucient date. The works of 
Protagorus of Abdera, a disciple of Democritus, 
were prohibili'd at Athens, and all the copies that 
could be collected were ordered to he burnt by the 

S iblic crier. Livy mentions, that the writings of 
uina, which wire found in his grave, were con¬ 
demned to the names, as being contrary' to the reli¬ 
gion which he hud himself established. Augustus 
caiiseo two thoiusaiul Hooks, of an astrological cast, 
to be burnt at one time ; and lie subjected to the 
same doom, sHtoe satirical pieces of Labiemis. 

Tacitus menlions a work wliich the Senate, under 
Tiberius, coiideroncd to the lire fur having designated 
CiLssius as the last of the Romans.* This practice was 
early introduced in the Christian world. “ After the 
spreading of the Christian religion,” says Professor 
Heckmuim, “ tlie Clergy exercised against Books that 
were either unfavourable or ilisagrecable to tliciii, 
the same .'•everity which they had censured in the 
heathens, as foolish and prejudicial to their own 
cause. Thus were the writings of Arius condemned 
to the flumes at the Council of Nice; and Constan¬ 
tine threatened with the punishment of death those 
who should conceal them. The. Clergy assembled 
at the Council of Ephesus, requested Tlieodosius II. 
to ciinse the works of Nestorius to be burnt, and 
this desire was complied with. The writings of 
Eutyches shared the like fate at the Council of 
Chalcedon ; and it would not be difficult to collect 
examples of the same kind from each of the follow¬ 
ing centuries.” 

When the Popes caused the nations of Christen¬ 
dom to acknowledge their infallibility in ail matters 
ap(>ertaining to religion, they also took upon them¬ 
selves the cure and the rightof pointing out what Hooks 
should, or should not, be read; and hence originat- 
eil those famous Ejqmrpntory Indexes, which fur¬ 
nish such ample materials for the Hibliogrupliy of 
prohibited Hooks, 'fiiere is a copiuu.s list of these 
Indexes In the work of Pcignot, to be immediately 
noticed. The next step in the progress of usurpa¬ 
tion was the lieensing of Hooks. By the Council of 
Latcran, held at Kome in i Ji5, it was ordered, that 
in future all Books should, previous to publication, 
be submitted to the judgment of Clerical Censors. 

“ I'o fill up the niowure of encroachnicnl,” saj’S 
Milton, “ their last invention was to ordain, that no 
Book should be printed, as if Nl Peter liad bequeath¬ 
ed them the keys of the Press also, as well as of Pa» 
radise, unless it were approved and licensed Under 
the hands of two or three gluttonous Friars. Till 


Sec the chapter on Book Censors iu Professor Beckmann's History of Inventions 
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Backs were caor e.'- frt cly adoiitted into tlio 
r.urltl as iinj’ ntlur Iiiiili; tin* issue of tin; brain wi-. 
no more stilled iliaii the I'.iUe of tlie womb ; no en¬ 
vious Jniio 'Ml (■: (<!-.-k'u'fiod over the n.uivity of any 
man's intcjlleetu.d oit’prin.g,'’ nu thv l.ibcilif 

o/ It riHi'r /I ./ I’’:iilrt'^.) 

Tlie lollowmu \.orks eentain aeeoiints of ron- 
(leiniK <1 .'.nil |iroliiliite<l Hooks, and of the Ine/ices I'.j- 
nu) I. Di'itcilii'io hi'lo)icn-hlrniria dr /»- 

. in I he seventh loluni,' of Scheihoro’s 
//) iiih A' r(irii<‘. The ‘•ame siihject is resiiin- 
III iiinl iiiiilli volumes. fm/r.t 
■iir,< hiin ,n>' pifiliiliil‘'i mu n Pnufi/icis; in 
•1 ll’'iinlliri • [{t)f//i iiliiii' ; Ijy Tho. .James. 

\\ ( do 1)1 I knmv that iiny ot!i<-r work of Ihi-. I.iinl 
w.i' ever jnihli-hed in Knuland. h'liwees Jfr 
/•r, !<t.-l. inn Iiidirifjuit li'irornm pnhibitoruni, jnih- 
h-hid at Iiei]),'ie in Itjsi.. 4. Thrsninu^ Bildinrio- 
j liicns r.r Indiri/titu libnninii priiliiliiloritm rnn^^rslnii, 
jmhllshed at, Dresden in nittiniiiutiic 

i'rili>]!tr rl lii(ilii>iirajihli/iii’ i/n prliinjifiii r J.ivn'i 
('•nirliiiit ic.i nil /i'll, siippriiih'^ nil ri'itxiifi 'i, jiar (J. 
I’eignol, •! voK. Sw), Pans, IHt’ffii ’I'iiis Hook is 
annisinu, and uivt a >iiioii« list ol' hidiccn Kc- 
pnn iraliini. as well as ot'untliors who have tiviited 
of the snbjcei of cond'-nmed Hooks in f;i>neral: 
hut it cannot Ite allowed, tlmt it contains anuhinj; 
approaeliinjr to a eoninli te einnneration of the pnn- 
cipftl works wliich come under the scope of the title- 
patfe. 'J’here are vi'rv I’ew I'aiglish Hooks noticed, 
cither flioso condemned in this eonniiy, or tho.se 
prohibited in others; though in lJ)is lalier class, f/)e 
most valuidrle of onr i)ltilo.«opl)ieal and literary 
works would be found to bo named. Ont* of 
the most preposterous sentences of proliibilion, in- 
cnrreil by an Hiiglish author, is that mentioned in 
a k'tter Vrom Sir ,lohn .Maepherson, wliile in Spain, 
to Mr (>il)l)on, vi/.. that Smith's ff'i^.i/th of Nn/ioiix 
was prohibited llicrc “ on ace.oimt oftlte iownus-s of 
ii-> .style, and the looseni-.s oi' its morals.” ((lihbon's 
l^o.\l/iiimi)US fyor/ci, Vol. III.) 

We should like to see an aecurate acco)\nt of 
works which have been condemned to the flames, 
or suppressed, in Hritain. In former limes, vve 
should lind some as iibominahle instances of oppre.s- 
sion in thi.^ p irlieular, ns ever disgraced tlie wor.st 
govern.nents of (.'onlinenlal ICnrope. Tho proceed¬ 
ings against William Prvnne, on aeeount of iiis ///.»- 
triomaxUx. or i*lai/ci'x Sioitr<u‘, furnish a noted ex- 
.nnple. \V<' wi.'-h we could ;»<ld. that |lic>e proceed¬ 
ings have filwavs keen mentioned in our Histories, in 
the terms winch their '■iiigular alroeiU is ealeuhited 
to call forih from everj Iieart that lias one chord in 
unison with the rightiiaifhnnmnity. Pr^vnne. who was 
by profe.ssion a Lawyer, is charaeterized by Mr Hume 
as being “ a great liero among the Puritans.” He 
was in truth a wry f.nuitieal person ; hot lii.s learning 
was ixiimense, hii courage uneompKrahle, and his 
honesty ecrtainlj a> gre.it as lluit of aiiv ol' his op¬ 


ponents or oppressors. His ffulnomasih, a quar¬ 
to of upwards of a thoii.«iind closely printed pages, 
with all its margins studited with authorities, came 
out ill lii.'t.'j; ami was intended to decry all drama¬ 
tic amu'-eincnts, and all jovial reercatioii.s, and to 
censure the lax di.seipliiie, and tlie Popish ceremo¬ 
nies of Prelaej. In the .Vlpluibetieai Table at the 
end of the volume, there is a reference in these words, 
— IVnmrn itcior.s, notorion.. xdiorri; and iis the Qnc eo 
soinetinies acted* part in Dr.-onas phijed at Court, it 
waa represented tiiat Prvime pnmied at her Miijesty 
ill this referoiiee, iind that iho Hook wa.s in liiet in¬ 
tended as a satire upon the (.lovernment. He w .is ac¬ 
cordingly prosecuted in the Sfiir-Chamher for a libel. 
'I'lie Hook, which tlie Judges dcscrihed as a huge niis- 
'liapesi iiioiihtcr, in tho liegetiing of which the Devil 
mus t h.'ive assisted, was eoiidenined to he hurned; 
and alliT the example of foreign countries, this was 
oideretl to he tioiie, for (he first time in Jvngland, by 
the hands of the hangman. It wa.s ordered, that 
iMr Prynne should bo oxpelkd from Oxford, he be¬ 
ing :i gr.nliialo in that Ihiiversil) ; and al.so fn>ni the 
H.ir. Ho w,is farther sentenced to pay a line of live 
thon.sand pounds, and to endure peqntnal iniprisoii- 
iiient, hnl tliis was not yet all; he was condemned to 
■itand in the. Pillory on two successive vhiv.s. in 'West¬ 
minster and C'lieapside, there, on e.ieh dov. to liavi* 
a.) ear cut oif. Oiic of the Jmlge.s, who reprc.sented 
tfie Omen's virlnes as sueli that mitlur oi.ilorj' nor 
|)oetiT eoiild do any thing like justice to them, was for 
makii.g the line ten thousand puiimis; stal ing, that he 
knew it wiw mueh more tlui.i Mr I’ryime was worth, 
yet far less thiin he deserved to pay; and he wished 
fiilher, ih.it his iio.sl should he slit ami liis foi'(‘. 
head burned in addition to the loss of liis cans, he- 
eauso he might hay hiiiisolf a perriwig, and so hide 
that loss. * Tin- Hmik, which involved its author in 
such niiprceedented ealaiiiitii s, had actually been li¬ 
censed, according to llie regulations which then oh- 
taincvl for tlie licensing of Hooks for pnhlieution ; hut 
it was .stated, that the Licenser liad not read the wliole 
of it. Well might Sir Snminds DM ivves speak of this 
as a terrifying trial. “ Most men,” says lie, “ were 
aifiighied to see, that neither Mr Pryniie’s Aca- 
deiiiieal nor Huvri-ter's tiiwn could free him from 
the iiilatnoiis loss of his Ivars; ami ail good men 
conceived this would h.ive been remitted ; many 
asserted it was, til! the .sad execution of it. I 
went to “ce him a while tiller," cuntmms Sir 
bimoiids, ‘ in the Fleet, to comfort him; and 
fonod ill him the rare elfects of an upright 
heart, by his si renity of spit it and eheaifid pa¬ 
tience.'' |- 'fill' aeeoniu which Mr Hume give.s 
of this nefarious trial and sentence—dwelling 
chiefly on tin* tuTinioiiioms and ridiculous parts of 
the Puritan Prymie’s <haract<’r ami Hook—whol¬ 
ly pjssii.g over the mi.screaiit .“yepphaucy of his 
Judges, ami hm gently eciisuring their appalling 
and rutliless ermlty—'s eliaracteiistic enough of 


* .See Prynne's '1‘rial in the Colk'cti.m o( Slii'r 'I naiis, Vol. HI. ol the 8vo Ldition. 

\- See l!)itracts from MU: Juurual of D'F.wos's Life, published in Nichols's BiMmlicra Tuimgraphica Bri- 
/niii:ic/i, iso. XV.—These Kxtr.ict.s eoninin some curious scraps of history ami aiicedute; but if is much to 
be regretted that the Editor had not the di.-erction to suppress the atrocious calumny upon Lord Hueoa. 
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BihUogta> hi* general principle* and manner ; and well calcu- 
pl'y* lated to allow, that, with ail his penetration, and phi* 
Jnsopiiic spirit, and charms of style, he was still 
deficient in some qualities of a ilin.orian, without 
which, History cannot be rendered pi olitablc eitlier 
to Princes or to People. 

VII. Of Bibihgraphicnl Dirtinriarirs and Cn/a- 

Tlie works which fall to be coiishieved imdi-r fliis 
lection, sometimes called Didionurie^, sonictirnes 
Cata/ngties, and somctiines lilhli'itlh-cfe, constitute 
the most gcncndly useful and interv-sting rlasb of 
Bibliographical jiuhiications. By showing wlinr 
has been written in all the various braiieiics of hu- 
man knowledge, in every age and eountry, they act 
as useful guides to the iiujuirics of every chass of tlie 
learned ; while, by- pointing out the differences of 
editions, they constitute nniiumls of ready iufonnation 
to the professed Bibliographer. 

Works of this eltisa are called Grueral or Partiru,- 
lar, according as their object is to indicate Books in 
all, or in one only, of the departments of Seience 
and l.itcraturc. The former only aspire to point out 
rare or remarkable Book-^: for no attcmjit has yet 
been made, or probably ever will be inude, to com¬ 
pile a unr.'rnaf BihliographieuI Itii-tionary. On the 
other fiand, it is the object of pio-.'/i-.v/nr Dictionaries 
to notice all, or the greatest paif, of those Bulks which 
have bet It published on Ih.e sulijeets wliiclf they em¬ 
brace ; and hence their superior utility to tbosi; who 
are engaged in the study of any partietilar sdeiiee or 
snhject. 

'file works of the former ela«s, wliicli chietly de¬ 
mand our notice, are tin; Ibliowing:—I. lii/dio^ra- 
■phir lust rue the, on Tifiilr dc la CoiiitoiMtnirc dt.': 
Livrc), rar(.^ d duoidlrri,, par (5. F. Do Bure; in 
st'ven volumes oet'ito, puhlisln.-d at Paris helween 
and 17b’8. The hooks described in this work 
are arrangt'd, in ajipropriate subdivisions, under the 
live grand classes of 'I'lieotoj^ij, Ju) hprudencf, Scicners 
and Artx, JJtHcx Ldlrcs, and Hidorp i and the elus- 
silicatiou whitdi it t'xemplifips is that generally fol¬ 
lowed by Ibreign Bibliographers, 'i’lie names of the 
autli(>r.s in all tin classes are arranged alpliaheti- 
eally in (he l.is( t.iluiiie; but it has no index (o ano¬ 
nymous oi'rks. ---1 w.i-il honevt-r, which was after¬ 
wards suj»|suil bt anollier liaiul, in a thin octavo vo¬ 
lume published in 17 t’s, I I'litled fiilllonritphie In- 
strt4dir<‘. diMcit'.-. This is called (lie tenth vo¬ 
lume, heeanse Dc I’ure had liimsdl’|Hihlished a Sup- 
jilement of two voiin-K-s in t7b’<). Its title is. Sup- 
p/t'nirni I't III Imh udrec, on Catalogue 

de-s Idvres de Lonix Jenu Cuigiiai. ])e. Bure was a 
Bookseller at Paris-, of great t.niincnce in his proies- 
sion, but still more distinguished for (‘xtonsive iii- 
forinution in idl niiiUi-i’s iip|icrtainiiig to Bibliography 
and Literary History; and, aeeordingly, his work 
is still the tlelight of ilihliographers, tliough it lias 
been followed by others which indicate a nnicb greater 
number of Books, and which also, in some particulars, 
excel it in accuracy, tj. Dictionnairc Tppographiquc, 
tlhtorique, et Ceituptc, des JJvres rares, esfimis ct 
recherchi-s cn tons genres, par J. B. L. Osrnont; 


Sf vols. 8 vo, Paris, 17 ( 18 . This work is more ample Bihtisj 
in notices , of Itaitan Books than Utat of De Bure, 

;b Diciionnnire liibliograpliique, 3 vols. Uvo. Paris, 

1790 . This work, generally known bnder.tlie natno 
of Cailleau’s Diiiionm//, was compiUd, according to 
M. Barbicr ami otlicrs, by the Ahh*r l)ii Clo-s. It 
was republished in 1800, with a Siijipli rnentary vo. 
luine, by M. Brunet. It Inis been uln'iidy meiitioii- 
cd, that the third volume has a separate alphabet lor 
anonymous Books, -t., Manuel du I.ihnure el de 
t’ 'tmale.ur de JLirres ; contetiant, li», Vn uouveau. 
Dietiommire Ihfd/ograplitque; Uo, Une 'Cable cn 
forme de Catulopue liaLunnc ; jnir .1. C. Brunet, 

'J'liis work was published in three volumes octavo 
in I Sit), and republished with large additions, mak¬ 
ing in all Ibur voluiues, in ISi-i. It contains a 
iniu’Ii greater jirnportion botli of English and of Ger¬ 
man Books, tli.in any of the preceding compilations; 
and its plan is such ns to ullord all the advantages 
both of a Dictionary and a Classed Catalogue; three 
of the volumes being employed to indicate Books 
under their names in alphabetical order'; and the 
fourth; to c]:i>s tliein, divested of all Bibliographi¬ 
cal details, according to the system geiu rally fol¬ 
lowed. 'I'lie prices of the rarer Books are given 
from the principal sales that have taken place of late 
years in Prance and other countries ; so that, upon 
the whole, tliis work, though it has less literary iiiU-- 
rest than that of De Bure, is probably the best Bi¬ 
bliographical Dictionary extant, for the purposes of 
the professed Bibliograplier. 

In the class of (ienertd Bibliographical Dictiona-* 
vies wc iiiu.-t also jilace tlio ibliowing work, tliough 
its limit.ition to Books in the learned and Eastern 
languages, renders it much less general in its plan 
than tiioso we have described. It is entitled, A 
Iiil///!ii>r<ipliktil Didionary, containing a Chrono- 
loejeal Account, aljiliabetically arranged, of the ntoxi 
< "rioHS and mfui Books in all departments of Learn¬ 
ing, published in Latin, Greek, IJcbmv, Arabic, 
and other Eastern langt'ages. It was publisliod in 
18u". in six volmues diiodtcimo, and the author, 
we believe, is Dr Adam I'larke. To the princi* 
pal works noticed in thi;^ Dictionary, there are 
added Biogrupliical Notices and Critieisins; but 
the author would have judged more wiselj, had he 
included Books in fJie modern languages, insteiid 
of deviating so largely, and with such small i>reU'ii- 
sions to novelty, into ll.e provinces of Biogr.ipliy and 
general C'liticism. TIu- Siuijiicnicnt, which he pub¬ 
lished in two dnodeeimo vuluims in IXOli, under 
llic title of 'I'lie BihUimi aphiee.l Mi'-ct/liiny, (ontains, 
among other iii.itters', an neeimm ot' Engii-'h trans- 
iutions of the Ckissics ami 'fheoiugie.il w-riters ; a 
list of the cities and towns where printing was 
estabUshed in the fiflociith century ; and a list ot 
authors on Literary History and Bibliography. 

Some writers have complained, partieuhiily ?>-L 
Caniiis, that these Bibliognudiic.a! l)ictioiiiiri< o have 
been too exclusively devoted to the iiidieulioii of rare 
and curious Books ; and th.it they notice hut few com¬ 
paratively, of those whose value consists only in their 
utility. “ Jo voudrois,” says he. “ iju'on sup^l^at ^ 
ce defaut; et quo, dans unc Bibliographid lojrm|e 
sur un non nouveau plan, on indiquat quels souL re- 
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ItiUiloKra- klivement a chaqiic pcnve dc eonnoissance, It’s livrcs 
Jes plus instruclifs ” * The Afflawt*/of M. Ikunut, 
WL- may observe, wliic’h was published subsequent to 
tlie period oF this roinurk, eoiiluins the titles of a miieh 
pn'ater nuiiiber of useful Hooks, than are to be lliiiinl 
noticed in anj of the other (Irtiera/ Hibliopraphieal 
Dictioiiaries: but it certain]}’ does not. and indeed 
■was not intended, to reabze the idea of such a Dic¬ 
tionary iw was wished lor by M. Camus. 

ft ha.s .sanietimc.s also been alleged, that these 
Dietionaries, Ity pointing out so niaiiy curious Books, 
and rare i'iditions, Iiave eontribiit<;d preatly to the <lif- 
fusioi! of tliat singular .species of dihcaf-e called the /h- 
bliimaina. We do not doubt that they nmy have btdp- 
ed to do .so; but the truth is, that this disetise h:es 
a much deeper root in the vanities of Ituinan nature, 
and is of much more ancient date, than soim- per¬ 
sons .seem to miagine. It gave great olfcncc to So- 
cratc'. and to Lucian ;f and its prctalcuce among his 
eountrymon bad called forth the auini.advcrsions of 
Bruyere, long before the popular work of Do Bure 
gave such an acknowledged zot and pungency to 
the tastt; lor amassing literary curiosilie.s. 

The number of Dictionaries, tlatalogue.s, and Bi- 
hliolhiric, applicable to pailictilar depHrtiiieril.s or 
]>rovinces of I,earning, is much too great to permit u.s 
to do anything more tli.an to point out a few of the 
most retnai'kahle and usefnl among them. Lipeniiis, 
a learned (lerinan Divine and Professor, horn in 1()30, 
and who died in l()<l'2, worn out, as Nieerou says, by 
labour and chagrin, cunq)iled a liibliotheca Throln- 
'yjea, a lliblioihct'rt Juriiticn, a liibliolhira Pbiloso- 
phira, and a Bihliotheca Mcdiat, tnaking in all .six 
volumes folio. The BibUolheen Jinidicn h.is been 
several times reprinted, and two Su[)plonicnts have 
been tidded to it, one by Schott, imbli.shod at Leipsic 
in 177.'», and the other by Senkenberg, also published 
lltere in 17 Sy, making in all four volimies folio. An 
immense number of Books arc indicated in each of 
these JUhliiAhcca; of Lipenius ; of all of which the 
plan is, to arrange the Book.s alphabetically accord¬ 
ing to their subjects, ouch BibliulJicca having also 
an alphabetical table of tiic names of the authors 
wliose works arc arranged under the alphabet of 
subjects. 'I'he Bibliotheca Juridica, owing to the 
corrections and additions which it lias received, forms 
by innch the most valuable part ol’ this series. lu 
regard to Jurisprudence, we may farther mention 
Bridgman’s /.ego/ Biblin'^rajihi/; and tlic valuable 
work of M. Camus, entitled, l.ittm xiir la pro/hsioii 
U'Avoail, it Bililiol/h'i/to' vhoi.J dcs l.ivrcs dc Droit. 
There arc .some truly exeellcii: Calal(>gue.s of Works 
in the .Scienci's, and iii N.iturul Jli.story. Such are 
Dr Y oimg's Calulviiuc of H'orUcn rrlatiii" to Nahirdl 
Philtmpliif and the Merhanical Aria, annexed to his 
Lecturex on Sulnrnl Philoxophy; fJie Jiitiiiolhci'a 
Malhewaticii of .Murh.ird the Biblioyraphir Astro- 
of La Lande; and the Cntaloous Bibhothc’ 
ca Hisloria Nuturnlis ■JaiiZvin B.vnks, by Dr Dry- 


ander; which, though the title seems to promise on- UiWiogra. 
ly the euI aloguc of a private Library, is allowed to ^ 
furnish the most complete and best arranged view of' 

Books in Natural History, «:ver published in any coun* 
try. In tlic great department of History, tlierc have 
been pnlilishcd various Bibliotheca:, some of them 
eiul'raeing the historicid works of all ages and coun- 
trie.*), and others, those only which relate to particu¬ 
lar countries. Tlic Bibliotheca IJistorica of Meu-sel, 
aninnncilse work, eonsistingol’above twenty volumes, 
and not yet completed, is of the former class. It in¬ 
cludes Voyages andTravels; hut of Books of thus class, 
there i.s an excellent scpar.itu Cat.iloguc in six volumes 
oct.avo, by AI. Boucher de La Richarderie; published 
at Paris in 1S08. We must observe, however, that 
this work would have been better suited to the le¬ 
gitimate ends of such a eotnpilatiou, liad the author 
confined himself to Bibliographical notices, and wholly' 
refrained from those long extracts by whicli his Book 
ha.s been so much onltirgeil. Ofthc ch\sso(Bibliotheca; 
applicable to the history of particular countries, the 
Bibliothcquc Ilixiotiqne dc lu Fiance, originally pub¬ 
lished in 17l!» in one volume folio, but in the last 
edition published between J7f)S and 177!’, extended 
to five volumes, is by far the most splendid .'oid [icr- 
fect example. It cont.iins nearly lil’ty lliousaod ar¬ 
ticles as well in .Manuscript as Printed, niethmlically 
arranged uinler the ilillerent heads uf Frcncli Iii.story 
to which they rilate, and aciompanied with a I’om- 
pletc set of indexes to aiithors and snhyccts. 

W’e must refer sucli of our readers as are desirous 
of seeing a fuller lisf of' Catalognc.s of Books in the 
difl’erent brunches of knowledge, to the Itc/n-itoire 
Bibliograpkiqnr rntvmcl of M. Peignot; a useful, 
hut ill arranged Book. 

It docs not belong to our plan to notice Calalognc.s 
of particular Libraries ; but we may observe, that 
Clax.ted C.italogues of extensive Collections are justly 
regarded as rich storelioures of information by all 
inquirers after Books. We cannot hut add, that in 
this Country, we arc greatly, we might witli pro¬ 
priety say, shamefully’, behind the Continental Nations 
in this respect. Catalogiic.s of tin’s kind miglit Iiave 
been expected from the l)irectorK of the British .Mu¬ 
seum, and from the great Coiversitics of Oxl'onl and 
Cuinbi idge, so ric.Ii in Bnt-ks, in leisure, and en- 
dowiiients; but it was a La v Socii ty of Seolland, 
we believe, namely, the Soeicly of H'rncr.s to Im 
Majcsli/x Sif^ct, which Set the first example in 
Britain, o', pn'ulishing .* Catulogne of tlieir Library, 

SO arrangeii, as to <• 1101)10 every one to turn at once to 
the class of Books which inimediutcly interests his 
inquiries. 

VIIL OJ the Classification ifi'Books. 

The ckssing of Books in a Catalogue, so as to fur¬ 
nish 11 corrta't sysferiiat ii' ’.'iiov ol' the eonteiii.s of an 
extensive Library, i.s a task of great dilliciilty aod im- 


* Afemoircs dc I'Instiiut Xafional —Cla.ss—Litt, ct Beaux Arts. Tom. II. 

f Lucian's piece, called in iTanc.klin's transla<..<ii ol his works, The Illiterate Book-Hunter, is perhaps the 
bittcicst satire upon Book-Collectors, who are uo* Bouk-readers, ever printed. 
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BiWiosra- portancc. In ordet to this, it is necessary to refer 
phy. every Book to its proper place in the general system 
'of human knowledge ; and to do so with precision, it 
is necessary to have clear and exa>..c ideas of the 
scope and objects of all the departments and branches 
of which that system consists, 'fhe utility of Cala- 
log'.u s so cla.s.sed is very great, and consists obviously 
*in this, that the Books ui)()ii any sulycct are fituml 
at once by referring to tlu' proper lujad; wherca.s in 
Alphabetical Catalogues, the whole must be ])( ruscd 
beiorc we can ascertain what Books they contain 
upon the subjects which inlerei,t us. All wlui duly 
{•oo^ider the matter, thurelore, must concur in Dr 
Alnidletoii’s hnef and otiipliafie de.scription of such 
an undertaking, :v< res mnv H.’.fg/// miiwnfl, iniillu/ui'. 
Auiluris, * 

Whether ('lassed ('alalo<;ue, wereln use ainoiig the 
uneiiots, is a piece (>f inCorination which has not 
descended to os. 'I'lie lirst «lio is known to iia\e 
written upon (lie subjeet was a (lerman, named 
Moriau'IVefier, who published a method of elas.sing 
Books, at .\ugsl)i,rg, ill IJh'O. Cardona, in l.'iSy, 
and Seliolt, in Hion, published trealise.s upon this 
snhjeet; and in Ki'.’T, {iahriel Nantle, a writer of no 
sni.dl eelehrity in lii.s da\, ]iidilislied his Avi\ jxw 
unr m whiehhe treats ol ilu" 

piioeijdi s of elassilie.itioii. I he Catalogue whielt he 
(oiiipili'd of the I.ihrary ol' the Canon De Cordes, 
aluiwards pureliased liy Ma/ariu. was indilislud m 
It)];;, and iscsKcoied a euriosily among I'ihliegia- 
plieis. lollieiail^ part of tlu; eiglileeolh ciaUnry, 
Cliihriel Martin, a leariud I’arisiaii BooLselle!, who 
Mi-iiis to ha\e luen iiiueh eauiloved in eoiiipiliog 
C,i( I'ogiies, (lialked out ,i s^^tein of arrangeoieiit, 
wlii'h, in a gre.il degree, .siipirsidt-d all otlier 
.sv-.tenis, and wliieli, in its leading divisioii.s, is sidl 
geiierall,' Idllowed on the ('oiitineiit. Various other 
.svstem.s Jia’.e, however, hetn projiosed by theBiliiio- 
grapliers of I'lano, and (jennaov ; but, bel’ore pio- 
ceeding to any part ieolaniotiee, either of the .syfiteni 
of ^lillli;., or of those which did’er from it, we niiist 
oliserve. that all who have written upon tlie sidijeet, 
seem to have eonfouiided two ohjeets, as we think, 
pert''Cll} distinct—the ammgoment to he followed 
in the Catalogue of a Library, and that to be follow cd 
ill )daciiig its Books. They .'ill suppose tin* same 
iiieet^ and exartness of elassiliealion to be eijually 
neeessai'v, and eipially practicable in both. Now, 
we iiujsI remark, that wln'ie there is a Classed 
(’alidogiie, the grand ohjeets ol' all arrangement 
are snlfieienlly provith d for, indepeiideiitly of tlie 
loealion of the Book"-; aiid, if (liere should not 
be a CliUtsed Catalogue, it seems very clear, that 
tile hulk of those who frecpient ti )iublie l.ibrury, 
could derive liitli', if any, benefit from an clabn- 
late elassilicalion of the Books nn tlie shelvis; 


mm 

even supposing it practictible to efl'cet and main nil')io;ia. 
tain it. Tho chief end of any arrangement that is ' 
made on thcshelvc.s, ought to he, to aid theinemoiy, 
and abridge the labour of the Librarians; and all Ih.it 
is useful in tlii.s rcspeit, maybe aeeoinpli.slied, by 
means of a much ruder plan, titan could lie toleratisl 
ill any Catalogue pietcnding to Classilieittioii. 

Tlie .system getieridly followed, ti.- we li.ive ulreadi 
mentioned, is tliat of Klartin ; which divides Iiool.s 
into the five great classes of Thfoluxi/. , 

HcuiiiTi nud Arlx. lii'Hfs Ldtrrf, ami llidoni. Lacli 
of lhe.se cla.'Ses- h.is divNioiis atal suhilivi'iciis mor.’ 
or less uumernus, according to tiie nim.hi r ol' tlu 
(iMnehes to be distingnisiied ; and it i.s in the distn- 
Inilion of these, that the chiefdiilireiiees toe iiiuiul 
in I'ore'gii ('.itahigui's; tliougli llic divi.^iini.s and sub 
divi.sion.s of I)> Bmv, as eseiiiiilified in hi.s />.V;o 
gr.ip/uc hi.\h,iihr\ aie those eommoiily fi.li'oweil. 

.Some Bibilograpl.i I's, however, have propostd to 
aiu.r the order, iuIk-s to diminish, and some t,' 
iiicre.ise tlie nmnhu of the ptimite.e cl i-.'.es ; .'Idle 
a few liaie prop»i.'ed s\ sletiis altogether dill'euiit. 
iuid g'eally more refineil io their |ii’ine.ples ei' 
elii'silu alinii. M. .\meillu)n, iu a papir puhleln d 
in the of tlie I'leiieli In.stilute, jircjioses 

the I'nllow’iig leailing diiisious: (jr.mmiar, Logie, 

Mor.iU. .lurt'prudeiiee. Melaphx.-ies, I'livsie., .\rls, 

Bi lies l.etires, and llisioi v. j- In tin. airiuigi • 
inent, 'J'/iai/iiyi/. to wliieh he has gnat ohjiilions as 
a si'parate class, is Iransterred, wi*h evidi'tit impro- 
piiely. to tlie tliiss of .17. /'/:u. .M. Cainus liai 

also mvi'stigatecl the principle.' a(eoiding to which 
Books onglil to he elas.'cd, in another ptiper in tlieso 
.Memoir.u ;ilr, .triy tpiuted : Ijul, as hi' lia.' not re¬ 
duced Ills method, wliieh proceeds on views inueli 
too f.ineiful for the purjio.sc, to specific heads, we 
can only refer our readers to liis paper. Etpially 
remofe from ihi' jiroper objects of a classed Cata¬ 
logue, are tiie .systems propo.sed h\ M. I’eigpiot, ;ind 
by .M. Thiiiiaul. [. Tlie tbrnier takes the well known 
speculations of Bacon and D'Alembert, tis to the 
(lenealogy of Knowledge', for the basisof his system; 
and liius tixe.s upon tliive principal luaels or classi's, 
uiuler the nanus of History, Philosophy, and Inuigi- 
nation ; with the addition of Bibliography as un iii- 
troductorv class. In the sy.sU'in of the latter, there 
are. in like manner, only three principal heads, 
founded upon a etivision of Knowledge, into know¬ 
ledge Instrumental, Lssential, and Suitable. 

(iermaiiy lias also produced a variety of Bililio- 
grapliical .sysieiiis; .some ot'tlieiu as ahsiirdly ii iined 
as tbose ju.st iiieutioiied ; while otliers, that of Leib- 
iiit/, (ori'.sample, are betternda|)te(l to }iracti"al pur¬ 
poses. The ela.'ses proposed liy this eminent I’liiloso- 
jilierare as follows: Tlu'o]ogy.,lurisprmleriec. .Medi¬ 
cine, Intellectual Philoso[thy, Mathematics, Naima! 


* See Ills very judicious Tract, entitled. Bililiolliccu' Ciintalnixinuif' (hdniandcr Methodun, iu llic fourth 
Volume of his Works. 

t Mnnoirch dc !'hfulul Nali<m\il, Class—Litt. cl Beaux Arts, T. If. 

'I .'See DivUminairc dc BMiologiv, par G. Pcignol, art, Systcuie. 
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B.hl'orr*- Pliilo-'Jijliy, Pl)ilolo>'^, Illitory. and Miscilliinios. • 
Aiiiillii r syili’iii. i.iii f'loin this, is that 

l-'i.>|>nsi'il hy M. Dirii-. !a'(’|n r iif till' [nipi'riiil l,i- 
iir.iry at VicMi.i : in v. Iiicli hooKs aii' il.xidi-d inlii 
till' I 1 .->1 >• III' I ill i.logy, .hii' 1 -.jii luli'iii o, I’liiloMiplii, 
ill:' AJ.iilu'iitalics, lli'tiirv, aii'i J'liiloln.jy'. I'Jiis 

s'vsti’ii I** ilt‘\i'lo|i (i III his /1/; / lilt itt f iijti Id iitt' A//ii?i’- 
/»■</_, ../ /.’in'.i , III III'.tin 1 u ai cl'<h SCI lilt'd. 

b” iri'i I,', lilt' citily Hriiisli author, so 

fill' .'IS ii.ii.i, uhii )'.'is Hiiiit'ii :iii\ siiiarait; 

liat'i c'li ('I,i"iiii'<iii'll! t>( I hi' i'lii"t's 

|iiipji'".(l III hail .1!'!' tilt "i'; I I'l "Itiyy, J li."i()i'i', 
.fill'!' [11 ii'.li i.t i', I'liiio'iH'lii. A/.iilu'iiialu'.s. N.itiii.d 
Jlisiiiii, M* tili'j.'it', I'tllis l.t'ltrts h 

w/i-j III'! Mill'! I!aiii.Ifis iiiiji'i't 111 ill.' ii.a't 
It'll 11-, (i 111. 11.IS III It fiiiiiiiii ml lilt' ail(i|)l lull I'l this 
ai i.i'i'V lilt It tiir .1 ( a' lltiuiit' id' tiif I'lini i'sin l.i- 
lir. M I'l’ t' iialit uipf'; and iiiiali'i. r iii.i\ hu its dt'- 
ti.'l'. II i''iriiil In.' ijii, slitiM'd til II a|iiiiilt'tl fiit.i- 
li'i 1.' Ill' il'is .•ui'..'i'ii.,ii s.'i 1 1.1 -cd, « mild have prtjvt d 
I't ..Ml.'ll iilil:;\ ; ar.l '.imilil h.iM' In Ipi d 1i> w ipi’ 
a.iiu' tii.ii s|.’n ii; i.mis'iiis, in ihi> jiaitti'i.l.ii', 
win.'ll .still ni.r.n t'luali iv itU.iciu's It) mir {^U'.'il I’ni- 
vt'i' 11 a s. 

Niiiiilt' intiitiinis .I writ r. ivlio jivinnisfd In c lass all 
siiit.s til Itiiiilvs iniilt'i till' lliii't' Iliads ol Mtii.il'. 
Si'’t in', s. ,nnt I ti'Viliiin ; and uli.i a-si;;in'il. as fin' 
M| iniiiils iil'i In , li). ill .Ij .n 1,111",! Dii'iil. llii st'w tu ils ul I li 
[■sal,.11.1. aia, <1 Sen iihir.ii c/oii' 

nn'. W t'i'i>iil ilial ,i!l .sin !i s\slfins .1.'tlnisl'itf M- 
I’l'il'.iiul a ;d i\l. I iiii h.iiil. n lit’H ,i(i)i!ii'il It) llif ftil'ina- 
liiin til’ C.iial .Mill ".. .i|)|)tai' to ii' i]nili' U' ahsiirtl a. 
till' .si.'lt'in di li!U.il li.iin till' ('iiii.nii<. rill' I'l- 
mail, -.ilii.'h N'.riili' .i|i;i:i‘. d to il. tl.al it si i nit'd in- 
ti'iidi'il •* to 11 ilfil'i ..nil li'iiiiii' lilt' nit'in.iii hi its 
siihtiiiii s," IS just as aii|i':n'ilili' to tin I't'iiiiir. I'li.il 
■'isit'iii. in' .iiiils (ivt IIS' till.' iViinls 1)1' I'licliii’s 
I'll-,I fninni oi Ids .l\!\ pn.-a mu' lUi-.'m- 

ih./j n I. *• Is tilt' li.si, tiliii'li I- niii't r.tt'iii', the It'..,'I 
ill'll'.ta'i’ mil till' ii ii.l pracli'-i'd; nn.i uldili I’lilltms 
till l.ii'idti's 111' 'l'lu'iil!',ny, l>|i\'i.', ,,'nii'pi ml: lift, 
^I.llllOlnati.’s. Hiniiiiniti. anil utliii'. M. Am. liliiin 
also olin'ri' di'i'idtdly to till tivi'i itliind Hlliliunr.l- 
pliit'iii s\stt nis. and particularly to llni't widnli aspiu' 
to ''oi'tiM III.' m'lii'M.s .mil n'lni'lf alliintiis ul li,,- dif- 
t'l'i'.'iil Inani ill's III' know li'i!;,i'. “ L'l'Xi i in'.'o. ’ 

sai s I).', ‘ I'l 'fi'oit imptis'ihlt'; on si I'lli nt'it mil 
pas, ,m iiniiii' t'Hlr.iiiii I'.ni t li.' ties tlilliculli's. ipn n. 
pom I oil'III I li,' Miiinoiili'i's ipii' par di's honinii s jiro- 
I'oiidi III. Ill n II''flics tt i'\c Ill's .ni\ nii'ilil.It Hills nic- 
lajihi sitpii"." I ria- liiitl. IS, tliiit wln ii Bil)li.if;r;l- 
pli";-' 'pi'ciil.tii' in ill)' lit id with a \ ii'w to • '.it.ilci"iK' 
lIMiki' tllil I'Mliiily i'oiiii't their projn r p,.ni;n'i' 
and .liiiti't'. 'I'iicy h.ii.' nolhinn iihiitcit r to do iiilli 
(Ji'ni'.il!i;iii',d I'l'i'i's III' kiioivlcdfic, or ivilli any inode 
t>rcl,i.ssiiin Uook' viliith is rounilcd upon rcmiiti; a.iil 
arhiti.'iri iiiisirai'tioiis. 'I'hc tilioh* use and end of a 
t'las'i'.l <'at.d'iiiai' is to furni'h a r.-aili iiult.x to 
Hooks, .irraiiiieil atiurdiii!; to llitir siiiijecfs, and 


tliat arrangonjent is tiicrcforc to be preferred, wlu'cli 
is tiiiinili'd upon the most tdiviousJy marked, and ge- ^ 
in rally refognitiod divisions ol'IImse .subjects. We 
may .nhl, that, to comjiile a good Cafulogne of an ex¬ 
it iisive Lilir.iry, even on tin's humhler plan, would 
I't'ipnri' more ahiliii, anil inuri' correctness of kiioit- 
It'll,ne, limn arc ol'leii liki ly to lie employ i d in .such 
an iindcrlakiiig. * 

'I'liough We arc nol altogether .sati.sficd with the 
division and ortler of the I'l.is'cs in the 'isteni I'om- 
inonly follovved, we li.ne no tltnihl, that by nifans ol’ 
an additioii.i) < i....n.il ,i toin it arrangement of ihe 
.si'hiliiisions, ,1 (';il,i!ii,cnf might lit ftii'neil. j.i rfet Ily 
.'liitpiali' to eiiii leti’til pmpui, W, a.'lnilf to 
.1 e'as.s, Mich a.s is [i.irlly indical. <1 in the st hi nn s imth 
of l.iihnit/ and .Middlelon. I’m t'n ui'i|'l;<<n ul all 
I'.m'yeiojiaMlieal works, of ('tillt i liu'is u( iii .ileis on 
vaiioii.s .subjects, and Works of aiithois wlm i iimi.t 
wMi propiiely he liniili.l to any otu' tliiislmi '.1 
knowIciigi'. M. Caniii' ilihiks, that tlie l.titi r de- 
scriplion ol works in..y tie projieilv enough enit ri i! 
in the class in wliiili i^t Ir ,in*!mi's most I'Mi'llid; 
those ol’ ( il l I'll iiir ex.tinple. among the O, t 
/ lO'i ; I lint, imi l.i menlmn the i i nti n! im iiiigi'iiii y 
tif pl.it ing a eo'ltilion, so limit li’.ii imis a • ('ii'erO' 
woil.s, under Ore.'.i/.y lliiii niav .son.i'l imi s lie mom 
<'or me'ei l.'oily, iii tlie i!i\ision mult i vt liieh. .ic- 
i o'll'iig t'l llii.s nil.', .'Ml .'.n'.lior’s woik- on',!il lo In* 
s'lOuiil. fill int 'ingriiit It s .Old i''i'oii', t n . i.i i s, t',- 
f" lilt r wiiii llni-e wholi iim I m >1 ii,>m pi m io' 
i .ii'ii'l p.edi is, anil t It iifi'.i! ( "I t i ll.","-, miller 
.'ti.i "I ill.' con moil diii-i'i!'-. I'.m onlv In riim- 
di,'.! h\ .1 . 1 /'.(1 ,'/.oii .,)• i'l'd i" tide 'Id 

t . 1 ' omdit to in.Ill. le. 1.1 .'. . i’ iis ,ln ist.i.is. iI.. 

( o.li etivi r.iiilKiiis III . Li .I'l'l' • » o.'ks. In- ji.e 't>s 

Iteali'i's tiii,.;lil to he . oil 11 tl m.iit i the siihj, i-is ( 
w Ini h ill. V hilo.ig; .1'. will '"I this, the Ciasei' 

('.il.di'.'ii' wi'l Mill fi.di it.i wir It. (lurjiwe, ol 
sliow ill" vih.il Im- in', n wriil. ii h, the aichoi". 
eont.'iii" i! in il. oo iln dili'i-ii i.l lir.melies oi 1. ■ m- 
li dgi'. I .'.'I', a ('.italogne toii'ioled upon tin- pl 'ii, 
.."III.I not only hi rei'.i'ifii d mort' e:i;i'|s|t nl in iif 
an •' I'l 111 . 111. Iml nniili moi'' I'liioph It- as .m iiitli \ 
to till' ni.iteii.il' of .stndi. 

I.\. O/ Ih/iln ^ II! ::f,ii I'l'l. 

It nils our oh t . t ill this a'lieli'. to ni'litel'' sn,-;. 
a divisem of th,' g'neral * M|"el. ,i.s siionlil n.iiile n^ 
to jionii on; li.'f III -t .siniiees ol iii'tiu. iiim ,md m- 
fiii'inalmo III 1 ,g;«id to all Us In.’iiiel.t • and m orilci' 
to conip t'li'onr \it w, we liavi slill to imlui'somt- 
I'l' tlni.si' >ioii.s winch I I ,ii gt'i.ei.ilh ei' ai. m.ittei'S 
.-ippi'it.iiidii;; t«i ljihli'igia)ihi. W t- do ml knov.' 
any Hook Ih.it pi't-scnts a Wi-il vi rilteii, jndieions. anil 
com|iri lieiisue iiige.sl of tliese matters ; hut tlu-i't' arc 
.several, iien rlhelt'.ss. widt h contain min h eiirioii.s 
and u.scfid inl’oi.iMtioii in rt-g.iiil to tin m. 1. '/'/«• 

! nlroiliu ihm tothc Kinm /n/.'i' n/' JjdoI'.s ( / "iliilmip^ iii 


Bdiliogia- 

pliy. 


* {ill'll l.cilmiii.ma liH.I'otlti 'iC I’lihlu ii'. S.. '.u'hm Classes Scienliitnim OiiJiimiuIcc, Junior, cl conlractiar. 
Woi: \'(il. V. 

j- M I/I. th' ri'i^ti/. I'la.s.s, I.itti'ral. ei Ht-.i.is ,\rts, Tom. L p. 4S#. 

L A/t.n. iie I'Instil. Tom, i. latt. cl i/cuu.x .'V is. 
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Blbliojsrf.- JiuJier/tmdvJ, by M. Denis, wliosu SujjpJi'tnnnt to 
Maitliiirc, and IJiiiliof^rapIiical sy.-f-in, ne have al- 
r.ii-'/'i) veaily mentioned, is of’tlii.'t ili‘.scri()t;i' . 'fbo last, edi- 
^ lion, published al \'ienna in I eon.sists of two vo¬ 
lumes tpiurto. It lias never been translated from tin- 
oi'ii^in.d (lernmn; and it is to be ob'-ei ved, tliat llu)U,‘;li 
it tiv ut.s of the ••‘ubstaneis, forms, and elassilieallon ol’ 
llnoL.s, it liiiinot be coiisiderid as a merely IJiblio- 
_!rr.i|ildcal viork, a large portion of it beino devoted to 
(be general lli.lorv of Leaining,. 'I'bo author, who 
■n.'is long principal labvari'in ol'the Imperial Library 
al \‘ieiina, died in ISOS. In tieiunns lie rai'ks liigh, 
not only as a l>(i)liogia(>li.‘r and e. neral .Seholar, but 
as a I'oet. lie «as ihe lir-l nnde lii^ eoun- 

tr>ineo aeipiiinted wiib the I'oeiii-. ef Os-ian, h\ 
ineatis ol' a poetical trauslalioo. he pnblislu d 

III Hi'' own [laetry ha- loiieli ot' the •-piiil 

and ni.iiiaer of the aneieiit Ifiids of the North; but 
he uiifurtuiiately cbosi. iiesa iieti I's I'or his tfausla- 
tion of ()ssian,—a form of \er.«e not at all .suited to 
the genius of the poetry nlu’eh bears llie n.iine oi' 
tint ll.ivd. We aie loM, that his iirodt. r Poet. 
Al.singu', nil.) died a vear or tuo befme biiii. hail 
h,‘i]ue;itlied liis I bad to aiigo'eiit tia; I'l auiologieal 
stores .iiul SI ii'iiee oi' I )r ti.ill ; a desiio.ilioi! uliieli 
Di-ios apps' iis not ,it all lo ii.tie lelislu d I'o’' Ins own 
liead, and lo have lean <1 that i: ii'iglil yet take it : fer, 
li\ hi' ii 'lam.'lit, i,r . njoinid Ins e'scentor'. in i; ry 
jio.sitile tiiais, lo '••r I'is Imili iidiinned witkoiit 
dl'llieiiihe!UK ..I. ' t/.. S', Oil F'is- 

.sai snr !,i eoimoi -.me-,- if., liires, dcs formats, de.s 
'■iliiioii... la m.io'i i.' lie cmp.i.i'• one !Jibb.-l!ii 
til.; par <i. t'li 'iii.l. pibi iiel m tStKi. />• - 
li' 'll /-I'iit .''.I. t'oi’liOaPi leNj'liei- 

Iii,'o i!< s jiriiii i|i.iiiI ti-MiH- I'l'l liifs .1 1 ' Itiilliogi.'ipllie, 
des ii'iiii'i's sai ies pi'p. c ^"'■rlItdiliograplies ; it 
iesposiiioii ill's iliU'er'O's\.sleeii's l!i!)r!0”ra))InijUi''• 

In vnl.s. ,Svo; h’v fhi s.oiic aiuioir. iJilthogi.ipliv is 
M rt.ioili in.li bled to llii' a'.d.l'li uais compilir; but his 
' .I,;lie .iiid esti.iiagant imlioiis ol' it i objeeis ae.il i.mk 
'i-ne loo ofli'ii led hioi into iii illoioii m hi, liook-, 


4. Conn (ft! liifdi'ip’apitie, tu lit ififurf dj /?■’• 
bliothecairc ; par fl. Ih Aehard, in .7 voks. sio, I'ub- 
li.shcd at Marseille in 1S(I7. 'J'he eliiel value of 
this eompilatioii consists in its details of tlie (lif- 
ferenl .yv,stems uliieh have been prepespd I'or , 
lying Ibiok.s. We hairn from tin- Jiit'odiutioo. il, ;i 
M. Fnmeois de Ni iilehalomi, wlnn ’Mioi.sler of tl;, 
Interior, gave orders that tile Libr.oi.ms of .ill ih. 
Departments should deliver l.,eeluri-s on llihlaijr.i- 
phy ; blit tliu| tlic pliin, uliieii nu'eed s,p,ii!!i-' sou,,,, 
what of liililiimnniii, entirely (ii.led ; tin .-i I .ibi.iri.in.s 
having been found <|iiite iiieiipabl,' to |.;i leil upon 
their vocation. 5, In!rodmHun lo thr S.'iuh nf lit- 
Idiopini'lii), t'l H'hnfl in /lu/urd a Mnutoror tiir jiuh- 
/,(■ l.dironi'h of (hr 'Anroodi ; by 'I'lioiiKis Harlael! 
iloriie. 10 •’ lolumes .svii, published at l.oiidon in 
ISI4. 'I'lu's, uliieii i.s the only Miighsli |!o;',k of its 
kind, i.s chii'llv transl.ued and emu; did I'mm the 
I'reneli I’ililiograiilue.d Woiks, and i\di beli.imil use¬ 
ful lo lliosevvho Imvi' not aeee.-s lo llieiii. It eon- 
tains foil li't.s ol' Wiilei's on 15il)li,)gr.ipliy and I.ile- 
rarv Ilisioiy; and the tidiest ai'eoonr we havosien 
of t'al.d'ieue.s of labr.irii s both I'n ili-li and I'oreiyn. 
'fill j,. eiini iis of e:irly Tv pogr.iphy, and of the 
V";ii' ties and .Vloimp-t.i'is ul'tlu- earlv l*iinters, are 
V. I 'i ne.itly e\e('uted, 

e dll not understand m li.it'ibis writer nie.iii.s, 
vilu’ii I., d( si-ribes Ids I’liok its i.uend 'd tor an Jn- 
trodoetion to (be/j'/ii'.'/ Se.'lu e el' !{l!)!iogi.i Pb>.’' 
II'! sienis to have alloued liniiselt to be impusnl up. 
on, b\ till'vague •.•I'l/i'i'/",'()(' Ili'ise I'leiich Wriiei'j’., 
'ill - ei.um for lld.s brain li ol' knov, ji'ilgi ;t eiiaraili r 
of v:i;.lnv',,s \i liieli dm s jini liele-iig to U. Ilibliour.ipliy 
eeitainlv present' a preitv wuie tiihl ot' in.jun v, ami 
in whieli lliei'i' is vet room tin ni.iiiy nseiiil works , 
blit It iinet ajipear eviileiit fioin tin-details eonlaiiud 
III (lie present .irticle, licit this iii Id h.a.s in almo.si 
I'Vi'iy pail been long eiiltiv.itod; if riot .alw.ivs with 
perfi'i'i taste and judguiont, vet w itli yre.it indn.strv, 
and so a.s to yield very pvofitiible reliiuis to ilir 
< ommonweidlii ol’ Learning. 


l',l('ll.\T iM.VKrf, I'lMViPi.s N-v\tr.ii', eelelirat- 
“d . 1 , an Anatoiid.st and l'livsiol“';ist, was iiorn in 
i’raiiie, at a \ili.ige ealled Thoirette, on tin' Nth 
of N’oieinli.r 1771- (ireat aitention was paid 
to his eiliieation liv Ids fallier. who w.is Idm.sell 
•a pli'sli i;m, and who iiuli.iled him at an e;iily;ige 
111 those stiidie.s whieli were to prep.ire him more par¬ 
ticularly for the pnil'i '-siiiii lo which lie liad di'stiiioil 
him. lie studied lir-t at tlie College ol’Niiilua, and 
.afterwards at a semmary at Lvons; ami was early 
distinguished for that .letivitj of ndiid ami liieilily in 
;ici(uiring knowledge, wideh ;ir.' tlie sure presage ot 
“real attuinineuts al u miitiirc age. In Matliein'.i;i<-> 


and the I’liysle.d .‘science's more r.speeially dei'end.in! 
on ab.str;iei reasindng, t.n-widi'li he showed .i n- 
imek.ihle jirediuetion. in' mule r.ipid piogns,-. He 
;ifti rw .ird.s hec.ame pas .ionateU loud ol N.itniai His- 
liirv, and devoted all Ids timi' to this in w study. 
He It.id already mado coii'.i(leMh!i .idi.inees in 
this iiraiieh of si ieiii e, as he had Iiefi'ie lioiie in 
N'.itnriil I’ldlesoph) and Mathematies, when liis jir- 
dour was siiddeiilv eheeked hv the ritleetioii ili.it 
lie was (iigagieg in jnU'idls that wire Inim dl, -s 
ill their ohjeet, and that were in danger I'i ■ .id- 
ing him too far t'roin hi.s future pi "t. .“Simi, tl.i.-agdi 
which alone he aspireo at eilehnti, lii.iilin;.' a- 


'* Divi^rapkit' I'nivof'Ilr. Tom. H. v. Dems. 
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BicliAt. dieii, therefore, with n Hngaliir effort of relolu* 

' tinn, to tus favourite occiijialioin, he applied faim- 
sell' at once with great diligence to tlie study of 
Anatomy and Surgery, under tlje guidance of Pe¬ 
tit, who was chief-surgeon to the Hotel Dieu at 
Lyons. It is also curious that, sonic time alter he 
had iiilly cngiige<l in this course of instruction, he 
experienced ti relapse of his passion for Mathematics 
to sui’li a degree, that, yielding to the fascination, he 
resumed his early studies, in which, httjvever, he had 
sufficient discretion to restrict himself within such 
limits as did nut interfere with his medical pursuits. 
Petit soon disccrm;d the superiffl^iilcnts of his pu¬ 
pil : and, iilthongh ho had scaroiv attained tlie age 
of twenty, employed him constamly a» his assistant 
in his pi'ofessioiiaJ l.'ihoars. The revolutionary di.s- 
lurl>:tne<’s, which raged with so mueh fury at Lyons, 
iiiifoilunately interrupted his progress, in tlie midst 
of the nattering prospects wliicli were opening to 
him : and tlying from the liorror.s of tiie siege, which 
tliat devoted city was about to sustain, be to(>k refuge 
in Paris, about tlic eud of the year I7*h'h He tlieic 
resumed the coiir.-e of his profes-ioiial studies, and 
heeame tlie, assiduous attendant upon tlie Lectures of 
tlie cclehratcd Dessaull; and in this, as in tlie for¬ 
mer iuttaiice, het^uie, in no long time, the eom- 
phnioii and friend of his instructor. His merit was 
brought to live notice of Dessaiilt by an accidental 
circumstance. It had been an established custom 
in ihe school, that the substance of the lecture of 
the preceding day was to he recapitulated, as tin ex¬ 
ercise, before the whole class, liy one of the pupils, 
selected lor ihLs purpose. It huppened one «lay that 
the pupil on whom this task devolved was abstmt at 
the time when he was expected to perform it, and the 
Professor asked if any' one aunong liis auditory'would 
offer himself a.s a .substitiile. Bichat boldly came for¬ 
ward to volunteer bis services, and actjiiittcd himself 
to tiic admiration oi' all his hearer.-. The subject lie 
had to e.xplaiu was the theory and treatment of frac¬ 
tures of the clavicle. 'I’hc exact lumlysis which he 
made of the instructions contained in the leeture, tlu- 
co()iousne.ss mid novelty of his illustrations, and the 
.spirit of tirdcr and of method wliieli elmraetcri/.ed 
the whole of his expo.sition, joined to the modesty 
with w'iiicb lie stated .some doubts, as well a.s .some 
original vicu.s wliicli he had taken of the subject, 
revealed at ouec the c-xlent and vigour of his genius, 
and the expectations which might justly he enter- 
taineil ofliis tulurc emim iice in Ills jirofcssioii. Hes- 
•iiult, ill jiirticiil.ir, was strongly impressed willi tiie 
superiority' Ji.' hiul maml'i-ted over all his oflii r pu¬ 
pils; and from that day he iiecanie mi uini.iti' in his 
house, and v..i.s treated in all rc.spccts as an adopted 
hoii. file oppmluiiities wliicli Ibrtmie thus placed 
within hi.s reach were eagerly employed; and the 
favourcil jmpil showed himself worthy of tlie prt.tcc- 
tioii and confidence whieli he received. \Ve find 
him, between the yeiirs I7y3 and 171).0, actively 
partivipatiug in all the labours of Dess.uilt: vi-itiiig 
his patients both at the Iiospita) and in private, ac- 
I'oiupanyiiig him every where, as his a.ssi.staiil in In.-, 
operations, and writing the greater part of liis lot- 
ters, in answer to those who consulted him iVom a 



distance. His exertions by no means dosed wi^ Mcbtit. 
the day; and he {lassed a great portjon of the night ^ 
in assisting to conduct the experimental researches' 
on the diseases of bones, in which that able surgeon 
was engaged, and in consulting, previous to each 
lecture, the works of the.uncient authors on the sub¬ 
jects to which they related. Whatever Dessault ex¬ 
pressed a desire to have done, and lie often required 
more than an orilinaiy person would have supposed 
it possible to perform, was sure to be acconnilished 
wintin the requisite time by liis indelatigablc pupil. 
Kdwithstanding these multiplied occupation.-, Bichat 
found means to prosecute his ow.i re-earclics in .\na- 
toiny and Physiology, to wliicli lie dcvc'ttd every in¬ 
terval of leisure lie could seize, 'flic smideii death 
of l)e.-sault, who wa.s snatched from tlic world in the 
inerididti of his lame, was a severe stroke I'f mlvcr- 
sity to Bichat; but the event, tliuugh if deeply af- 
iiietcd, did not discourage him : and though it miglit 
interrupt for a time, did not cveiitiiully relax his ef¬ 
forts at advancement. Hi.s first care seems to have 
boon to acquit him.self of the obligutioii.s lie owed liis 
hencfuctor, by contrilniting to the support ofiiis wi- 
dow and her sou; and by I'oiiducliiig to a close tlie 
fourth \otiuuo of De-sault’.s th' ('fiirnrf:ie. 

'I'o this volume lie subjoined a biograpliical nienuiir 
of it.s author, in which he ji.iys a just tribute to his 
mirit. His next object wus to re-unite and digc-st 
in one body the dilForciit .surgical doctrines which 
De.-saiilt Itad advanced in fugitive papers, published 
in v;u'iou8 poriodie*al works. Of the.-e he, in 17117, 
composed a work, in two vohmic.s ix'lnv'o, entitled 
(F.uvrcx Chirurp^icahs <le Dcs.'^auh, ou Taltle.ati dc xn 
IJortrini', el dc sa Vi atiijuc dans le Traitnni'ni des 
Maladies Eicternex : a work in whieli, altlioiigli he 
professes only to explain the ideas of another, he<le- 
velopes them with the cleame.ss and copiousness of 
one who is in perfect possession of the subject which 
he treats. He was now at liberty to pursue the iiiJl 
bent of his genius, and soon arrived at tlio.se com- 
jirehensive and masterly views of Physiology, which, 
when afterwards developed in Ids writings, gained 
him so much applause. Undisturbed by tlie storms 
which agitated the political world, he pursued witli 
steadiness the course bo had meditated, and direct¬ 
ed his more iiiiiiicdiate attention to Surgery, whieli 
it was then his de-ign to practise. Wo meet with 
many ^irools ol‘ his industry and succe.s.s, at this pi>- 
riod, in tlie Uer.ueil de hi So it'fr Mrdictde d I'lniu- 
laliim, an -issoeiiilion of whieli Hieiiat was one of 
the most /.imI'ius and active members. 'I'lirec me¬ 
moirs whieli he communicated, w'ere publislmd Iiy 
the Society in tlie first, describing an im¬ 

provement in tlie iiistrumcnt I'or trepanning; tli. .se¬ 
cond, detailing a new proces.s, which lie devised for 
the ligature of polypi; and the third, in the di.-tinc- 
tion to be observed in fratUircs of tiie clavicle, be¬ 
tween those cases requiring the assistanee of art, 
and those in which its interference would be of no 
avail. In 171)7, we find liini undertaking the ardu¬ 
ous task of instructing others, which lie commenced 
by a course of anatomical demonstrations. Not ex¬ 
pecting any great number of pupils, he liad hired a 
small room fur the purpose; but his merit os a 



BieUkt. teadwr toon ttttilicted a cri>#(} of auditors ; he vn«| 
obliged to enjargc his tlieatre, and was a!so cncoulr* 
aged to extend the pko of his lectur: , and to an¬ 
nounce what liad hitherto never befen attempted by 
one BO young and inexperienced, u course of opera¬ 
tive surgery. If the boldness of tJic enterprise was 
calculated to excite surprise, his success in the exe¬ 
cution of it was still more astonishing. His reputa¬ 
tion was now fully established, and lie was ever alter' 
the favourite teacher with tlu! students wlto resorted 
to the capital. In the following year, 1798, hd* 
gave, in uridition fo his course on Anatomy and ope¬ 
rative Surgery, a separate course of 1‘hysiology. But 
the exertion of speaking, which these niiuierous 
courses of lectunis, all of which hi; conducted at the 
same time, rcijuired, was more than his frame could 
bear; and a dangerous iia,‘inoptysi«, with which he 
was sci7.cd in the midst of iiis labours, obliged him 
to interrupt them for a time, and warned him that 
there are limits to human strength. But the danger 
was no sooner passed, than the lesson seems to have 
been disregarded; for vve lind him plunging into 
new engagenieiils with the same ardour as before. 
He hail now scope in his physiological lectures for a 
fuller exposition of his original views in tlic animal 
economy, which were no Kioncr made known to his 
pupils, titan they excited much attention in the me¬ 
dical schools at Paris; and he was induced to pub¬ 
lish them in a more authentic form. Sketched 
of those doctrines were given by him in three pa¬ 
pers contained in the .Memoirs of the Hocir/r Mrc/i- 
cnlc d'Emiila/ton. Tlu; first is on the synovial mem- 
hrancs; in which he gives a more clear description 
of the organ tlyit .secrets synovia, a fluid, the origin 
of which liud been a m.itU'r of mueli controvcisy. 
'I'lie next contains an account of the membranes of 
the human body in gener.il, which he considers a- 
part from the organs they invest and support, and 
whieli tliey serve to supply with vessels; and regards 
as performing oflice.s in the economy distinct from 
those of tliu organs with which they arc so connect¬ 
ed. His last memoir relates to the symmetry, which 
is so remarkable a feature in all those parts oi' the 
body that are the iialrupicnts of the animal func¬ 
tions, and which establishes so exact a similarity be¬ 
tween tin; limbs and organs of sense on e.ncli side of 
the body; wbile, on the other li.ind, no such regu¬ 
larity can he traced in tlie forms and dispo.sitions 
of the viscera, which, like the heart, tlie stonuich, 
liver, and other organs of tissiinilalion, are subser¬ 
vient to the vittil functions, lie even assumes this 
difference u.s the foundation of a marked distinction 
between these two classes of funccions; tlie one, 
being common to all nrgatii/.cd beings, he denomi¬ 
nates organic ; the other, as exclusively pertaining 
to niiimaiity, he denotes hy tiie name of animal 
inctions. The doctrines contained in these me- 
f'.ioirs wore afterwards more fully diwolopcd in his 
Trailc sur les Mewhranea, which appeured in 1800, 
and which immediately drew the attention of the me¬ 
dical w'orld both at home and abroad. Some time 
previous to this, he gave to the public a small work, 
in which he endeavoured to bring together, in a con¬ 
densed form, the lessons of Dessault relative to the 


ilfinairy passftge/fin the'notes to this. 
voluWKij^we may perceive the germ of many of those'' 
views which were peculiui’ to Bi^hdt. 

’ His next publication wps the RechercA«t Ph^sio- 
logiqubs sur la Fie el surla Mart, in 1^0, which 
consists of two distinct dissertations, in the (lr.->t. 


he explains at still greater length than he had pre¬ 
viously, done, his classification of functions, and is at 
pains to trace the distinction between the animal 
and organic functions in ail its bearings. In (he se¬ 
cond, ho investigates the connection between life 
and the actions of the tlkrec central organs, the heart, 
lungs, and brain, <^which its continuance so essen¬ 
tially depends. But the work on which he bestow¬ 
ed the most attention, and which contained the 


I'ruits of iii-H mo.st ]irofound .and original researches, 
is the Anatomic GenSreUe, which was puhlislied in 
four volumes octavo in 1801. It is founded on his 


classification of the parts of the body, according to 
their intimate structure; in order to establish which, 
he decomposes the animal machine, not merely into 
the larger pieces of which it is formed, but into the 
organic elements tliat constitute them. Of these 
olenicutary parts or textures, as he terms them, into 
which every organ may be ultimately analy*ed, he 
cnumcr.(tcs twenty-one different species. lie con¬ 
ceives each of these textures to possess a peculiar 
modification of vitality, from which it derives tliosc 
properties that distinguish it from dead mutter, and 
that give rise to all the phenomena of the animal 
economy, both in a healthy and diseitsed state... 

Before Bichat had attained the age of cight'-and- 
twenty, he was appointed pliysician to the Hotel 
Dieu, a situation which opened an immense field to 
Ilia ardent sjiirit of inquiry. In the investigation of 
diseases, he pursued the same method of diligent ob- 
si rvation and scrupulous experiment, which had cha- 
r.icterizcd his researches in physiology. .He learned 
tliilr history, not from bodks, but by studying them 
at the bedside of his patients, and by accurate dis¬ 
section of their bodies after death. He engaged in 
a long series of examinations, with a view to ascer¬ 
tain the exact changes indiioed in the various organs 
by diseases, which he copcetved, in every instance, 
primarily to aftect some one of their constituent tex¬ 
tures, while the rest did not suffer any cliango, un¬ 
less bj the supervention of some other disease. In 
the prosecution of these iipjuirics, he had, hi less 
than six months, opened altove six hundred bodies. 
As intimately connected with the practical exeicise 
of the healing art, he was anxious also to determine, 
with more precision tium had hitherto liecfl attempt¬ 
ed, ifie effects of remedies on the body. It must be 
conl'es.sed, that our knowledge of the nperution of 
remedies is, for the most part, extremely vague and 
conjectural; and it appeured to him an object oi' 
great importance to rescue this brauch of' science 
from the uncertainty in which n multitude of points 
relating to it were still involved, by applying to it the 
same inetliods of inductive reasoning us have, in 
other sciences, been attended with .so mud) success. 
The basis of the inquiry was to he laid by collecting 
a sufficient number of facts to admit of their being 
compared and generalized. A large hospital could 
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Hiriii t alone fumnli tlic eu ans of conducting sudi an in- 
Jtili'Lc *• •*'“' Hicluit eagerly availed hiniself of 

' tlic opportuniiie-. which his appointment at the Hotel 
Dicu now aflordeti him, of inslitnting on these sub¬ 
jects a series <>!' diieet experimeiiis on a very exten¬ 
sive scale. He hi'g.iii hy giving singly ditferent me¬ 
dicinal substances, and then watching attentively llie 
phenomena that ensued. He then united them in 
various ways, fust joining two togellier, tlien three, 
and so proceeding to more complicated eombioa- 
tions; ami observed the p.irtieular changes in their 
inoile of operating, whicli resulted from thoir being 
thus eonibiried. >So wide a range of experiments, it 
IS evider.t, could not lune been conductoil without 
assistance ; and he selected forty of his young pupils 
to aid him iii colleetiiig the requisite observations. 
He had already, in this way, proctnvd a \ast stoi c of 
valuable hmterials for his course of Lectures on the 
Materia Mediea, the completion of which was un¬ 
fortunately prevented hy Ins untimely deatli; but a 
great p.'irt of the facts were subsequently published 
tn the inaugural dissertations of liis pupils, J.atterly, 
he had also occupied hiniself with framing u new 
classilioation of diseases. 

During these arduous vocations, he never lo-*! 
sight of his anatomical pursuits, and hud commenet'd 
ft new work on the suhjeet, in which the organs were 
arrangeil aceordiug to his peculiar classiiication of 
their fnnetions, under the title of Anulomu’ Descrip¬ 
tive, He Jived only to puhlisli the two first vuhnnes 
of thill work. It wils, however, continued on llie 
same jilan, and completed in three volumes more, hy 
Messrs Buisson and Roux, who hail been his most 
active assistants, and who ajipi'tir to have been per¬ 
fectly master of liis ideas on the subject. His death 
was brought on by a fall from a staircase nt the Ho- 
tul Diou; and although tlie accident did not at first 
appear serious, it excited so great a degree of fever, 
that his frame, already exhausted liy excessive labour, 
and enfeebled by constantly respiring the tainted air of 
tlie dissecting-room, in which lie had latterly passed 
the greater part of Ids thtoe, sunk under tlve attack. 
He died July 22, 1802, universally regrettcil by ids 
pupils, and attended to tlie last by tlie widow of bis 
benefactor, from whom he had never liceii separated. 
Every tribute of respect was paid to liis memory ; 
ids funeral was .'itteuded by above six hundred of his 
pupils, and by a number of the Physicians in Paris. 
His bust, together with that of Dessault, was placed 
at the Hotel Dieii by order of the Inrst ('oiisul, in 
joint commemoration of the man under whose fos¬ 
tering protection so bright a genius was first brought 
before the jitihlie, and of the pu]iil who imlih emu¬ 
lated the fame of so great a master. We cannot, 
injlci'd, refrain from admiration, when wc contem¬ 
plate ail that Bichat has done in his profession in so 
short a period of tune, nor sufficiently lament that a 
career so auspiciously begun, should, al the age of 
thirty, have been so suddenly and preuiatun ly ter¬ 
minated. (w.) 

BILFINGEll ((lEOKciE Beknakd), horn ""d 
.Tanuary J C 9 .I, at Canstadt in Wurlemburg, acipiir. d 
considerable celebrity as a Pldlosophor and Stalc>.niaii. 
il is father was a Lutheran minister. By a sing .darity 
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of constitution, hereditary in his fitmiljr, Bilfinger 
came into the world with twelve fingers on hjs hands, 
and twelve toes. An amputation happily corrected 
this deformity. Bilfinger, from his earliest years, 
discovered tiie greatest ineliimtion to learning, and 
made himself rema> kable by his fondness for medita¬ 
tion. ilc studied in the schools of Blanbeuern and 
Bobenliausen, and afterwards entered into the Tlioo- 
lugical Seminary of Tubingen. The works of Wolf, 
he studied in order to learn Matheniaties, soon 
inspiced hitn with a taste fortlie Wollean Philosophy, 
and that of Leibnitz ; a passion which made him ne¬ 
glect, for some time, his other studies. Ueturiiing to 
'I'heology, he w'ished, at least, to try to connect it 
with his favourite science of J'hilo.sophy, and in this 
spirit composed a tract, entitled, De Deo, Anima, ct 
Mundo. This work, filled with new ideas, met with 
great success, and contributed to the advancement of 
the author, who was appointed soon after to the office 
of Preacher, at the Castle of Tubingen, and of Reader 
in the school of 'I'heology; but Tubingen was now be¬ 
come too small a tliciitrc for him. Ilc obtained from 
his friends, in J7 IJ). a supply of money which ena¬ 
bled him to sjH'nd some time at Halle, in order to 
pursue the lessons of Wolf, and after two years of 
study, he returni'd to Tubingen, where the VVolfoan 
Philosopliy was not yet in favour. He found his 
jnoteclois there cooli d, saw liis leeturi-s deserted, 
and perceived liiii'self shunned, from the dislike of 
his new doctrines: Ins ccelesiastieal views also suffered 
from it. 'I'his unpleasant situation lusted almost 
four years, wlien he received, by the intervention of 
Woil'. an Invitation to go to Petersbui^, where Peter 
1. wished to appoint liini Professor.of Logie and 
MetaphyKics, and member of bis new Ai-ademy. 
lie was received in tliLs city, where he arrived in 
172 . 5 , with tlie consideration due to his abilities. 
Tlie Academy of Sciences of Paris having proposed, 
about this time, the famous problem, on the cause of 
Gravity, Bilfinger gained the prize, which was a 
thousand crowns. The reputation of tliis success 
was spread abroad among all the learned of Eu¬ 
rope. All the journals repented it; and the Duke 
Charh.s Edward of Wurlemburg, finding that the 
author of this admired Memoir was one of Iiis sub¬ 
jects, hastened to recal him into his duminiun.s. 
'I’he court of Hus.siu, after having made some useless 
attempts to dcrain him. grant'd him a iwnsio’i of 
foiirliundn ii Horins, and a'present of two thmusaiid, 
in rewind of .in invention relative to the art of for- 
tiiicutlon. He quilted Petersburg in 17;H. Re¬ 
turned to Tubingen, Bilfinger soon excited consi¬ 
derable attention in that quarter, both hy his own 
lectures, and by the chiinges which he introduced in 
the school of 'I’heology. 'I’lie whole University pro¬ 
spered under his care; and this establishment is con¬ 
ducted to this day according to hi.s excellent regula¬ 
tions. Without overturning any thing in the founda¬ 
tion of Theology, he succeeded in applying his sys¬ 
tem of Philo.so|)hy to this science, exhihitiug, it is 
said, in his deductions, and in his proofs, a method, 
a justness, and a clearness, whieli be.-poke a mind 
long exercised in deep and rigorous investigations. 
The Duke Charles Alexander, who succeeded 


l?ilfi(i;tM. 



It^ngfr. Cdward,* lud already occasion to i|(>M<;etll^ ‘' 
talents, and put them to oiie. At the time 
. when he carried on the war in Servia, he' main¬ 

tained a regular correspoiidenLC vith BiUinger, 
who had long been known an aole Engineer, 
and had, indeed, made some improvements of value 
in the received system of Fortification After his 
return to Tubingen, he had frcqmnt conversations 
with the Professor on diii’eieiit siibjtcts of adini- 
iiistiation, and ajipointed him, in 17.15. Privy-Coun- 
stllor. Tliis nomination was not u simple hono¬ 
rary title. Bilfitiger saw hiiiiM If raised at once to a 
jiowi r almost unlimiteil. He 11 sisud -ome time a pro- 
moiimi, which lie did not think liini-ell (|ualified to sus¬ 
tain. In a< eeptiiig o/lice. In- first care was to acquire 
all the know ledge lu eess.irv to the disc harge of its du- 
tiis. lie employed almost two vi.irs m assiduous 
labour to instruct himself thoioiiahU in the statistics 
of the country, in coiisideiing its I'oiitical situation, 
its constitution, its interests, ,ind became, at the tnii 


AH his flme waa'^oiMtHirftt^ to some serioua 
occupation, witii the eKcepti^ of one hour is the '***y*'^ 
evening, which he employed in making and receiviti^ 
visits. Mis greatest enjoyment was in cultivating 
his garden. A warm and strong friend, he gave 
many proofs of gratitude to tliosc protectors, who 
hud generously assisted him in his studies^ He has 
been reproached with being irascible; l)ut in spite of 
some slight blemishes, tlie memory of Bilfingcr will 
be alwajs dear to his countrymen, and honoured by 
all (rei mans. Wurtemberg reckons him among the 
greatest men which she has produced, and proposes 
him as a model to her statesmen and her men of let- 
tcis. He was never married, nnel left no issue. He 
died at Stuttgart the IKth of February 17.50. Mis 
works, besides various Papers published in the Me¬ 
moirs of the St Petersburg and Paris Academies 
of Science, arc: 

1. DUpuiatio (le Ilamomd praslabilitd, Tubingen, 


of Jill this study, one of the most emliglitencd mini¬ 
sters tliat his country h.id yet produced. Dilfin- 
ger was placed ni a sitintioii too elevated not to 
excite jealousy aiul haired. He felt it, and wish¬ 
ed to (put the niimsiry ; but tlie court n-fused to 
receive his rcsigiution, soon after tlie tender of 
which, the Duke died. Hillintri r experienced from 
Ills successor all the considerai.on and all the 
fiieiielship wliie.li he had cviu lu med in the be- 
giiuiing of hi.s t'.ireer. ftecentd into a coni;- 
deiice without bounds, he ii.id the jiower to rea- 
li/,e without obstiielu, th.ise pi ms of iidmiiiistia- 
tion with whicli the most i iiliglitciied patriot! m 
had inspired him. Uurtembdg siiii feels the bappy 
iiiflui lice of Ins niinistiy. Conmieite, public iii- 
stuiition, agriculture, were* [liOtccfed and luiie*- 
Jitiriti'd b\ his caies. 'I he eiiltiiix of the’ vine’, 
<>( so inue’h iiuportiinee in this eoiintiy, was one of 
tlie ('riiicipal objects of his attention. We ought not 
to foi gi t til It ho was the original mthor of that .sti le t 
union which h,is long united W mteuilierg and I'russia, 
and of the inipoitance to winch the heii-dit.iry I'rmce 
<)1 \\ iiitcinherg wtts-raised at the court ot Beilin. 
In 17"7. the ijiike noiniiiated him Pre’sident ol his 
(oiisistory, and Secretary of the grand Order of the 


1721> in 4to. 

i. JJe Hat mould Avimi et Carpark ffumani maxi¬ 
ma pt{r\labtlitd Conmentatio lippot/ieiica, Franefort 
on the .Main, in Kvo. I'his woik was inserted 
in the Lxpurgotoiy Index at Home in 17tl4. 

.'1. Ik Online rt Permi'-stotie Malt, pripiipve Mo~ 
tails, Commintnlio Phtlosophka, ibid 17^4, in 8vo. 

4. Spiiimrn Dactinicp Veietim Sinarum Alaralit 
el PoliluiT, Francf. 17iJt, in 4to. 

5. Dkierlalio Uinlomo (iiluphtra dc Specula Ar* 
chtmedk, Tubingen, 17~.5, in Ito. 

6. Dilucidiiltaiiei Pliilosophtece de Dea, AnimA 

IJiimaiid, Muudu, et (Jenermbus Itemm /I^ctioui- 
biii, ibid, 111 4 to. 

7. /ki/titsfi I el llohiuinni EphloUe de llarmonid 
PtUitubilild. 17!i8, in tto. 

h. Dispu/alro de Aaliod et Legibut Studit in The- 
ul joi.) 'J'/irlia, ibid. 1731, in 4to. 

<) DispninUn de Cultii Dei Italiunali, ibid. 17,31. 

10. i\ol<e liretes in Ben. Spinone Alelhodum Ex- 
phtiini/i SLii/ituras, Tub. 1732, in 4to. 

11. Dr Mpilerii\ Chfietiante I'tdei (teneralim Spec- 
tutis Sinno, Hrritaluh 1732, Tubingen, 1732, in 4to. 

I J. l.hmenta Phpstcet, Leipzig, 1712, in 8vo. 

13. La Ciladelle Couplet Liupzig, 175G,<ii 4 to. 


(’Iiace. lie was also Curator ol' the University of 

'riibmg(.n, and member of the Royal Academy of See Dwgraphtc Umxetscilc, Tom. IV. 



BILLS OF MORTALITY. 


Hills of 
Moi tnlity. 


Objecli of 
(Ills Article 


IMoiy. 


Bili MOK r.ATjI I ^ iirt* niistructs from pn* 
risli n-gisifiTS. sliowiiig, as tlicir niiine imports, the 
numbers that liiive diecl in any parisli or place (luring 
crrlain periods of time, as in eacli week, iiiontli, or 
year ; and are, ueeordingly, denoniiiuited weekly, 
monthly, or yearly bills. 'I'luy aKo include the num¬ 
bers of till' rmplisms during the same periods, and 
generally those of the marriages. 

What lull been advanced on tins Bubjcct. under the 
bead Mdhj ai.itV, bim.s of, in the Encijdojutdia, 
apjiears to have been tiiken from Dr I’rieo's ()herva- 
linns on linmionnrij Pnipnents ; and is designed 
jiriiieipally, to explain the method of constriieting 
Tnhlt's of Mminlih/ from such Bills, w liieh shall ex¬ 
hibit the law aeeording to which human life w'astcs 
at every age, and shall eiinble us to determine readi¬ 
ly, the prohability of its eonliniiance from any one 
age to any oilier; a snhjcet « hieli will be tix-ated in this 
Snuplfwrnt under tlie head Moin vmty, law of. 

The objects of the present article are these:— 
l’'ir.st, to give a brief history of the principal things 
that havi: been done in this way, which may suffice" 
for such as are not disposed to go further into the 
Hubjeet, and may, at the same lime, indicate the best 
sourcos of information to those who take more inte¬ 
rest in it. 

As both mortuary registers and eiuinieratioiis of 
the people are much more valuable when eombim'd 
than when separate, we shall also notice some of the 
principal emmierutioiis, the results of wliicli have 
l>een published. We shall then point out some of 
the principal defects in most of the (lublished regi¬ 
sters and enumerations ; and, lastly, slmll submit some 
furras, according to wliicli, If enumerations be made, 
and registers kept, they will be easily convertible to 
useful puiposes. 

Theanaents do not appear to have kept any exact 
mortuary registers, at least no account of any regi¬ 
sters of that kind, with the ages of the deceased, have 
comedown to us; and although, in the Konian Cen¬ 
sus, first established by Skiivius Tui.i.iu.s, both the 
ages and sexes of the people were distinguished, we 
have no exact account of these particulars in any 
one of their enumerations. 

Indeed, the principal object of the rrnsns among 
that warlike people, was the levying of men and 
money for the purposes of compiost; the dur.ilion of 
human life appears to have occupied very little of 
their attention, and their ])roficioncy in the science 
of quantity was not sidlicient cither to show them 
what the necess.'iry ila/u were, or to enable tliem to 
draw just iiiterences from them, had they been in 
tbeir posses-siiHi, 

A good account of what the ancient Homans did 
in this way, witn references to the original uutliori- 
ties, may be found in the Italuiu franslaiion of .M. 
Demoivre’s Treatise Amuilies on Lives, by (iaeta 


and Fontana, which was published at Milan, in 8vo, Hills of 
in the ycaf 177<>. (Discorso Freliminare, Parle .>.) ^*"'’***jiy* 

The keeping of parisli registers cominenccil in 
England in the year I.'J.'IS, in conseipience (»f an in¬ 
junction issued in that year by Tliomas Cromwell, 
who, after the abolition of the Pope's authority in 
this kingdom, in the reign of Henry V'lll., bad been 
appointed the King's vicegerent in ecc!e.«iastieal af¬ 
fairs. 

Some parish registers in Germany appear to have 
commenced with the sixtetmtli century; and in the 
G'dtfliche Ordnunpr of iSussmjIch (T. S. S. 2H.), w'c 
are informed, that at the time of Lord CroinwajH’s 
injunction, they had already old registers of that 
kind, both at Augsburgh and Hreslaw. However, 
the extracts ho has given from the Augsburgh re¬ 
gisters do not go back further than the yeiii l.'lOl, 
nor those for lircshiw beyond 1/>S5. About the be¬ 
ginning of tlic scventeentli century, .•^neli legdsters 
appear to have been established in most parts of Eu¬ 
rope , but it was not lyitil the year lti()2 that tluy 
began to ;ittriiet public notice, and to be considered 
as the sources of valuable and inteiesiing infornm- 
tion. In that year, .lohn Graunt, a citizen of Lon- Mr Graiiiit. 
doii (ui'tcrwards an oflieer in the trained bands of 
the city, and a Fellow of the Royal Society I. publish¬ 
ed bis Siilur'il and Polilienl Observations on the Bills 
of JMortidih/, principally those for London. The 
London bills, or accounts of baptisms and burials, 
appear to have been occasioned by tlie plague, and 
to have been begun in the year a time of great 
mortality. They were afterwards discontinued, but 
were resumed in UiO.S, after the great plague of that 
year. They have ever since been continued weekly, 
and an annual bill also has been regularly published. 

In 1()2;), the number of deaths by the diHerent dis¬ 
eases and casualties, were first inserted in them, also 
the distinction of the sexes; and these have been 
continued ever since. But it is in the totals only of 
the baptisms and burials that the sexes are distin¬ 
guished in these bills. They do not show how many 
of each .sex died of each (fisea.-., neither have they', 
since abeu the distinction of the ages of the 

dead was fin t introduced, shown liow many of each 
sex died in each interval of age, but only the total 
number of both .sexes. 

This book of Graunt's, although the first, is also 
one of the best that have been published on the sub¬ 
ject. It cont.ains many judicious observations on the 
imperfections of the bills, on the proportions of the 
deaths from dilfurent diseases and casualties, aial on 
their incicasi and decrease, with the probable cause's 
of such fluctuations. He also observed, that “ the 
more sickly tin; years are, tho less fecund or fruitful 
of children also they be.” 

Besides the London bills, he gave one for a coun¬ 
try parish in Ilamp-sliire, in the first edilion'of bis 



1 Babof book j %nj, in «n the later editions, two 

VjMtoriaiiiy. others,'one for Tiverton, the otlier for Cranbrook in 
with a fe'w observations oh foreign bills. He 
almost always reasons justly froiHj-, his data i but, as 
tliese were very imperfect, in his endeavours to draw 
more information from them than they could supply, 
he 1ms sometimes fallen into error. 

Even in tliis enlightened age, when a much greater 
proportion of the people devote a portion of their 
leisure to the acquisition of knowledge .than in 
Graunt’s time, subjects of this kind have but few at¬ 
tractions for the generality even of reading men, 
who cannot endure the fatigue of thinking closely 
for any length of time. The autlior, aeeordingly, 
expected his readers to he rather select than nume¬ 
rous, and was ambitious of that distiiietiou, as ap¬ 
pears by the motto lie prefixed to his work, 

-A'on, iM St inirelur Tuilm, hiboro, 

VontfiUm jiamia Leclonbiu.—— 

The book w-a-s, however, favourebly received by 
llic public, and went throiigli five editions in fifteen 
year.s, the two lii>t in -tto, tlie three other.s in 8vo; 
tlie last of tlicin, published in two years after 

the iiutlior’s death, was edited by his friend, Srr IVtl- 
liam Pfltif, who, in consequence of having sonietinies 
•spoken of this edition as bis own, has by some writers 
been erroneously considered as the autlior. 

Graiint’s observations, like all others of a siniilaj' 
kind, by showing the usi'fulne.-s of parish registers 
•niid bills of niortallly, contributed to form a taste for 
these inquiries tiinong lliinking men ; and, conse¬ 
quently, to improve Initl) the registers and the iiills 
derived from llieni; .so fliat, from his time, the siili- 
jeet lias been eontinn.illy cultivated more and more. 
Parisli registers, in most part.s of Europe, have been 
kepi Avitli more care; and a succession of works of 
coii.siderablo niorit. have been published on the sub¬ 
ject, eontaining .m impoi tant part of the natural and 
political history of our species, and tilfording valua¬ 
ble iiiateriaU for the seienee of political economy. 

The principal of these works we proceed to give 
n .short account of, in llic order of their publica- 
tion. 

As the ages .at which the dcatlis took place were 
not in.serted in the London hills till ('aptuin 

(Jraimt could not avail himself of th.it iuiportaiit in¬ 
formation, but made a fruitless attcuipt to deteriiiine 
the law of mortality without il. 

Dr H.(II(y. The IJreslaw bills tippear to have been the first 
wherein the ages at which the deaths took jilace were 
inserted, and the most iinportunl infortiiatiou whieli 
Hills of Mortality can niford, was lin-t drawn front 
them by Dr Halley ; who, in Hijl'^, constructed a ta¬ 
ble of mortality I'or Hreslaw from these bills for the 
live preceding yetirs, aiid inserted a jaiper on the 
subject in the Philo-iophiail Tmnsnetions, N'o. 1 <)()'. 

In Dr D.ivenant, in An npon ihr pyo- 

Methods nf imi/i/ii;, a J’/'iplf (Ininrrs in the 
Bnlluncr u['Tindt. pnnli.'ln d some extracts from 
2\atural and P.ilitii iii (ih.ci yntioiis and Coihlu^wns 
upon the Sln/c and ('ontl/lnnt n/' Knpjnndy by per- 
nii.vs.on o( their author, Gregory'King, Esip Luiieas- 
ler hir.ild. who had eoinpleted tliein in Jliyfi, thongli 
voe. tj. i-AHX a. 


l)i D.ivr. 
iM'il aHii 
On i;<My 
King. 


th^ey still remained in matiosi^i^t': and tlte whole of Bilb of 
this very curious production was publislied by Mr Moimlity. 
Chambers at the end of his Estimate in 1802. Mr 
King derived his infurtnation from the pull-books; 
from actual observation.s in particular places; fioni 
the assessments on marriages, births, and burials; 
and from the [tarish registers. Many of his eonelu- 
sions agree surprisingly well, considering the time he 
wrote, with those which are the results of a Imn- 
dred years of furtlier observations and inquiries. He 
hail access to miicli better data than (jirnunt, and 
bis eoticlusions .are mure accurate ; but he does not 
explain so fully bow ho arrived at thoin. 

I'roin the publication of Davenant’s essay, al)ovc Al. Keisa- 
mentioned, lUMfly forty years Jiad elaiwed without l>»uin. 
any lliing I'urtlier being done in this way, when iM. 
Kcrsebooni pultlislied an essay, in the Dutch lan¬ 
guage, on the probable number of people in ITolbind 
and West Friesland, which lie deduced from the 
Hills of Mortality (Hague, 17.18, Uo); and two 
others in 17KI uud 171-2 : an account of the first of 
these tlirct* es.s;iys may be seen in the Phdosuphical 
Trnnsaclions, No. 450, and of the two otliers in No. 

40'8. 

In 1742 was published the first edition of the ce- j. p. Si'tsj- 
lebrated work, entitled Die (■idtllichc Ordnvng in den iiiilcli. 
I'crandeiiinnen des mrnschlkhrn Geschleehls ans der ■ 

(ieburl, dem Tode. uud der FnrlpJ/anzttn^ dcsselbeu 
enuiesen von Johann Peter .Siissmilch. 'I’lie second 
edition appeared in ITIii, eiiriclied with the nmte- 
rtals wliieli bad been laid belbre the jmhlic throitgli 
various eliaimels in the interiiii; the third in 1765, 
and in 1775 a Iburlh edition of the two volumes of 
Siissmilch was publislietl by Cbristiau Jacob Hail-J I{immann> 
maim, to which this editor hiniseif added, in 1776i a 
third volume, consisting of-adilitions to the other two, 
and remarks upon tlieiii, with many new tables, and 
a copious index. The last edition of this work was 
pultlislied in 1798, but it docs not appear to have 
been augnicnlcd or improved since 177 fi. It con¬ 
tains long dis.vertalions on every thing not routlie- 
imitical connected with tlic subject, and, besides 
original information, includes the substance of till 
the other publications on it' previous to 1776 ; with 
an immense collection of materials, vvliicli, when 
borrowed, are olten better arranged and render¬ 
ed more convenient I'or reference, Ihun they will 
be found to be in the works they were i-Mraeted 
from; be.vides, the original sources of infoiination 
are always referred to, and llie.se advantages, wiili 
that of a full index, render il a vniuiible work for 
oeea.vional relereiiee. The tliree thick 8vo volumes 
eoiitain upwards of 2.'i00 pages, elo.-ely p. hited 
with a small type, and the tables alone occupy .'j.'IO 
pages. 

In 1746 was published the Essai of M. Depar- 
eieitx, which lias been already mentioned in the lu'-cj.ux. 
torieal introdiictioii to the article AN.NLt'rits in this 
.Sappleincnt: infonimtion niiieli wanted on thi.-; sidi- 
jeet, was there given in a very clear and popular 
manner, and the work no doubt eo.itiilmied greatly 
to the advanceiiieiil ol'the seienee. It piohably had 
some inHiKiiee in jrromoling the estal'.i.'lmicnl of 
what is called the Tidnlk-aykei in bwedeii, which 
«'] 
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Bilik of took place b I749, and of which we slmll have oc- 

Mortaliiy. casion to take further notice presently. 

^ In 1750 appeared, in 8vo, Neiv Ohseixations na- 

■ liiral, moral, civil, polUical, and medical, on Citt/, 
Ttncn, and Conntrj) JiiUi qf Morlalihj; in ichiih arc 
added, lariat and clear Absfrael.t oj the bed Aulltorn 
xcho have written on that suhjerl; with an Apjirndix 
of the IVeather and Meteors, by 'J’lionias Short, j\l.D. 
wliieh he liad '* liad on the anvil" for eighteen years, 
«H he informs us in the Preface to his llistori/ of Air, 
IVenihcr, A'c. 'I'his author, with incredible labour, 
eolli cti d t'xiraclB from tlie inortnary and baptismal 
registers in 11 great inuny iiiarfcet-towns and cotuitry 
parishes in England, chiefly in the northern counties, 
in almost every variety of soil and situation, aml*ie- 
diiei'd them into tables in various ways, so as to 
enable liini to draw useful inferences from them. 

lie informs iis that Loril (iromwell's injunction in 
lo.'lK was but little regarded in many places till the 
year Jo.'j!), when another was issued for the same 
purpose by Queen Elizabeth; ncvcriheless. he had 
procured several exact country registers, coinmeii- 
cing with loHH, and contimied, without one cha.-m, 
for more tlinii two hundred years; and the regoters 
before llil-'l-, be considered to be miieh more valuahle 
than afterwards, on accomit of llie inerease of dis¬ 
senters from that time. Ifi‘ likewise procured both 
the numbers of families imd of souls in seven of the 
iniirket-towns. and lilfy-lbitr of the country parishes, 
for wliich he liad fegislers; and thus arrived at sa¬ 
tisfactory information on several points, wliieh, till 
then, had been very iiuperfeetly imderstoinl. Put 
the sexes were not distinguished in his enumera¬ 
tions ; neither were the ages, in any of the eruimo- 
rations or registers lie has given accounts of, except 
in the London Hills of Mortality, and what he has 
taken from Dr Halley, respecting those for Hres- 
Inw. 

Although Dr Short took so much trouble in col¬ 
lecting materials, and has generally reasoned well 
u])Oii ihein, be has shown but little skill, and does 
not appear to liave taken much pains in communi¬ 
cating bis information to his readers; so that it costs 
them considerable labour to find what they want, es¬ 
pecially in his tables; and when f'oimd, to uiulcr- 
stiind it. 

Mr Morris In 17S1 was first printed a tract by Corbyn Mor¬ 
ris, cntithal, Observations on the past !>roxi'th and 
present stale of the ('itof London, w'dU the most 
convenient and instructive tables of the London bills 
that have been printed: they contained the annual 
baptisms and burials from the year IfiO.'t, the num¬ 
ber of anmml deaths by each disease from IfiTo, and 
of each age from I7'd8; all brought down to the year 
17 .^ 0 . This tract was reprinted in 1758, with a con¬ 
tinuation of the tables to the end of ! 757; these 
also contain useful annual averages and proportions. 
Mr Morris’s observations are generally very jiulici- 
oits, but he w’us one of thase autliors who upiieur to 
have laboured under much misconcoption with re¬ 
gard to the evils to he apprehended from the mor¬ 
tality of London, and what they considered to be es 
baneful effects in drawing recruits from the coumry. 
'I'liese writers did not perceive, or did not suflieimtly 
consider, that the natural procreative power is much 


r 

more than adequate to supply any watte of ^at kind, Bills of j j 
and that the real obstacle to tlie increase of th4 peo- Motislity-/ , 
pie, is the limited rhesus of subsistence. This 
been observed by Dr Halley in his Further Consi¬ 
derations on the Breslaw Bills of Mortality (Phil. 

Trails. l6’<).7l, though it there also appears, that he 
had not sufficiently considered the mode of its ope¬ 
ration : this was first fully’ illustrated by Dr I'ranklin 
in his excellent Ohsetvations on the Increase of Man- 
hind, Peopling of Countries, &c. written in Philadel¬ 
phia ill 1751, the same year in which Mr Morris's 
pamphlet w'as first published. The author also point- 
eil out in that pam|il»lct, material defi;ets in the Bills 
of .Mortality, and proposed a better method of keep¬ 
ing them, not only in London, but throughoul the 
kingdom. This gave oceasioii to a paper by Mr 
.lames Dodson, which was inserted in the /V//7o.w-Mi Dixbuii. 
phhid Truiisaitiniis for that year (17.51), wherein he 
showed the importance of their being so kept as to 
.art'oril the incims' of valuing annuities on lives, ami 
proposed other alterations which appeared to him 
calculated to III tiieni fiir tlie [iiirpose. 

Nicolaus Struyek of .Anisti rd.im, who, in bis /a-Nicol.i.i* 
Irodactioii to (ictieral Ceof^niphy, published tliere jH^uiiick, 

1740 . bad inserted ((Ussiiip^eii over den slnal van 't 
Menseheli/h drsloe^t) Con/ret it res on the Slate of the. 

1 In,nan Sptciis; published at the same place in 
I75.‘{, a (jiiartu volume, the first half of which is as- 
tnenomieul, tlie otlier (‘Jlfi pages) is entitled fA'iider 
Ontdelchiiipen noopeii't den stoat van hel Mcnschclyk 
dcshigt), h'uvlhet Discoveries concerning the State of 
the Unman Species. It eoulaius statements of uc- 
fuai emmier.ilions of the peojile in many Dutch vil¬ 
lages, principally in North Holland, wherein the 
sexes are distinguislical, and the miiubers in child¬ 
hood, celibacy, inarri.-ige, and widowliood; but witli 
respect to their ages, it is only .stated for each sox, 
bow many w ere under ten years, and how many of 
the unmarried were above that age; exeejit in Uvo 
instances, wliefin the number of each sex is given 
in each interval of live years of age, from birth to 
the extremity ol' life: they amount altogeiliiT to 
of whom not one was above the age of 8.5, 
aiul only i'our above SO. 

He gem rally gives, for ea b place, the namc.s and 
professums or oecitpatiuns of the persons who nuule 
the enumeration, ami the (irteise day on wbieb it 
was made; or if it i>ec«pied the parties more days 
than one, those on which it «'as eommenceil and 
••ompleted ’I'c given; a practice which shows a laud- 
ahl<‘ solicitiitio about particuiar.s, iiiid a title to our 
confidence, the want ol w Iticb we have great cause 
to lament in too many other writers. 

Extracts troni niimy parish registers art; also given; 
in these, too, the ages are seldom noticed; but in a 
few cases they arc given very minutely, especially in 
that of Westxaandam, for wliicli, the numbers who 
died in each interval of five years ol' age, from birth 
to the extremity of life, are given; also the number 
in each year of age under fifteen, tlie luimber in 
each month of the first year of ago, even the num¬ 
ber that died in the iiist hour from birtli, in the first 
twenty-four hours, and in each day of the first week 
©f their age. During a term oi' nineteen yeans, the 
whole number of deaths thus registered was ; 
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\ Bill* of biJt the sexefl ■were khdt'^'itoguished under fifteen 

\Mortaiiiy. of age, which Stiruyck himself kmented- The 
work also contains much information' rospecting the 
population and parish registers ot^-Amuterdam, Haat- 
lem, &c. with some accounts of other countries, and 
of otlier works on the subject. 

Df Bircli. In 1759 was published, at London, in ^to, A Col¬ 
lect hn of the Year!If Bills of Morialxtij,Jvom 1657 to 
1758 inclusive, together voith several other BilU of au 
earlier date ; to which were subjoined Captam Graunt’s 
Ohsciratiims i Another lissay in Political Arithmetic, 
by Sir William Petty 5 the Observations of Corhijn 
Morris, I'.sii.; and A Comparative Vino of the Dis¬ 
eases and A;>es, rcitk a Table of the Probabilities of 
I,iff for the last thirty years, by J. P. Lsq. 1'. U. S. 
This is a valuable compilation, and lias been gene* 
rally attributed to Dr Birch, the Secretary and His¬ 
torian of the Royal Society ; the preface is very ju¬ 
dicious, and contains a good deal of information. 
For the following history of this publication, the 
author of the present article is indebted to the 
kindness (d‘ Dr Ilebcrdcn :— 

“ The bills were collected into a volume by his 
father, the late Dr Ilebcrdcn. He procured like¬ 
wise, observations 1 rum scs cral of his friends, rectors 
of sonic large parishes, or others likely to give him 
inrurmatiuii; particularly from Bishop Moss, Bishop 
(Irceu, Bishop Sipiirc, and Dr Birch. These, to¬ 
gether with sonic of his own remarks, were thrown 
into the form of a preface; and the whole was coni- 
niitted to the care of Dr Birch. To make the cal¬ 
culations whieli appear at the end of the book, Dr 
Ilebcrdcn employed .lames I’osticthwayt, J-isif. a 
very distiugiiislied arillimelician.” 

M. Mm- 111 the year I7h’(), this hrnneh of knowledge was 
saiiee. enriched with new' materials, of more value than all 
that had previously Ix'cn liiiii before the ))ublic. 
These were contained in three publications, of which 
we shall lirst notice the IMicrohes sur la Population 
lies 11 ,'iieralites il’Auvergne, <ie Lyon, de Itoiieu, el de 
ijnelques Provinces ct Cities du Itoynume, Par M. 
Messance, Itee.evcur des Tallies de I'Llection de Saint 
Ktiennc. 

Most of tlic political writers in France, for some 
years previous to the date cif tliis publication, had 
asserted confidently that the kingdom was depopu¬ 
lated, hut without ]iroduciug any proofs, 'flic ob¬ 
ject of M. Messance was, to enable his n;adors to 
jiiilgc of the merit of such assertions, and to jiro- 
nouiice less v.agiiely 011 a subject in itself so interest¬ 
ing, the knowledge of which can only be obtained by 
a great number of facts and actual observations. 
The work, accordingly, is filled with tables, e.xliibit- 
ing the results of actual enuiuerations of the people, 
and of extracts from the parish registers. 'I’liey 
show', for each sex, how many were under 11, 
or ill celibacy above that age; those in the states of 
marriage and of widowhood; and the number of do¬ 
mestic servants. 'I'he numbera of families arc also 
stated; and the ciiuiiicrations of the ecclesiastics, 
properly classed, are given separately ; but no other 
infunnation respecting the ages of tlie living is given 
than that mentioned above. A great many state¬ 
ments are also inserted of the numbers that died in 


difTenbit parishes, andiwtra ai^awve diatriots, under lUUs of 
5 years of age, between 5 and 10, and in each in> Meruhty. 
tervai of 10 years, from tltcnce to the ago of lOO; 
during diilefent periods of from 10 to 40 years, or 
more, generally ending abou^tlte year 1760; but in 
these ttie sexes are not distinguished. 

In al! cases, he has given the general results of 
his tables, and the proportions they afford, very dis¬ 
tinctly stated; and among these results, the increase 
of the population during the preceding 60 years, 
to wiiich Ills researches were generally limited, is 
clearly ascertained. 

'I'ho work also contains many interesting tables, in 
wliich the rate of mortality, and the produce of nia- 
nufactiiriijg labour, arc compared with the contem¬ 
poraneous prices of grain, in various places, general¬ 
ly for periods of 20 years each. 

Ill the same year was published, at Vverdon, in »r. Muret; 
8vo, the work entitled Mentoire sur I'etal de la Po¬ 
pulation, dans Ic Pays de I'aud, qui a oblenu la prix 
p-opose par la Societe wcommiiqur dc Berne, Par M. 

Muret, premier Pasteur ei Vevey, el Secretaire de la 
Sueieir (F.conowique de Vevcq. 

'file Fays de Vaud contains 112 parishes, and the 
population lit that time was about 110,000 souls. 

M. Muret wrote for information to idl tlic clergymen 
in the country, who made him returns of the num¬ 
bers of baptisms and burials in their respective pa- 
rishes, for diflereiit periods, Iroin 10 to 40 years, in 
many of which botli the ages and sexes were dis¬ 
tinguished ; and from about two-tiiirds of tliem lie 
obtained also the numbers oi' marriages and families 
actually subsisting ; also the number of souls, “ or 
at least of coirimuiiicants,” in their parisiies: but 
iieitliiT the ages nor sexes were distinguished in any 
of the enumerations of the living. 

This perfunimnec does much credit both to the 
author's industry and Adgineiit, but it has also nia- 
teriid defects. He giwe upwards of 60 tables, by 
whieli lie intended'to sliow the probabilities and ex¬ 
pectations of life till five years of age, and at every 
fifth year aflcr that, in different parisiies and places, 
under various circiiinstances of soil and situation, 
and for people of ditterent habits and occupations ; 
also for the two sexes separately. These must have 
cost him a good deal of labour, and would have been 
extremely valuable had tliey been correct; but, iin- 
forlunatcly, be did not understand the construction 
of such tables, and they are not to be depended 
upon. He also took considerable pains to determine 
the rates of mortality among married and single ivo- 
nicii, considered separately, and thought he bad 
proved that it was less ainoiig the married; b..t the 
pr.iofs he adilueed were not conclusive. Sonic of 
his observations on tlic slate of the population, and 
the plans lie rccoiiiiiu-iidcd for increasing it, also 
show, that he did not understand the princijile on 
which its progress depends. 

It is with niiieh reluctance that we make, on so 
respectable .m author, remarks wliieli apply eipudly 
to ahtiost all his predecessors in these impiiiies; but 
tliis we consider to be rendered iiecessary, by the 
Memoir generally, and the Tables in particular, hav¬ 
ing been praised for their extreme aeeuraey, in a? 
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Bills of vory good abridgment of thorn, in$erted In the sc- 
cond volume of a book, entitled De Re Ruslica, or 
fhf. Repository, 8vo, London, 1770. 

The disacivantages of her soil and climate neces¬ 
sarily keep Sweden thinly peoplid in comparison 
with the countries which, in lluse respects, are inore 
happily circumstanced; and since tiu' year 
state of the po|>ulution has been an object of anxious 
solicitinle with tlie government; which, in 17‘1'J)> 
cstal)lished wliat, in this country, would probaI)Iy be 
culled a Board of Pojndation (but is there denomi¬ 
nated 'I'Mlv.trkd), for redueing into ec'iivenient 
forms the extracts from the paiish registers, and 
the returns from the magistrates of the immbers of 
the people, which the governors of the diderent pro¬ 
vinces are required to state to the coinniissioners 
, appointed lor these purposes. The extracts IVom 

the registers arc made and transmitted annually, but 
tilt* enumerations only once in throe years. 

J’rinted forms, with proper blank--, distingm'shing 
the ages and sexes, both of tlie living and the d<‘a(i, 
with tlie diseases the deaths wore oecasioued l»y, are 
distrilmled throughout tlie country, to enable the 
people to make these returns cornetly and unil'orm- 
ly ; and the infornialiou thus ae(|uired, respecting the 
stall' of populatioti and mortality, is much more cor¬ 
rect and satisfactory than wliat has been obtained in 
any other place of eonsulerablo extent ; bin. from 
causes which we have not room to explain here, tlio 
result.-, were not laid helbre the puhlie until some 
years after the returns were made. 

AI. VVarjrt-ii- M. Wargentin, who was one of the Coninilssioncrs 
of the Tabellvarket, inserted in tlie Transati/ons <;/' 
the Roynl Aciulcmif of Srimre, a; SiorkJio/iii. /or the 
i/eiirs 17!>i orit/ ITo't, paper.-- on the u.sefnlne.ss of 
annual registers of liiiilis and deuih.s in a country; 
which, like all his other productions, were written 
with niiieli judgment and modesty ; but, to illusiriitc 
the subject, he was generally under the neces.sity of 
borrowing materials from the writings of others; as, 
at that time, he was only in possession of the results 
of the Swcdi.sh return.s for ilii- single year J 7 I p, In 
till! s:iinc Transactions, for the year J7b(), he insert- 
c-i'i a paper on the mortality in Sweden, wherein he 
gave fables exhibiting tlie luiiiilu-r of the living of 
each sex ill each interval of age, in the years 1757, 

I Tb'O, and 17 (i-'l; also the number of aiiiiual deatlis 
of each age and sex during u period of nine ) ears, 
eotnmeneing with 1755, both for all -Sweden and 
l-’inland, and for Stoekliolm soiiarately; with other 
interesting results of the registers and eiumiera- 
lioiis, and many judieimi.s observations upon them. 

'I'his paper ol’ M. Wargeiitin’s i» more valuable 
than all tliat had previously been published on the 
subject; it is also to hi* found in the French abridg¬ 
ment of the Stockbohn Transactions, in the eleventh 
volume of the Co//rc/w« Acndi'miipte [partic rlian- 
•rerc), which abridgment was also published .si-pa- 
ratcly, at Paris, in 1772. 

In 17fi7, Dr Short published, in fto, A Compa- 
j ative History of the Increase and Decrease of Man^ 
tind, in which the tables are printed more iiiteiiigi- 
bly, and there is more information respecting foicign 
* Bills «»f Mortality, than in his jVrto Obsen-ations. 

Dr Price, 'j'he first edilioH of pr Price’s Observations on 


:m:0' 

Itcvfrsionnry Parents appearerl in 17711 , and Bills of , 
contained “ observations on the ex]>ectations of Uort.ilii3r, 
lives, the increase of mankind, the number of inha- 
bitants in London, and tfic intluence of great towns 
on licaJth and population,” wliich had been published 
ill the Philosopbiad Transactions tor 176.9, and 
added considerably to the iiiforniation on those .'-nb- 
jects which had been previou.sh before the public; 
also observations on the propi'r methods of construct¬ 
ing tables of mortality, mentioned at the eoniinence- 
ment of tills article, and which we shall Iiavo occa¬ 
sion to notice again. 

In the Pliiliisopkic'd Transactions for the years Dr ILiy- 
1771-and 177-'», were inserted two c.\eel!eiit papor.s6*'tk. 
by Dr Haygarth of Che.sler, wherein he gave the 
Bills of Mortality for that city, for flu- veais 1772 
and lT7-'> n.'-pictively, in a ibrin calculali-d to ex¬ 
hibit, at one view, the most luseful and interesting 
information sueli bills can afford without Cideiila- 
tion, and pre.xeiiting to the calculator data that are 
essential to the .^o.'utioii or'the most hnjiortaiit <|i:es- 
lion.s re.-ipeefing the stati- of tin- iiopiilation. Three 
papers by Dr IVreival (also of r inisidcr.ible ni(-ril)i),.pjrfiy.,( 
appeared in the same 7'^.'ra--(rt7/o/'.? about tliis tin'io, 
relating principalis io tin- population of MaiieliOtter 
and its iieiglibourliood. 

Ill 177,S w.is publi.-lied, at Paris, in .S\o. the siorkM. Molicaii, 
entitled Rriiicrc/n's « Cortstdrralions siii in Popu¬ 
lation dc in Prance, par M. .'Iohe;m. 'fills book is 
agreeably written, in a w.iy eiilirely popular, and 
will probably he perused with more pleasure, there¬ 
fore, nl.so with more prolii. by the generality of read¬ 
ers, ihaii any other on the .-mhject of population. It 
contains gn-af iitiinhc,' of l.djles, for unuiy of which 
he was indehied to other writers, Ls],eeiall_\ to .M. 

Messaiice; bill In- has also given many that are ori¬ 
ginal, (K-rived from the Bills of Mortality and actual 
eniinicrations of the peopde, though, without explain¬ 
ing in a satisfactory innnner how he obtained his 
information, whicli, if it he eovreet, must havi- cost 
great labour. In his preface he sa3's, *' il est tci pa<>e 
dc ce Hvre t/ttl a conte necessniretnenl denx wots de 
travail, el tin volume de chijfres." 

Tlie fourth, edition of Dr J'rice’s Observations on 
Reversionartf appeared in ITS.'l, and con¬ 

tained i)iin.li new and valuable information on these 
Milijeets, as has already been observed in the husio- 
rieal introtluelion to the article Ankoitic.s in (his 
Si/pplemi nt, 

111 ITKd’vas piihlishetT, at Polersburgh, ;ii the -^e/,v ji, 
of the Acai/, m/i ofScieturs there, for flu- year I7S2, an 
essay by M. IvralB, on the marriages, births, and buri¬ 
als, at Si Petersburgli, during a period of 1years, 
from ITh'i to ITSb, preceded b}' a general c.sjmsition 
of the uses .such tables might be applied to, if die 
observations they record were extended twer entire 
governments in -Russia. This paper contaiius seven¬ 
teen tables, which show the number of deaths at 
each age, and by each of’ tlie principal diseases, to¬ 
gether witli the nimihers of marriages and bap¬ 
tisms; the numbers in each ease, being given for 
each of the 17 years separately, ns well ns for the 
whole term; and the sexes arc always distinguish¬ 
ed ; as are likewise Ibreigners from the native Rus¬ 
sians. 
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\ \ Rills of would been , rendered very va- 

* loable; bad t^y been accompanied by statements of 

the numbers of the Irving of each se m the differ- 
' ont pitervals of age; but for wimt of this informa¬ 
tion, it is difficult to apply tlioin to any useful pur¬ 
pose, and many of the inferences M. Kruifthas drawn 
from them arc very uncertain. 

l>r Hry. During a period of nine y ears, commencing willi 
ihani. 1779, and ending with 17S7> Hr Heysham of (larlidc 
hept accurate registers of tlie birtlis, and of tiie 
tlcatlis at all ages, in the two parishes which compre- 
■ hend that city and its environs; also llie diseases 
or easualiies which the deatiis at eacli age were oc- 
easiiinod hy; and tlie sexes were in all cases dis¬ 
tinguished. These excellent registers were kept 
with great care and skill on the plan of Dr Ilay- 
garth above-mentioned, and incliuled all dissenlcrs 
nithin the two parishes. Dr Heysham published 
them from year to year as tliey were made, and ac- 
eouipfiiiied them witli valuable ohscrvalions on tlic 




Cafliilei and its ndghbrariu}^.H\M«‘NIcander was a bill* of 
Member of the Royal. Academy of iicicnces at 
Stockholm, also one of the Commissioners of tlio 
TabeUriirket, and tlicir secretary. We are sorry to 
announce his death, which took place in Uie summer 
of 181.5. 

In the year 1800 was published, at Paris, inM,MoDrgnt 
8vo, under the title of liisni dc Statisti</ue, a me¬ 
moir hy J. A. Mourguo, on the births, mar¬ 
riages, and deaths, that took place in Montpellier 
during a period ol^l years, ending with 17J)!^) with 
the ages at which tlie deaths ha|)pened, the sexes 
arc also distinguished, and the population of tlie 
place appears to have been nearly stationary. The 
tables and observations of M. .Mourgne appear to be 
more valuable than any others relative to the popu¬ 
lation of France, that have yet been published, ex¬ 
cept those of M. Depnreieux, wliich related only 
to select orders of the people. This memoir was 
read at a meeting of the French National Institute in 


slate of the weatheraiul diseases in enoli year. Tlieir I79'>- and printed in the Mem. dc.s Sir. lilt-, an. 1-t. 
vjilue was greatly enhatieed by two enumerations of .\n cnoineration of the people in .Spain was made .Spaiii»h Rt^ 
the people within the two parishes, the one made in by roy.il authority hi the years 17(i8 and ITlij}, ami in'*!*'” 
Janu.iry 1780, tlie other in December 1787j in both again in 1787 ; a minute account of this last w'as 
of wliieli the ages ivcre distinguished, Init not tlie printed at Madrid, showing for each province scp.!- 
sexes of ench age, tiinugh the totals of each sex rately, the numbers of parishes, cities, town-s, vil- 
were. 'I'licse doi unients, printed iu convenient lages, &c. &c. with the number of people in each 
forms, witli further information respecting them, class according to their r.aiiks, professions, occupa- 
und many useful tables deduccil IVoin them, may be tions, &c. and the monastic orders of both sexes 
found in Mr Milne’s V’jro/Aeo>; ■liiiiiillirs. were particularly distinguished: to tlie.se was pre- 

Mr iSnicm. Ill the third volume of the 7'rtin.tarlioh/t of Ihf fixed a summary of the census ol' ]7(>8 and I7(>.9. 

American Philnsnnhkal Sockhj. luiblished in 179,‘J, In these two cnumcratJons. the ages of the people 
were inserted Oosen'olion^ on the jmohabi/ilie^ of were not distinguislicd with sufficient minuteness; 
l/ti dio iiiion of hitman hji, and on the pronrr.i.i of they only .showed how niiany were under 7, between 
pnpnliition in the I'nifed .States of America, contain- 7 anil id, id and (2.5 utid iO, 40 and 50, anti 
eil in a letter from Mr llurton, wliich hud been read aliove 50. In both ciuinierations, together with the 
to the Society in March 1791 : also a postscript to ages, the distinction of the sexes was given; in the 
that letter, read in December following; tlm returns first, the married were only distinguished from tiie 
of an uctu:d enumeration of tlie people in the V.'iiited single; hut that of 1787 showed how many of each 
States hjiving been made in the mean time. 'I’lic sex, and in each interval of age, were in the states of 
iiifonmuion there given from the parisli registers is celibacy, marriage, and widowliood. 
of little value, lu the enumerations, tiie sexes were A third enumeration of tlie people in Spain and 
di.stiuguihlied, hut not the ages, except the numbers tlie Spanish posscssion.s in Europe and Afric.a, in- 
of free wiiitc males under niul .above sixteen ; but eluding the Canary Islands, was made in 1797; and 


even that information with regard to the ])0)mlation 
of America is very interesting, whetlier we contrast 
the early with the more recently settled couulies, or 
the whole of the United Stales with the population of 
Europe. 

M. Nicaii- In tlm years 1799, 1800. and 180), M. Nicander 
inserted eight dilVerciit nieiiioirs among those of the 
Royal Academy of Sciences at Stockholm, exhibit¬ 
ing tiie state of population and mortality in all 
Sweden and Finland, from the year 177^ ta 179,5 
inclusive. These euiitnin a great number of tables, 
which present the most interesting results of the 
TabeUvdrket during that period ; the ages and sexes, 
holli of the living and the dead, ore distinguished 
with sufficient niinutenes.s, anil the number ofdi'atlis 
of each sex by every disease is given. The informa¬ 
tion in those papers is mucli more complete .and sa-, 
lisfactory than any' other yet collected rcsjiccliiig 
the state of the population of a wIioU; kingdom, or 

, even of any particular part of it, if we except tlie 

observations of Dr Heysham, which were confined to 


a full account of it, occupy ing nearly 50 large tables, 
was printed at Madrid in 1801. The dUtiiietioii of 
the ages in this lamnKTation was still not sufficiently 
minute; under 10 it was the same as in the two 
preceding, hut after that age, the number of the 
living in eacli interval of 10 years to 100 was given, 
and the number above 100. 

No iiifornintiun from tiie parish registers in Spain 
i>as given in any of these cases; although .v'.'isfMCto- 
ry extracts from them all, distingmshing the agc.s 
and sexes of the deceased, or even from those only 
which could be most depended upon, during the ti 11 
y'c.ars that intervened bi'twccn the two last ti,umr-ra- 
tioiis, would have rendered the results of iliisf in- 
coinparahly more valuable, jirovided that the popu¬ 
lation of tlic pliiees for which correct rigisicns were 
given, could be ilistiiiguished from tlie rest. I’liose 
to whom the su]icrinteudence of tliese measures were 
entrusted in Spain, seem to Imie been w'ell aware of 
this, and to have actually entered upon the formation 
of these necessary supplements to the enumerations, 
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Uiiu of iuo appoiin by the following passage extracted from 
Mortality. introduction to the printed statement of the last 
census 

“ luterin que scJbrman las (ahlas iircroh^icas, las 
de nacidos y casailos, en qtic eiiticndc cl ministcrh tie 
Estado, y qnc son may utiles para vatuar casi frromc~ 
Iricamente H total de la polilacion del llcyiw, drhe^ 
mos contentarnos con las not Idas que nos proporewnen 
ios censns expcutados por el metodo qiie el presentr." 
But the autlior of this article has not y^t succeeded 
In his endeavours to procure furllier inrorniation as 
to these tabliM of births, death.s, and marriages. 

Drllvbcr. ]„ [fto] were publbhed (in Mo), Ohseivalions on 
llie Increase and Dectrasr. of di[Icrent J)i.\<:asex, and 
jHirlkidarly of the Hapiie, by VVilliain Heliertien ju¬ 
nior, >1. IJ. 1', It. S, containing some table.s, chieHy 
deduced iVom the l.ondon bills. In the adxerti.seinent 
prelixcd to this valuable tract, we are itiforiiu’d that 
it had been intended to be subjoined to a nea edition 
of the Bills of Moitality; which edition, however, 
was not published. \Vc are also indebted to the 
same ingenious physician for other interesting obser¬ 
vations on the mortulitv in London, inserted in the 
PtiilosophUal 'J'raiisai lions of the Itoyal .SVave/y llor 
I7!lt>)i and in those of \\\{: London (Jollc^c oj'Phy¬ 
sicians, Vol. IV. 

Pr Wjllaii, in the .samo year (ISOl) was published (in l‘Jnio) 
another vahiuhio worii, entitled, licpotls on the Dis¬ 
eases III London, pitilicidarly dvrinu the years I7f)(i> 
17.<>7. IT.yS, l7i)!J, and ItjOO, by Hobert \\'illan, 
M. I). I-'.A.S. part of which had been previou-sly in. 
sorted in some periodical publication.?; the author’s 
observations were made botli on the Bills of Morta¬ 
lity, and on the cases that occurred in his own prac¬ 
tice. 

In reading the writings of the physicians who liave 
treated these siibject.s, if is impossible not to regret, 
that they liiivc been so little iitlemled to by the lue- 
dieal profession in general, and.that Bills of Mortali¬ 
ty have" not been more generally kept in such a way, 
as to throw the lights whi<'h they alone can, on the 
causes of the increase and decrease of different dis¬ 
eases, and of the great dillerencea that tire found be¬ 
tween the degrees ol'moi tality in different situations, 
and among different classes of the pcojtle. Tlio in- 
fonn.ation of I Ids kind already before the public 
clearly shons. Ihnt the general causes whi< h tend to 
sliorren life do also embitter it; and that wltero the 
‘ people are the most h-ijipv, useful, and rcsjieefable in 
their several stations, there uKo, calcris paribus, 
they are tlie longest lived. .\nd these iu(iuirie.s, we 
think, lire of more iiij|H>ilaiU'e to govenimciits, and 
bciti r worth flit ir attention, than statesmen are ge¬ 
nerally aw lire of. 

In the ^ixtli volume of the Amcrimn Philosophical 
Transactions, published in KStlf), two tiihles were 
given, sliowiiig the mmiher that died of each disease 
In each inferval of age, during the yi ars I8(J7 and 
ISlkS .separately,, in the city and liberties of Bhila- 
delfihia, which were comthuniealeil by the Boanl of 
Health ; the nunibers both ' adults and of children* 
who died in ouch nioiitli of ach of these two yiar.s, 
me also given ; and it w modestly added, that any 
•suggestJon.s for further improvements will be thank- 
lull.v received. We therefore beg to suggest, that 


the distinction of the sexes, which bas not been Bills of/ ) 
made, would be a material improvement; and it Mor t ally. , 
might also be useful to state, what year the Board 
consider to be the limit between childhood and 
udultflgc. If, in addition to ihi.s, the number of the 
pcoph' in each interval of age w ithin the city and 
liberties, be determined at regular intervals, us every 
.7111 or loth year, and the registers of deaths, with 
the diseases and ages, be regularly continued for se¬ 
veral such periods, the annual births of each sex be¬ 
ing al.so given, they cannot fail to become very va¬ 
luable. 

in pursuance of an act of Parliament (list Geo. Oh.ci'v<t- 
111. fill). 1.7.), an enumeration of the people in Great j'"' J’" J'" 
Britain was mude in 18(U : al.so returns of the bap- ',J|' 
tisins and burials in Kiigiand and Walc.s, during the I\ci 
year 1700, and every tenth year afler that till 1780, 
then for every year to 1800 inclusive, wiili the num¬ 
ber of marriages in each year from the commence¬ 
ment of 17 ;)li to the end of 1800. Large and clear 
al)stract.s of the answers and returns to this act were AcU, 
primed by order of the House of Commons in IHO I, 
and occupy more than 1000 pages folio. In 1811, 
another act (51sl Geo. HI. cap. (>.) vva.s pas.sed, “ for 
taking an account of the population of Great Britain, 
ami the increase or diminution thereof;” in eoiise- 
(juence of which, returns were that year made to 
Parliament, of the number of jicrsons in every part 
of Groat Britain ; also of the numbe'rs of bapti.‘>ius, 
bui'ial.s, and marriages in Kngland and VV'ale's, during 
each of the. preceding ten years; very'.satisfactory 
abstracts of these were also printed by' order ol’ Par- 
liamenr, in I8I‘J, with sonm preliminary ob.scrvations, 
innhich eorreetionsof the preceding returns are givr n. 

The se.xes were (li.stinguisiicil both in these eiui- 
nierations and extracts from the registers, but the 
ages in none of them; and the proportions of males 
to females among the living are not to bo de[)ouded 
upon, a number of males in the army and navy, which 
it is diliieull to estimate, not being natives of Great 
Britain, nor usually resident there. 'I'he returns of 
bapti'.ms ami Imriaks were also defective, hut I’ew re¬ 
gisters of dissenters having been included in them. 

'I'liesc abstracts are, however, with respect to the 
objects they extend to, more minute and s.'iti-factory, 
than any ollur accounts ol' the same kind ilmr have 
been puhiL-hed; and it is very desirable that such 
nturns should continue to be made, and ub.stracts of 
them printed at regular iiU rvals ; for nothing is so 
well ealcekited to show the influence ol' dill’erent 
caus'.'s on the prosperity of a nation, as the compa¬ 
rison of tlie ctiffereiii states of the population, and 
the rate of its piogress or decleiibioii, iindir ultUrent 
circumstances : besides, the value of the ab.-tra.jl.s we 
already have, will be niiieli enhanced by the publi¬ 
cation of others of a similar kind hereaficr. 

.It is much to be regretted, that no .information as 
to the ages of the living, or those at which the deaths 
took place, was required by either of the acts above 
referred to; nor any encouragement or facility af¬ 
forded to those who might be disposed to collect 
such information; and, consequently, that none w'as 
given in the returns. 

Without betti*r regulations for the keeping of mor¬ 
tuary registers than those at present in force, with* 
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’ M*’'**r* ®*®** ®* exttttd to dissenters evei^ de- (^n>!(^ any nuiiaber'of.birii^^ ‘M 1000 or 10,000, 

, nomination, it would ptobably be better not to rp-". it is easy to show how many Wetuid die in each year 
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quire returns of the ages of Uie deceased from aii of their age; and, consequently, how many would 
—./• *i._ 1 .:—I—ft,- ^—»*,. survive that year j which numbers of survivors and 

of annual deaths, when arranged in the order of the 
ages, constitute the desired’table of mortality, by 
which all the most iiiqmrtant questions respecting 
the duration of human life may be easily resolved. 

For want of understanding the principles upon 
which tlio proper constriiclJon of such tables de¬ 
pends, most of tim writers on this subject, many of 
them men of great merit and industry, liave taken 
much pains to little purjiose, and after excessive la¬ 
bour, have arrived at false conclusions. Hardly any 
of them appear to have been mvare of the necessity 
of obtaining the number of the living, as well as of 
the annual deatlis in each interval of a^e, or that 
that would greatly ciihauco the value of Hills of Mor¬ 
tality, by extending their useful applications. 

Dr Ftice’s an thv proper Method of con¬ 

structing Tahirs <f Mortiifilt/, already twice men¬ 
tioned in this article, was intended to show how such 
tables might be construeted from registers of the 
deaths iiiiltf at all ages ; but the hypotheses he pro¬ 
ceeded upon can hardly obtain in any real case; and 
even if they tlid, his method would only determine 
the number of the living in the place, at every age ; 
therefore, if it could be put in practice (wliich it 
never can), it would <»iily supi rseae the necessity of 
actual enumerations ; and, with the numbers so ob- 
taineil, wc should have to proceed as above. 

That Essap of Dr Price was an amplilication of what 
.’'Fr Simpson had previously advanced on the subject, 
with his accustomed jiccurncy, and Contains many just 
observations on the dell-cts of the tables of mortality 
that hall previously been published ; but so far as it 
contributed to induce a belief that tlie determination 
ol’ the mimber of the living in every interval of .age, 
by actual eniiineration, was not necessary to the eon- 
stniction of accurate tables, it must have done harm. 
What is here stated will he Ibund demonstrated in 
the third chapter of Mr Milne’s Treatise on Annui¬ 
ties. 


parts of the kingdom; for defectivt or inaccurate 
returns would only mislead, and, hot to mention tKo 
difficulty and expense of proc uring returns of Ihtt'. 
ages of all the living, they would be comparatively df 
little use, where those of the dead were wanting. 

But if government were to print forms for making 
iTturns botii of the numbers of the living and of the 
.annual deaths in proper intervals of age, throughout 
the extent of life : only sending such fonns along 
with those now in use, to such as should apply for 
tliein,—then, persons who take an interivst in such 
inquiries, and have the means of malting correct re¬ 
turns, might do so with advantage. And a summa¬ 
ry of all of that kind made from diflbrciit parts of the 
kingdom, would convey much important information. 
Ivctiirns also, from such places only as were similar¬ 
ly circumstanced, might be collected into as many 
siiunnarics jw there were material varieties in the cir- 
cunistauccs ; and thus would allbrd the means of de- 
termim'ng the different modifications of the law of 
mortality, which different circianstance.s produce. If 
llie diseases that occasioned the deaths were also in¬ 
serted, the greater prevalence of particular discuses 
In some circunistuiiees than in others, woidd be ap¬ 
parent, with their elfects, and the probable means of 
[ircveiiting tlicm, or lessening their mmtality. 

But, the pojmlathm eniaiirxitri! iniisl aixntys be, pre¬ 
cisely that, xehirh pKiduces the deaths registered; the 
grand dfsideratiim being, to determine the number tf 
annua/ deaths at. each ag 


gn en number i f the 


uiiieh laiics pluec among a 
iiving at the same age, 

Mr Milne's Treatise on Annuities and Jssiiranees 
was published in 161.5, and eontains clear ab¬ 
stracts of the most important statemeut.s of this 
kind that have been published since Dr I’ricc’s time; 
the.se will, we believi', be found to be niucb more 
valuable than any thing of the kind that was extant 
when that ingenious :iulhor wrote, wliose «ork has 
been generally viferred to for the best information 
on such Mihjeet'. 

Of all tlie sUiU inents derived from bills of inorta- 
"" I*'*' lity and enumerations of the people, wliich we have 
only lliose for Sweden and Mnlaiul, and 
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talily. 


Dr Ilfy.sliiun’s for Carlisle, liave been given in tho 
proper tbrin, and with sufficient correctness to afford 
the information, which is the most important object 
of them all,—that which i.s necessary for determin¬ 
ing the law of mortality'. 

To effect this, it is only neccs.-ary to know the 
mean number of the living and of the annual deaths, 
in suflieieiitly .small interval!, of age, throughout the 
extent of life, for a period of time .siillicient to allow 
of the accidental fUietiuuions arising from nfore or 
less fruitful years, and other causes, compensating 
each other: sucli periods, probably, should not be 
less than eight or ten y oirs; but the necessary length 
will depend upon the climate, the nuniber of the 
people, their general iiiodo-s of life, and their politi¬ 
cal circumstances. 

These data being obtained, it is not difficult to 
determine the proportion of the annual deaths to the 
number of the living in each year of age. Then, 


Wc come now to the 

FOKMS 8UBMITTEP 

Fon niLL.S OF MOUTALITY AND FECUNDITY. 

It is di'sirable that a bill should be published for 
each year separately, to show how the rute.s, both of 
mortality and fecundity, vary witli the circum.staiices 
of the people in different yeais; and, fron* these 
yearly bills, nothing is more easy than to derive 
others for longer periods. 

According to the form A, tlic birtlis of both sexes 
in each year will be distiuguisliod, and the horn alive 
from the still-born; the number of marriages will 
also be given. 

la, this, and all other eases where those who under¬ 
take tlie formation of such bills arc either unable or 
unwilling to distinguish ail the jiarticulars indicated^ 
the reasons for the omissions should be inserted in 
the spaces set apart for the numbers omitted. But, 
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Bill* of where the still-born ore not pi^guished as such, 
Mortiility. j]„.y should be omitted cnUrel^i^''ittia the number of 
‘ ~ ~ ' births stated should be that bf the children born 

alive. ''"‘Av 

The numbers of deaths of the two sexes •in fea( 
interval of a^e, during any year, may, as they aj 
collected from tlio registers, be conveniently d| 
posed according to the form B; the intervals li 
tween 5 years of age and 10(), being each 5 years 
nnd the iiumlicr dying at each age above 100 should 
ho particularly spocifieil. It would, indeed, he much 
better to give a separate statemeul of the number of 
each sex dying in each }ear ol‘ age above yo; for 
the wliolo number is never very gieni, and any error 
committed at the greater ages, in constructing a table 
of mortality, alfects all the preceding mimlK rs in the 

tabic. ' 

But SOU 10 persons, who would not taki- the I rouble 
of forming bills of mortality in which the ages are to 
be so minutely distinguished, might \ot be willing to 
furnish them with the requisite cure, according to 
the forni 1), uliicli might still be very useful; and, 
indeed, from tiO to (io years of age, intervals of 10 
years each might do very well. 

The value of Bills of Mortality would be greatly 
enhanced, by inserting in them the contemporaneous 
wages of labourers in agriculture, and of the work¬ 
men entployed In the more common kiiuls of trade 
and ttianufuclure carried on among the people they 
relate to ; also the jtricos of the necessaries of lile 
which persons of these descriptions consume the 
most of; together with any thing uncommon in the 
seasons or the crops, and every material change in 
the circumstances of the people. 

ENUMEnATinxs, 




Nl' 



of the people, oolcblated to distiit^^h the nutiBbetl 
■ “jthe dirterent states of childhootf^celibacy, mar¬ 
ge, or widowhood ; nor the ranks, or professions, 
ircupations of the people. All these things are 
bus, and of some use, although, if we except the 
S’es which the deaths of each sex at the different 
were occasioned by, they are of little value in 
parison with the information tlie forms here given 
e calculated to convoy. And it is of so much im¬ 
portance that that information should be given cor¬ 
rectly, that we would willingly forego these minor 
objects, to avoid dividing and fatiguing tlie attcutioa 
of those who undertake the more important part of 
the task, which is of itself sufficiently laborious. 

And those wlio may be disjioscd to keep registers, 
and form bills and cnumeralions, on a scale so much 
extended as to tneliido all these particulars, or most 
of them, and have also the requisite qualilic;ttiuns, 
will find no great difficulty in preparing the most 
convenient forms of tables for the purpose. Several 
forms of that description, with references to others., 
will be Ibutid in Mr Milne's Trvathe Oti Annuilivs 
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The number of the people in the several interval.^ 
of age, which we have stated above to he of so niiu li 
importance, may be disposed in tahli s exactly simi¬ 
lar to B or b, recommended for the deaths; but it is 
not m‘ecs.sary that the dur:\tion of life should be di¬ 
vided into the same intervals for the living as (he 
dead. It is always desirable that the intervals should, 
in both C 1 I.SC 8 , be small; but yet not so small, as, by 
the increase of labour, to occasion the muiilii is In . 
iiig determined with less exactness, or to deter m.iiiy 
from engaging in the work. Such iulerval.s .should 
not, however, exceed ten years. 

When the hills arc given for a certain period, if 
there he but one enumeration of the pcoiile, it .should 
ho made at the middle of tlu: period ; if two, at its 
extremities ; and if more than two, it is desirable 
that they should be m:ide at equal iiiU rvals of time 
lliriuigliont the ]>erioil. 

We give no forin.s here of Bills of Mortality and 
Feemwtity, designed to distingubh legitimate from il- 
Jcgitimute e!iildr<-n. or the mort.aiity or fecundity of 
each iiio'itb of the year, nor the luuuber of women 
delivered aimuallv at the ditterent periods of life, uor 
the diseases the deaths were oeea--ioued hv. Xeifher 
are tlie forms here recommended for euumcratious 


B. 


Between the Agc.s of 



0 


,'i 

h iitrL’i 

|J0| 

.'10 

d.‘) 





& 


kK: .tS: 


1 

A: 


■ihovi' 



1 

.'f 




* *i‘ 

-'-t 


100 

too 

,o 

LMale- 

yio 

I.VJ 


1 


i 

T 

4 

() 

"ssT 

j l''eni. 

I.Xll 

1 1'! 


1 


1 

. 1 

LS 

-10 

■ ) 


1 Both 

.‘tMlI 

)(l| 


! 


1 

— d 


11 
_— 

—1 

isTd 


h. 


1 



Hctwoey the 

Ages 

of 



o' 

r, 

]0‘J0,i() fO„7Oi;0 

■?d 

«() 

!K> 


i 


A- 

A 

Ar,A A-'A A’& 

A 

A’ 

A 


aI)0V(‘ i 2 



10 

-.fO.'tO 40.70 f)07o 

.Stt 

90 


100 

lOo ; H 

i.Mfilcs 

41 7 


i' 1 ! rr 

- 

1 

■~J 

0, 88) 

I’em. 


•t? 

i 11 1 ' 



IH 

]0 

2' .O.'J.O 

Both 



I! ' i 


_: 


i f 

2 1.S40 


See Mon fality, Law or, in this Suppkmeul. (u.) 




bL^ACK SEA;W''-E^M»''9aA; PoMmlJ^nut 
, of the anctenfs, is d Iftrge inls^ sea, bouilfliM, ifi# 

by Ronincliitt £to%i(ria, w'd Bmaa'abwj oathe 
north by Russian Tttttary; on tin? mist by Mbgrelia, 
Circassia, and Gcdrgiu ; and on ilic south by Anatolia. 
It is oiitcred from tliu Meditcrraneiin tliruugli the 
channel of the Dardanelles, the ancient Ih(/e.ipoiil, the 
,'<e;t of .'\faruiora, ProiKiutu, and tho,.chaoijt;I of Con¬ 
st antinuple, Thracian ISosphortts } and,it is connected 
Aitli the Sea of Azoph, Pains Mifoth, by the strait 
between the Crimea and the i»ie of Taman, the aneient 
Cimnieriun Jlosphurus. known by the various mo¬ 
dern names of the Strait of Caiia, of Ycnikale, and 
of 'faniiin, 

i'lo;.!!' , w 'J'ill within the last thirty years, the extent of Uie 
Hluck Sea, and the position of severul of it., prinei- 
* pal c.ipes, gulls, and ports, were v. ly iinprrfectly as- 
eci'tained. Soon after the comineiiceincnt of tlie 
I'leiich Revolution, the Natioimrinstitiiic sent M. 
lieauehaiiip to examine this sea, and especially its 
sotithern shore.s. In this enivrpiisc he wu.s much 
ini])eded by the jealousy of the Turkif; iievi rtheless, 
he ascertained that Capi' Kercjinpc, Cnrambis, was 
placed in the charts too fiir to tin; south ; that the 
(iiilf of Sansomi, Amisenus 'Sinus, v.as deeper than 
represented; and that Trihi/.ond, Tarabagan of the 
Turks, Trapi'zn.t, was live or ,si\ It^agucs further to 
th(! west than it appeared in the charts. Recent, 
tr.ivf'llcrs ir-ivi! discovered that <-ven the PavistQQ 
cliarts asv inacciir.ite. According to Dr Clarke, 
the Isle nf Scrijcuts, I’lan-Ada^-si of tlie Turks, Fi¬ 
ll of the modern (Ireeks, the ancient heme, lies 
!,'> iniiiiitc'. .Hid the port of iIdes.-a S7 minutes, too 
tar foM'itrd- the iiorlli (Clarke’s Trawls, f. ; 
•■'.id Mr Maegili asci rtained, from two very good ob- 
.'crvatioiis of lii.s own, compiired willi tho.se of some 
inpt'iins who had nuvignted this .sea, that, in the 
l-'ivni'h charts, even Cepe Kcrempe is not aceurutu- 
!\ ps- iM, ii being set down 16 miles loo far north, 
%vTlile Cape An.i, or Caveza, Cri>i-Meiojmii, in tlie 
Crime.a, ii. piaivd iiii millet, too far south. This, of 
eouiM', uiakc.i a ditferunce in the width of the sea 
at this place of tJ7 miles (Maegilfs 'J'raveh, I. 196). 

I'M' i.t. According to the best authorities, whiuli Mr Ar- 
rowsmiili liaS followed in Ins maps of this sea, it lies 
he!ween !•! and degrees ol' iiortli latitude, tlie 
bottom of the bay of Sansoun penetruiing nearly to 
till- K)lh degree, and Cape ICcrempe stretching out 
near!}' to the lad ; and between ‘.*8 and 41 ^ degrees 
of east longitude from Greenwich. This will give 
for its breadth, from Cape Baba in Anatolia to Odes¬ 
sa, .about .'iHO miles; and for its length, from the 
roast of Ruumelia to the mouth of the Phasis, 9J'2 
miles. Tlie Black Sea, how ever, may be considered 
as divided into two pari.s, by Cape Aria on the south 
of the Crimea, and Clapo Kcrempe on the coast of 
Paphiagonia, the former lying in about 44^, and the 
latter in about 4!il degrees oi' latitucfe. Both tlioe 
cupcs being high land, vessels sailing between them 
can discover the coast on either side. The circum¬ 
ference of the Black Sea is about 8800 miles, 

Nanir. Ill derives its modern name either from the dense 
fogs which frequently cover it, or from the dangers 
of its navigation arisiug &om ^csefogs; the sudden 
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atdr^fo ' wiA 

d^aUows bitbertp jonnotii^ in any The ori- 

gtn'of its Orient name is giyenin Hia ^ncyclopcedia, 
undyr the artiejo EuxiNJt.",v V' 

Thb opinion of the ancient^, tliat die Black Sea Former 
was formerly nmoh.more exten^ye than it is at prc-l^'®*®- 
sent, and tiiat it did not originaliy conimunicate with 
the ..Mediterranean, is embraced by many modern au- 
tboni^of note, particularly Tournefort, Buibiii, !^at- 
las, and Ur Clarke, and seems to be confirmed by 
several circumstances. Immense strata of Jiniestoue, 
consisting almost entirely of mineralized sea- she^, 
may be traced the whole way IVom the Black 
towards the north, as far as the 48th degree of lati¬ 
tude ; and Pallas, in the third and seventh volumes of 
his Travels, has pointed out traces of its former ex¬ 
tent over idl the desert of Astrucan and Jaik. Tlie 
evidences derived from the appearance of the present 
coa.st of this sea, are still less equivocal in , uppurt 
oi' the diminution of its waters. Pliny expressly 
suites, that 'I'uurim, the Crimea, was nut only once 
suiroumU d by the sea, but tiiat tiio sea covered all 
the cliiuiipaigii part of it; Noiv, there are layers of 
marine .shells all the w.ay from the mouths of the 
Dnieper to those of the Don j and if we suppose ; 
tlie watero of jilie Ulaek Sea to be restored only to -• 
the level of these layers, the Crimen will appear again 
an island. The alluvia) nature of more than tbree- 
'foutths of the soil of Crimea Proper to the north, 
tlie iiuinernus salt lakes and marshes, and the i»- 
maiiis of murine productions of various kinds wliich 
are found there, siitficiciitly confirm the latter part 
ol' Pliny's statement. 

'J'he ancients believed that the communication he- Bursting of 
tween the Black Sea and the Meditcrraiieun, and the J'l'ra* 
consequent diminution of the waters of the former, I*®*" 
was eifected by the bursting of the Tiiracian Bo»- ' 
pliorus, at the period of the deluge wliich iiinnduted 
Greece; .and this trm^itioii is confirmed by a refe¬ 
rence to existing natwftl phenomena. The clitts and 
1»U at tlie nioiitli of the Bosphorus, are (ioniposed 
of enormous pebbles, which appear to have under¬ 
gone tlic nction of fire, and afterwards to liavti been 
rounded by lung contact in water. On the points of 
the Puropoaii lighl-liuuse, tliure are immense rock.s 
of hard and j^upuct lava; and the rock of which 
tlie ('yuncaii SM^cunsist, appears to have been more 
or less modified by fire, and to have been conientcd 
during the boiling of a volcano. On the A.si.'Uic side 
of the strait, a i^e to the oast of the Anatolian 
liglit-heuse, there is a r.ange of basaltic jiillars, exlii- ' 
biting Ypry regular prismatic forms. Fruai the coii- 
sideratfen of all tlie.se observations, and cum[aring 
evi-iits recorded in history with the phenomena of 
nature,' Dr Clarke considers it more than a conjectu¬ 
ral position, “ that the bursting of the Thracian Bos¬ 
phorus, the deluge mentioned by Diodorus Siculus, 
and the draining of Uie waters, which once united 
the Black Sea to the Cas{^iafl^ and covered the great 
oriental plain of Tartary, weii« all rffc consetiuence 
of eanb(|uake8 caused by eubterianean fires, dc- 
f'cribed os still burning at the time of the passage 
of the Argonauts, and whose efl'cets arc visible even 
at this hour.’* (1. 680.) It is proper to mention, 
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Bbt«k Snii. that Olivier does not coincide with otlicr naturalists 
respecting the former extent of the Black Sea, or 
tlie buMtiug of the Tliracian Bosphorus. 

Cliaiii;<-s iu The north and west coasts of this sea have un¬ 
its (Wti. dergone, and .ire still nnilergoing, considerable 
dianges: the southern coast, consisting chiefty of 
calcareous rocks, is nearly in the same state m 
which it was in the time of the ancienfs. Aocord- 
ing to Valerius I'laecus. the gulft and baysTn the 
north and 'vest ecatsts were extremi'ly de* p ; most 
of tliC-se are now all oitlier entirely filled up, or 
much contracted. In proni ihiit the lluick Se.i and 
the Sea of .Xr.oph are .siill snst.iining a dimimition 
of their wafers, it may be statod, that ship.s wliich 
formerly smietl to Tuganrock and the mouths of the 
Don, are now unable to approach either the one or 
the other; that the Sea of Azopli has become so 
shiillow', that, during certain wimls, a passage may 
be elfceted by land from Taganroek to Azopb, 
through the bed of the sea; mid that the isthmus 
connecting the ('\anean Isles with the (-oniinent, 
which duel not aii]iear to have exi.-tetl in the time 
of Strabo, appears to he incriitsing. f)n the south¬ 
ern eoa-t of tlie Black Sea, there is, tiji far as we 
know, only one instance of a reeession of the waters: 
the ehamiol whiclt formerly divided the village of 
Amasrah, jtniastris, is now tilled up, and forms a 
low isthinu.;. 

CnncnH. A rapid current, which generally flows at the rate 
of a league an hour, the influence of which is felt 
at the distance of ten miles from land, when it be*' 
gins to take another direction, sets from the Black 
Sea into the Bosphorus. Sometimes, however, the 
long continuance of a strong south-west wind effee- 
tnnlly counteracts this current. 'I he Black hea, 
from its particular form, being liku n basin, into 
which many large rivers pour their streams, is lull 
of currents, particularly in summer, when the rivers 
are increased by the melting of the snows: when 
strong winds act against these currents, a high 
Wiiiils. sea is produced. North-east winds prevail Irani 
June to August inclusive ; the most prevalent winds, 
at other seasons of the year, are from the south 
CliBiate. and soutli-west. The general climate of the Black 
Sea is cold and humid; the winters are long .and 
frequently very severe, but the navigation is free 
of impediment from ice till the beginning of No¬ 
vember, and often much later. Ihe (|iiaiitiiy of 
fresh water conveyed into this sea rondeis it brack¬ 
ish, and liable to freeze with a moderate degree of 
cold. If is calculated bv some authoi-s, (larticularly 
Tournefort (If. 404), 'and the Abl)6 Barthelemy 
C Vo^uned’Anacharse, Torn. I. c. 1), that what it rc- 
ceive.s is much more than what it discharges into the 
Mediterranean. UrClarkc, however,is of opinion, that 
the rivers which fall into the Black Sea and the feea of 
Azoph, do not communicate more wau r than flows 
tlirough the canal of Constantinople ; lienee he con¬ 
cludes, that, admitting the effect of evaporation, the 
level of the Black Sea insensibly falls (I. 628), 

Rivets. Black Sea receives a considerable portion of 

the fresh waters of Europe, as well as of Asio 
Minor. The Danube collects the waters of a great 
part of Germany, Hungary, Bosnia, Servia, &c. 
The Dniester, Bog, Don, and Dnieper, discharge 
S 


into it those of a part of Hussia'and Poland. The Rlseit 9^ 
Pliasis crdlects those of MingreHa j and the San- 
garis, and Ktsil Irmak, f/a/ys,. part of those of 
Anatolia. > 

In the Black Sea are found the tunny fish, which luh- 
enters it to spawn; sturgeon, sterlet, porpoise, niac- 
karel, soa), turbot, whiting, &c. It abounds with 
a species of sea-worm, four or five inches long; its 
head IS like an arrow, and its body consists of a 
whitish mucilage: the.se worms arc very destructive 
to shijis. 

We sliall begin our survey of the coasts and ports Coasts ai d 
of this sea, at its entrance from the Bosphorus, and H®'*’ 
proceed along its western shores. Otf each point 
of the entrance of the Bosphorus from the Black 
Sea is a group of rocky islets, whicli retain their ^ 
aneieiit name, Cyanean Islands. These have been 
already described. I-'rom the Bosphorus to Kuru- 
Kerman, which lies within a few miles of the south¬ 
ernmost branch of the Danube, the coast is Jiued 
by tile mountainous ridge of Balkan, Hermus, which 
terminates at Cape Emcniah, lleemi extrema. 'I'he 
valleys between these mountains form little covis, 
where vessels are laden with the timber of Ilicnius 
for (loiistautinople. The forest of Heigrad, which 
takes its name from u village near Constantinople, 
extends along the south-west corner of the Black 
Sea, for about 100 miles. Incada, Thenias, lies on Incaila. 
^his coast in 41° north latitude. On the north 
side of die harbour there is good anchorage ; it is 
only exposed to winds from the cast and south-east, 
and is sufficiently spacious to contain a fleet; a 
heavy sea, however, enters it, when those winds 
blow to which it is expo.sed: Its chief export is 
charcoal to Constantinople. At the he.ad of the 
Gulf of Foros, which is bounded on the south by 
Cape Emcniah, is four or live leagues wide, and 
runs info the land nearly the same distance, is Burgos, i;iiigo«. 
which exports a considerable quantity of wool, iron, 
com, butter, cheese, &c. to Constantinople. There 
are several roads in this gulf fit for the largest ships. 

On the coast of Bulgaria is Varna, at the mouth Coast sml 
of a river, which forms a large lake and exten- °* 
sivo marshes; hence provisions are sent to Con- 
stantinople. Kara-Kcrman, htropolU, is a large 
village on the beach ; several shoals lie oif it, which 
oblige vessels to anchor a league to the south. Its 
principal export is corn. 

From Kara-Kernian to Actiar, in the Ci iniea, the 
coast is very low, and the shoals formed by the ri¬ 
vers run off a considerable distance. The Danube Mvuilis of 
empties itself into the Black Sea, between Bulgaria *''0 IJa- 
and Bossar.abia, by seven mouths, among swampy 
islands ami shilling banks. The most frequented 
moutli is 100 fathoms wide and 3 fathoms deep; 
its stream runs out at the rate of tlirco miles an hour. 

So great is the extent over which the waters of this 
liver diffuse tliemselvcs, from the shallowness of the 
sea, that at the distance of three leagues from its 
mouth the water is almost sweet, and within one 
league it is perfectly fit for use. A very singular 
appearance takes place in the mouths of the Da¬ 
nube :—the porpoise, which every where else exhi¬ 
bits a dark colour, is there perfectly white; hence, 
as soon as the Greek mariners descry the wUte por- 
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and many ieague|.'di>«ii^, 
sitc^tie moudu <k . rivitr is Scrfuentii' Isl$m|',w* 
ready noticed. ltiIia*nOTa, belonging to Austr^ ia 
a port of small consequence, at one of the mouths j 
it might, however, be rendered higiily important, 
by vending the productions of Hungary, if the on* 
vigation of the river were not ubstructed'by the 
je^ousy of the Turks., 

The Russian province of Cherson is divided from 
Bossnrabia by tlie Dniester Tyras. A bank before 
it. forms two channels ; that on the west, called the 
channel of Constantinople, is 150 fathoms broad; and 
that on the ettst, called tiie clmnuel of Oclrzakoff, HO; 
neiihcr have more than eight feet water. Akcrman, 
on the souUi bank of this river, has some export 
trade in corn,, wool, wine, wood, hides, and butter. 
Between the Dniester and Dnimer stands Odessa, 
the most dourishing port in the Black Sea. It owes 
its prosperity, not so much to any natural advantages, 
as to the wise administration of the .Duke of Uiciie- 
lieu, while he was governor of this province. It is 
situate close to the coast, which is here very Jotly, 
and much exposed to the winds, especially U> the 
ea.st. In order to render it a safe and commodious 
port, the Duke caused a harbour to be formed, in . 
which ships of no small burden may lide secure front' 
every storm. ,He also built a large mole, extending, 
lialf a werst into the sea; several smaller ones, and k 
handsome quay, one werst and a half Ioi»g. The 
roads without the port are safe in summerf and the 
anchorage good. Odessa labours under the want of 
a navigable river, and a great scarcity of fresli wa¬ 
ter. In the year 1805, 595 vessels were entered at 
this port, of which 27 W'cre under the English dag; 
ttdJi were Austrians, owned by the mcrcliants of 
'J'rieste, but ein]|)loycd as the carriers of Spain and 
Fortug^. In the year 1H1(>, up to the S8th of June, 
498 ships had entered Odessa, bringing merchan¬ 
dise to the Value of one and a half million o{‘ rubles, 
besides a very large quantity of specie. During the 
same period, there sailed 2iG ships laden with Rus¬ 
sian producg, to the amount of 15,2!10,000 rubles, 
including above .124<,000 quarters of wheat. The 
principal importif are wine, chiefly I'Vcnch, some 
rum, raw silk, codec, sugar, oil, .'.oap, siiiphiir, fruit, 
linen cloth, &c. but all in very limited quantities. 
The great article of export is wheat, which, however, 
in the opinion of Mr Macgill, is very fat inferior to 
that of Tagantock, being soft, and apt to heat; be¬ 
sides this, grain, rye, barley, oats, tallow, and tallow 
candles, beeswax, iron, hemp, &c. are exported. 

Ibe Dnieper, Bujyst/ieiiei, which separates the 
Russiau provinces of Cberson and Taurida, forms, 
near its mouth, a shallow and marshy lake, tvVo and 
a half miles broail, a-breast of Cickxakoff, but more 
at the conduence of the Bog. The entrance is al¬ 
most closed by shifting stmd banks, between which, 
there is seldom more than dve feet water. The Bog, 
Hypanii, falls into dte gulf of Leman, or estuary of 
the Dnieper. There is a very small island opposite 
the mouth of the latter river, almost inaccessible on 
account of its perpendicular clids of rock and clay. 
OcksskolT. Ocksakflff is a small port, lying at the junction of 
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those’^ersr its harboue'bv^i^By secure,' Wwk 8^ 
thik it former^ jliosiessed, has been dravi^ 

away to Odessa. Opposite to^kaakoffis Kinburn, 
which, before die building bf'.^erson, was intended 
by Russians as the prineijp^ dspdt for the mer. 

- diai^ixe sent, froi^ the province' liordcring on the 
Dnieper, Tto extension of the Bossian dominions Clersea. 
on thie west, has caused even Cherson, on the right 
. bankifif the Dnieper, to be superseded by Odessa. 

• Yet com, Iiomp,' and other articles of exportation, 
are so much cheaper, and more plenu'ful here, that 
many foreign vessels still prefer this port,- though 
the5r are obliged first to perfond quarantine, and un¬ 
load their cargoes at Odessa. Tho Dnieper is five 
miles wide at Cherson, but only vessels that draw 
six feet can ascend to it. The Russians, however, 
li.i.ve a largo arsenal here, and build iinc-of-bat- 
tic ships, which are fionted down the river on 
machines, and utlerwards conveyed to Ockaakoff 
to be equipped. Ntcolaef, on the Bog, a fine river, 
without bar or euturact, with deep, still water, is 
the station for vessels when built, and here they 
are laid up to be repaired. It has extensive marine 
arsenal.s, ludng the seat of the Russian marine admi¬ 
nistration ud the Black Sea. 

The southern coast of the Crimea is lofty and Coast 
precipitous; the mountains beginriing at Balaclara, 

Sj^mbo/i, and extending to Cafia, Theodosio. Some 
bf tliese arc celebrated in antiquity, and arc no 
l.^s remarkable for their forniution and appearance. 

The mountain Teliedirdugh, Trape.zus, ri.ses rapidly 
from the coast about Alusta to tlic height of 1200 
or l.'lOO feet; it exhibits a mass of limestone very 
compact, of u grey colour, and ncrording to Pallas, 
upon friction, slightly fadid. The remarkable head¬ 
lands of the ('rimea are Cape I'archan.'ikoi, called 
hy the Tartars Aya-Buruii, or the Sacred Promon¬ 
tory, probably the Par.thenhm of Strabo; one of the 
loftiest mountains in the Crimea, terminating ab¬ 
ruptly in the sea, andTorming the west point of the 
Peninsula. It consists of marble. On the south 
point is Cape Aria, Criii-Metopon, formerly no¬ 
ticed. 

The first port of note on the west coast of the^«*^’* 
Crimea is Kosloif, or Eupatoria, from which, in 1793, 

] 7fi vessels were freighted with corn, salt, and Jea- 
thcr; but at present, its commerce is nearly annihi¬ 
lated. Sevastopei, formerly Actior, Ctenus, is the 
chief station of the Russian Black Sea fleet, no mer¬ 
chant ship being allowed to enter it, except in dis¬ 
tress. The natural advantages of this harbour are 
very great. 'Die largest vessels lie within a Table’s 
length of the shore. The harbour is divided into 
three coves, something resembling that of Malta. 

The principal branch runs cast, and is terminated by 
.the valley and littlB river of Inkerman. Here the 
fleets of the world might ride secure, and have con¬ 
venient anchorage ; and in any of the ports, vessels 
find from 21 to 70 feet depth of water, and good 
anchorage. On a tongue of high land between the 
two souuern creeks stands the Admiralty and store¬ 
houses. Tlie great bay of Actiar also be.irs tho 
name of the Roads, and here the Russian fleet is fire- Btlaclara 
quently at anchor. TTie port of Balaclara is sepa¬ 
rated mom that of Actiar by a narrow peninsula. It 



VbrkSea. ig one of the most remarkable in the Crimea, 

pearing from the town landlocked by liigh precipi¬ 
tous mountains. Its entrance is so extremely nar¬ 
row, that only one ship can pass at a time; but within 
the port, it is three quarters of n mile long, and -tOO 
yards broad ; it is secure in al! « eatlier from storms: 
and sliips of war of any burden may find in it suffi¬ 
cient depth of water. The mountains which^ sur¬ 
round it are of red and wliitu marble, and the ‘shore 
in some parts is covered with gold coloured mica,- in 
a state of extreme division. This port is clo.sed 
against liie vessels of all nations, not excepting 
rails. Fnis.sians, to prevent smuggling. Clatfa lies on a 
hay, capable of containing several hundred iiier- 
chant vessels, but expo.-cd to the east and south¬ 
west. Jt formerly carried on the most extenyvo 
trade in the Black Sea; but it is now of very little 
consei|ticncc. Kertelii, Ponlka’pium. on a peninsnia, 
Chersouesvs CiniMi-ria, slretcbmg into the strait of 
Tainan, and Ycnikidc, al the extremity of the same 
peninsula, are small ports cliielly iiiliabitcd bytislier- 
inen. 

foast of The eoiist of .\nato!i;», on the Black Sea, e\t' nds 
Anainliii. Jo the Kesil-lruiiik, v»l>leh fidl.s into this sea a little 
to the we.'it of the Gulf of Sunsuiin. It is lined hy 
high mountains, terminating in lofty promontories. 
It is steep and clean, with iiuiuerons little coves, into 
most of which small rivulets fall. The most remark- 
ablo headlands are ('ape Kili-Mili, ta.st of I'rekli; 
Cape Kerenipe, the north point of A-ia Minor, very 
high land, with breakers off it; and Capo liuljee, a 
low point to the west of Sinope. The principal rivers 
on this coast, besides the Kisil-Irinak, UiiUnjs, and 
the Sakuria, Sanprarius, already noticed, are tln> 
I'alios, lirUcsHs, and the Barthin, Farthenius. 'J'he 
only port of consequence* is tsinope, strongly slliiato 
on the narrow and low isthmus of a roiky peninsnia. 
The mole which formed its port is nearly in ruins. 
'The depth of water is tv feet. 'I'iu’rc i*-, liotM vcr, 
a good road for the large.st ship.s ; and 'I'urkish ves¬ 
sels of W'iir are built here. Sinojte is the neatest 

f iort on the Black Sen to Angora, the only place 
litherlu known that supplies the tine goats' li.iir. 

Tlie coasirfrocn tlie Kisil-Irniak lo N'ona is named 
Const of llouni by the Turks. The cliicf places sire Sansoun, 
Koum; Amiuis, on the Jckyl Irmak, uliich falls into the 
deep Gulf of ISaitsiniii. Fats'o, nion/um, at the 
mouth of the Sidcinus, Budji.Ji laul \’(ma, JJoona, 
on the ('a[)e of rite saim- name. 


of the Iji- From \'o'i;i, the coast Hikes the 'lame of the trlhes 
tieaa. that inltahit it. The Laziens. /./izi, oeiixpy the 
coa.st from Vena to the Batouni. 'I’he prineipal 
Ticbizvnd. port on thi.s coast is Trehi/ond. Though it ean 
receive only small vessels, it has a coiisiderahle 
trade. One hundred and fifty or two hiaulrcd 
small craft annually sail to Ta^nrock, with uar- 
t/i'/f, a m.arintilade of grttpt.s, and {jirkmu.:, <i sy¬ 
rup made for the use of the diMilleries iheie. 
tloiist oftl't Next to the I a/.iens, llte (Jurioas oeeiipy the 
Ciiiioiis. coiistj as far a.s the llioni, P/ui^iit. At i|s mouth 
this river is fiO fiithoms deep, and half it league 
broad ; but a .s-eiall island lies in the miiL.t of its 
ch.aniicl. The <)*ily port in the country of the Gu- 
lioos is I’otf, tv which the tncrchaats of Gcu.gia re¬ 


sort ; the ee*upyitt|t Um countiy of Blac k Sea. 

the ancient Cok&i: > la this tract tlrtre is no' port of 
consequence.- tlie Aba.sse# occupy -the coast from "1. 
Is^rur to the l^trait of Ycnikale, aefar as A Vila. ' 

This coast is very elevated, the Caucassian moun¬ 
tains approaching close to the sea. Near Hondjuk 
is a very lofty promontory called Varda. I’rora 
Anaffii to die Straits, the coast is low. iSomo small 
vessels are built at Anaffa by the Turks. 'I'he Ku- ''-'In'Rnb»ii. 
ban, Ihjpanu, receives most of the Waters of the 
western side of Caucasus. Near its mouth it di¬ 
vides into two branches, one of which falls info the 
Sea of Azoph, and the other into the Blc.ck Sea. 

The marshy isle t>f Taman is formed by it. On tliis 
island is Fana .Joint, a place of.^onie trade. 

The commerce of the Black Sea, in ancient times, llisioiy 
was successively in the possession of the Phijcniciiins, Hie Com- 
Kgyptians, Greeks, and Komuns. From the last it 
passed to die Greeks of the Lower Empire ; from 
them to the Venetians and the Genoese. C’aifa w;;.-, 
the principal city of the commerce of the (ieiuic-'O 
with the ea-'. ; and the port at which wics depoMit d 
all the nierchinitiize which had been tran.'ijiorK'il to 
the Black Sea. By the capture of Constyntiiioplt* 
in I I.aI, tlii.> coniniercu was nearly destroyed ; and 
by the capture of Ciift'a, in I tTt), it was completely 
aunihiluted. One of the favourite objects of IVtcr 
the Great was to olilnin a sliaia* in the commerce of 
this sea, which the .siilijccts of the Bojjte alone were 
pennltled tonmiguie. In he Micceedid in 

subduing Azoph ami the country round it; hut, hy 
tile unfortunate battle of I'riith, in I 711 , he wa;- 
conipelJed to reJiiupiish hi>- conquests. His succes- ' 

sors, and especially Catherine IJ. aimed at the same 
object. 'I'liis enterprising sovereign, by the treaty 
of Kainiirdgy, in 1774, and aflcrwaids hy the treaty 
of .fa.>.sy, in 175)1, completely accoraplislied her ob¬ 
ject ; the Turks being obliged to surmuler a pait of 
Lcs.ser 'I'artary and the Crinicu, to allow the Kussian.'i 
to cstiil)li.sli a navy in the Black Sea, and to per¬ 
mit llieir flag a free passagu through the Darda¬ 
nelles. In 1784, the Porte granted die privilege of 
iiavigaiing the Black Sea to the Court of Vienna, 

No Oilier European nation obtained this privilege, 
though the French cairled on a i onsiderahls trade 
under the Bu!-,slim and Imperial flags, till alien the 
coiKjuc.xt of Egyj)t by the French, when a treaty was 
i oiicliided between the Frcneh governnient and the 
F’orte. by wliich the latter granted the free na¬ 
vigation of this Sea. At fJio peace of Amiens, the 
iiavigatiim was opened to the IVussian, Spanish, 
Neapolitiiii, Dutch, Kagusun, and English merchant 
flags; and all these nations were allowed to have 
rOMdent Consiil.s in tlie Turkish ports of this Sea. 

'I'he English, however, by secret treaties with the 
Turks, in the reign of Janies I. and Charles, were 
granted the navigation of this Sea; and, in 179.9, it 
was ngcua granted. 

So(«i lifter die peace of Amiens, the commerce of 
this Sea increased considerably: so that, in 1803, 

81.7 vessels entered die Russian ports from the Me- 
iliterraneaii. Most of them came in ballast, and re¬ 
turned with-eorn. Of these 815 vessels, .there 
were, 
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l-rom these .815, the 210 which loaded at Tagan- 
rock ouglit to be deducted, in order to give an ac¬ 
curate view of tlie conttnerce of tltc Black Sea at 
this period. _ - 

'fho Russian exports from and inrtports to this Sca 


were, m 




Expoil,. 

Imports,. * 

J .802 

.8,«0(),000 rubles 

2,0551009 

1804 

.5,000,000 

4,200,000 

1805 

7,400,000 

6,350‘,t)00 


In the year 1802. :JI! vessels, and 9C‘(> small cruft, 
were employed by Russia, in tlie coasting trade of 
this Sca. There is also a considerable trade be- 
Iwt.'eii the Russian ports and Constantinople and. 
Smyrna, carried on cntirel/^by Greek vessels under 
Russian colours. 
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In 1807, the llussiaB-Z^lack Sea fleet consisted 
of 12 sail of the line, 4'V™Ves, 7 brigs and cutters, 
and 18 wnalJ craft} a»sS iiie Black Sea flotilla con¬ 
sisted of 40 gutdioats and 80 falconets. 

The principal articles of commerce alForded by the 
countries ou the Black Sea, are wheat, rice, tobacco, 
■ hides, tallow, iron, hare-skins, honey, wax, and yel¬ 
low grains for dyeing, Irom Roumclia and Bulgaria, 
by the ports of Varna and Hurgos. The same ar¬ 
ticles, with the addition of wool, butter, lienip, 
masts, ship-limber, and pitch, from Moi^via and 
Waltachia, by Rudjuk and Galai/ on the'Danube. 
From Bessarabia, by Ovidojicl, and rrom.thti' pro¬ 
vince of Cherson, by Odessa, Akorman, and Cherson, 
com, oak-timber, iiides. tallow, tar, shagreen, wax, 
honey, hemp, sail-cloth, and wool. From the Cri¬ 
mea, by the porta of Acflm', Kosloff, andCafla, corn, 
wool, wax, honey, dried and salted tiides, deer¬ 
skins, morocco-leader, tdieup-skins, salted and dried 
flab, potash,^ lel4 caviar, wine, silk, and saltpetre. 
FfOm Anatolia, by thf ports, of Erekli, Amasrali, 
and Sinope, hides, dried fruits, linens, linen-thread, 
wax, honey, hemp,,'copper, and ship-timber. From 
the countries of tiia Lazieas a»d Gurions, princi- 


iMuSwi butitir, 

hides, V 85 Sii,bonw,.Ac.' d those coasts-., 

, ifl^lirelj' earn^ 69 by a.f^w Constan¬ 

tinople, ai^;ii;^tw lusignifiiaitit,. 

See iJsili* ti/r h Commerce, &c. de la Mer,Noire, 
Paris, [60S; Oddy.’s European Cemmercct p. 1(»9; 
Clarke's Travels, Vol. 1. 4to edition;. Maegili’s. 
Travels in Turliep, Ac. ^Vol, .1,; Coxo’s Tefivefs, 
Vol. yC 8vo edition; Tujrkey’s Marilime Statisiki, 
,Vol. tl. - . (c) 

BLASTING, is a term used by the Engineer and 
Miner, to doovito the application .of the explosive 
«forcc of gunpowder, in opening or rending rocks, 
indurated day, consolidated earth, and the uidls of 
old buildings. In quarrying sandstone, consisting 
of regular layers, the work is performed efeie^fly 
by means of ilie picir, the ixedge, tb^ hammer, and 
the pinch or lever ; recourse being seldom had 
to the more violent and irregular cllecU of gun¬ 
powder. But for many kinds of limestone, and for 
greenstone and basalt, blasting is always resorted to ; 
and boini^,of the rocks called primitive, such as gra- 
hUc, gneiss, and sienile, could scarcely be tom 
asunder by any otlrer means. 

At wiiat period .blasting with gunpowder was first 
, resorted to as a power in mechanics,--is uncertain. 
.Gunpowder was applied to military engines in I.'J.'JO, 
.but there is rea.son to b'cheve that its application 
to tlic peaceful arts is of a iiiucli later <!ate. Jt 
may seem suange at this day to propose the expan¬ 
sive or explosive Jhrcc of gunpowder as a new' me- 
r/ianieal pnu er ; but 11 lieu lllo lever and the wedge 
become iiielU’ctual to the purposes of the artificer, 
he must naturally attach a high value, mid be dis¬ 
posed to give an elevated term, to that instrument 
or means by which he is enabled, in a very simple 
manner, to effect-bis purpose, and overcome the 
greatest obstructions to his operations. One could 
almost, therefore, wish it dignified with such a title 
as the I'.Xi’Lo.siVE vowek. 

This agent is no less .simple in its application, 
than it is powerfi 4 in its eflbcIS. It is consider¬ 
ed us the result of the sudden extrication of a per- 
moncntlt) clastic Jlukl by the ignition ol' the gun¬ 
powder, tlie extricated gas occupying perhaps 1000 
limes more .-pace than the grains of the pow¬ 
der. yorne autliors arc of opinion, that the pow¬ 
der contain- only atmospheric air in n. state of 
great conden.-atiun. and that, when this fluid is 
set at liberty, being at the same time highly ra- 
rifled by the heat, from the inflammation of the 
powder, it produces the wotuierful effects already 
meutiotied. others,. it Ui Supposed that the 

air contained in the nitre of the gunpowder is a- 
bout 94* times denser than .atmospheric air, and 
that, when exploded, it produces an effect propor¬ 
tioned to its condensation ; the elastic fluid expand¬ 
ing with a velocity which lias been caicidaicd at the 
rate of about 10,000 feet per .second: and its pres¬ 
sure or^tbrcc, when thus cxpaiuling, having been es¬ 
timated os equal to a thousand atmosplures, or. as a 





thousaAd tti^ gfe«te« tbaii' jj^osphcric pref* basv« been ^hutiKirabll^^^ts 'md 

Bure upon a'Wc of the same Mtont. If we apply a^paiiftbdalTOBi^/'l-■> • ■ - * "-naiV-^/, 

this prodiict'to the pressure of tKeattnospbcrc, or at ' ', . ’A '\ 

the t^atc of pounds to'thb.si^ttarG inch, we'shall When a perfbiwiofl or hole hi to W made in aMeiliod of 
find that the elastic fluid of gunpowder, at the mo- rock for the purpose of blasting with ^dftpowder, the®^**"* 
ment of explosion, exerts a force mjuivalent to 6^ prudent quarrJer considers tlie nature of the rock, *' 
tons upon the square inch of sur&ce exposed to its and the inclination or dip of tlie strata, and from these 
force; and that with a velocity which even the iipa* determines tlie.calibre, and tlie depth and direction 
ginatioD can hardly follow. Count Rumford, indeed, of the bore or recipient for the gunpowder. Ac- 
estimated this force at, 10,000 atmospheres; but we cordn^ to circumstances, the dinineter of the hole 
have ratlicr followed the calculations of Hutton, varies from half an incli to 2^ inches, the depth from 
whose ojiportunitics of experiment, connected with a few inches to many feet, and the direction varies 
the Military College of Woolwich, have been unqiics- to all the angles from tho perpendicular to the hori- 
tionably great. 2 ontal. The implements for the performance of this 

The progress of quarrying and blasting rocks ojieratioii are rude, and so extremely simple and fa- 
has, of late years, made great advancement in this miliar, as hardly to require description; and the 
country. In Europe, the art of mining was long whole operation of boring and blasting rocks is so 
chiefly confined to Swetlen and Germany ; but, since easily performed, that, in the space of a few weeks, 
the disappearance of our thickly wooilcd forests, and an intelligent labourer may become an expert qiiar- 
tlic Universal inlroducUon of pit-coal for fuel, and of rier. The tools are few in number, and, as just said, 

arc simple in their construction. The chisel, or 
jumper, as it is technically called, varies in its length 
and other dimensions according to the work to be 
performed, and its edge is more or less pointed to 
suit the Imrdness or tenacit}’ of the rock to be bored. 

If' the cylindrical hole to he drilled is of small dia¬ 
meter and of no great depth, or the work fixed to a 
eppfined position, ns ollcn happens, the operation of 
bbrjing is peiformed by a single person; with one 


cast-iron in the arts, Britain has made rapid strides 
to improvfuicnl in the art of Mining, and now rivals 
her Continental neighbours. Here we may allude to 
the, Coaiworks of Nortliumbcrland and Durham, of 
Cutnbcriund and the western counties of England 
and Wales. We may also notice the great extent of 
the like works in the soutli-costcra and south-western 
districts of Scotland. Much of tins kind of work 
is done with the pick and shovel; but without the aid 


of the expansive lorce of gunpowder, these operations .hand hd manages the chisel or jumper, which be 
must have been of a very limited extent. Other kepps constantly turning, and with the other he 
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works, of no less magnitude thim those of Coal 
Mines, have bum executed in Great Britain, almost 
wliolly by the force of gmipowilcr, particularly in 
Canal and Rood-works. To illustrate more fully the 
use of gunpowder in mining operation.*, we may 
mention tiie extensive w'Orks in Tunnelling, for pre¬ 
serving the level of canals through mountainous 
districts of country, instead of funning Locks, or 
following a circuitous line of navigation. The 
bold attempt of blasting rocks, under such cir¬ 
cumstances, was, in this cinmtry, reserved for Mr 
Brindley, Engineer, upon the Duke of Bridge- 
water’s canals, la .1776’, tiiis celebratetl Engineer 
completed the first navig^q. tunnel, at Ilare- 
castle in Staffordshire, which is upwards of one mile 
in length. Since that period, many other works 
of a similar nature, and even of much greater ex¬ 
tent, have been executed in various part.s of Europe. 
By the art of blasting, immense excavations have 
been made upon the Great Canal in Sweden. In 
France, a tunnel of about seven miles in length has 
lately been made; and, in our own country, at Sap- 
p^on, on the canal joining the Vivers Severn and 
^ames, and at Marsdcnhill, there is a tunnel, up¬ 
wards of three miles JUi lcngdi,'''''fbrced entirety 
through rock, by the use of gunpowder. We 
may abo instance the great national work of the 
Cafedonian Canal.- In all of these works, in road- 
making, and many others intimately connected with 
the prosperity of commerce, the extension of Uie 
arts, our domeMic comfort, and national importance, 
it is most evident, that, but for the simple prUcess of 
applying the expansive force of gunpowder, we must - 


s'trikes the juniper with a hammer of (i or 8 lb. 
weight. , But when the liole’is of larger dimensions, 
and ol' a depth exceeding a loot, it generally be¬ 
comes the business of one man, in a sitting posture, 
to Jiold and direct the jumper,—to keep it constantly 
turning,—to supply the hole with water, and oc¬ 
casionally to clean it out; while two and even 
three men, with hammers of 10 or 12 lb. weight, 
strike successive blows upon the jumper, until tlie 
rock is perforated to tlie desired depth. To prevent 
uiitioyance to the quorriers from the squirting up of 
the water, a small rope of straw or hemp is simply 
twisted round the jumper,'and kept resting on the 
orifice of the hole. When the perforations are to 
be made to a greater depth than about 80 inches, it 
is now coininoii to use a chisel or jumper, varying in 
length from 6 to 8 feet, pointed gjt both ends, having 
a bulbous part in the middle for me convenieDwe of 
holding it; it thus becomes a kind of double jumper, 
and is t^ed without a lianimcr, with either end put 
into ^ at pleasure. When, a bore of consi- 
derid>^'.jiteptli is to be made, atler the hole has been 
perfdiMed a few inches with the common jumper, 
tiic quarriers lay it and their hammers aside, and 
collect round ttie tong Jumper, in a standing pos¬ 
ture, ltotd.i^.fioid 'of u by the baibniijt part, Miag 
and tetting it drop into the hole by its own gra¬ 
vity this mahner, by the suct^ive strokes or 
falUi^ of the long jumper, a hole ftfefhe depth of five 
feet and upwards is perforated, with niuch ease to 
the workmen, and with wooderfid expedition. When 
the boring of the hole is completed, the debris and 
nditore are then carefully cleaned out, and a proper 



tUnrtiiKi 


■ • *'' V' /)" 'Z ' i' \'/' ‘ • ■ .. • 

**• •' ttwe. liM^' to 

i* ao v«ry ’&r the ^charge ^ it. ueftni coine'{tttb'«>' 

gunpowd«t,,>j^bBii^ reguleted 8t tli:e;|^^%A.of ,'/^^.'it^' ‘ ''''''■.=■" 

Ae quarmfr; of; l>eiftgi,now.ft%^^ed with thepo’ej. 

the rock to;. he' e^oved; und^h^te circamt^ocen ,^;.«(l^'irjiii^>i^/tbe j^oker'it d^liira out. Tb^ 
having been previously considered, In tlie dinie^ions « »o»netimeg 

of the bor<^ jt.id customary to fill it in the propdrlioa.. ‘ W<m1je'.M« rd«r;. {[^ wftft a ylew tosavo 
of about opfei^lf >vi^ gunpowder. , ,. t^t .ft « insert 

The charge being introduced into the cylidqHcai wbeaCeft ’ot-o^j^ ^ws hli^ wi^ poimlor. Tliesc 
hole bored or drilled in the rock, a ibOgiroit caBed 'straw tob^'iD0^.^.e joiROO *0 a® tb reaeb'any: neces* 
the pricker is inserted amongst the powder, to be. sary depth: the lower,-ifccpjivr^^Ways temItotiOg in 
afterwards withdrawn when the priming powder is the root!part whejtt'ft'natl|nd obstruction occurs, 
introduced. While tbia rod remains, the process of or it ii artificially, stmpied. with clay, to prevent 
rammiii<r or stemming tho hole is performed by for- the powder from being fosl,' Itie fowicr j»rt of 
cing burnt clay, fragments of pounded brick, stone, or . the priming straw is pared quite thin', so as to in- 
any other substance less liable than another to produce sore tbc. indammatioh of the ObOrge of powder in 
sparks offirc on being struck with iron. After a layer tbO kplei This being done, a rW coosjsf- 

ing geqeratly of a" bit of soft paper, prepared bv dip¬ 
ping if into a solution of saltire, is carefuuyop* 
pli<^ to the priming powder, Wiieo this match is 
touched with fire, the quarricfs give the alarm to ail 
around, to retire to a sufficient distance, so as to 
avoid accident from the expected explosion.. This 
coiuniunly takes place in about a minute. The 
priming 4rst expires, attended only with fianao;.a 
short interval of emmense coiumomy ensues; the 
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or stratum of such matter has been pressed down 
upon the pdwdcr, the remaining depth of the bole is 
filled with pounded stone or earthy matters of any 
kind, forced down with an iron punch or rammer of 
such dimensions that it nearly fills the hole, but 
having a groove in it to receive the pricker; the 
rammer being flat at the end which enters the hole, 
the fragments of stone are pounded by it round the 
pricker, wliich must be occasionally turned to pre¬ 


vent it from being too firmly fixed, bnd therdiy prO-,eyei of the byestanders bejng ao^ousiy directed to- 
vented from being dWiwn. lliis wadding or matter, ' .wards the spot; tUtS ‘sock is ib.stbOtly seen to open, 
laid immediately over the powder,, is gentljy foii6e(l.'.'.when a sharp report; or a detonatmg noise, takes 
down at first, to prevent, as much as possible, jmf^ - .-L 'piocc, and numerous fr^ments of stone are observ- 
danger of premature explosion; but as the.hole.^v-ed to spring into the air,'and fly about in all direc- 


niore and more filled up, the quarrier strikes'fioWh 
the stemmer with more violence and less care, and 
consolidates the wadding as much as possible, w'ith a 
view to produce a greater effect by tlie shot. In 
thiV operation consists tbc chief danger attending 
the process of blasting with gunpowder; for it must 
be obvious, tliat, unless the utmost care be taken in 
forcing down the fir.st portions of the wadding above 
the powder, there is great danger of such a collision 
taking place, between the steimifer and the pricker, or 
between either of these and the rock or sides of the 
hole, as may elicit Btipairk pffire, and produce uniiiten* 
tioned explosion,. From-tb^. cause, indeed, the roost 
unfortunate-ahd distressing accidents have sometimes 
happened to quarriers.^ A Vccent case occurred un¬ 
der the notice of the writer of this article, from 
which an experienced workman lost tho sight of 
both eyes, and had his legs and arms much shattered. 
It is necessary, as before noticed, frequently to turn 
the pricker during the process of steramihg the shot, 
in order to prevent .its being so boUnd’by the wa<l- 
ding as to prevent its being withdrawn f .and "it has 
been known that, by the fViction wodueii^' ifi foe 
mere act of turning it unguardecQy; the shot has 
been fired off. eTo prevent ac<;tdenr<|n. this way, 
copper prickers, or, to save ex^tse; prUdeers com¬ 
posed partly of copp«if..aQd partly‘qfmh-,.have been 
introduced, insteaa.'of those foiled ^bolly of iron. 
The copper prick;^^ u certainly much less liable to 
accident; biit botwithatanding that this ihet is self- 
evident, and'has beeb efearfy established in quar¬ 
ries where Copper and iron prickers have been 
used at the same time,''yet,,firom foe greater ex- 
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'tkms, from onitdst a cloud of smoke. The qfiiarrier 
then returns with alacrity to foe scene of bis opera¬ 
tions. When blasting with gunpowder is carried on 
in coal-pits or in sinking wells, where foe workmim 
cannot get speedily out of foe reach of the shot, blr 
in any situation where adjoining houses, &e. may be 
in danger of being injured, it is common to Toad 
or cover up part of tlie rock to bC blasted, with a 
([uantity oi furze or. brushwood, ^to prevent the fraj;- 
ments of blasted rock from being driven to a du- . 
tancc. 

The simplicity of this operation, so important to Use of Sand 
our means of quartyiiig or pryUtg info the bowels ofia Blasting, 
the earth, is, perhaps^.one cause of se little attention 
having been paid to.it>by persons of science; while 
the personal risk att^ding it may have also oper¬ 
ated, 'in some measure, 'to .prevent particular in¬ 
quiries' regarding it. It «ti ,4tr extremely natural 
conclusion for the quarriet^^'fok suppose, that the 
more firmly the shot was rhsimcd home, the more 
powerful would be thceflhctbftbe explosion. This, 
we know, was long the conviction of nnlitary En¬ 
gineers ; and was uso a principle invariaDly adopted 
by miners, to the great personal; hasiU'd of foe arti¬ 
ficer. In manycplaccs, th^ notion rilil prevails, and 
we cannot enough lament fo^; force, and stubborn¬ 
ness of custom in fois instance ;<ns it has becu fully 
established, foat a wadding' of loose sand, or of any 
earthy matter in a diy state, answers all the purposes 
of the'firm^t jramraing or mdding. Now, as it is in. 
tba operation of ramipiog, fotit accidents most com- 
tnbaly bofall the quarrier, add which the use of foe 
copper pricker cannot altogether prevent, itif 'iliot 





little that the" w, w'sand dees «6t 

become' 

Z' ■' To-^|i)i^’pbnimoU'iubourer« Meed, it MttraOy 

se^e tetbewhat paradoxical i& imy, that partides 
' of loose sand can produce an cflfcct eqaal to stem* 

' shot with an iron punch and hammer; Wt 

thosO viho arc better inlonued, should insisil on the 
UBO of sand, whereby the person of the ^uarrier 
would be much le«j exposed, and much time and 
trouble would be saved. It may be noticed, that 
in several works this is observed, particularly at 
Lonl Elffin’s extensive rninlnf? 0 }M;ri\tion» at Charles* 
town in Sicotknd, where much attention is paid to 
the security and eoiuCort of the artificer, as well ns 
to every thing interesting to science. Tlic practice 
of using loose sand instead df pounded stone rani- 
med with force, has been in use at tlicse works for se- 
veriil years (it is believed since about the year 1810). 
The writer of this article has also bad considerable 
opportunities of trying the accuracy of tlieso state* 
raents, o« to the e/ficieneff of sand, at the extensive 
quarrying operations which lately became necessary 
in cutting down a part <if the Caltonhill, in forming 
the new approach to the city of Ediidnirgh, where 
upwards of 100,000 cubic yards of rocky matters 
were removed, and gunpowder to the value of near¬ 
ly L. 1000 Sterling, was expended, chiefly in blast¬ 
ing rock, consisting of whinstone, or greenstone, 
much traversed by calcareous spar. The holes at 
this work were bored of various diiuensious, both as 
to calibre and depth, and also at all the angles of 
inclination, from the perpendicular to the liorizim- ' 
tal. TOoIs were here made with holes from three 
to seven or. eight feet in depth, and of a di<ametcr 
fboni an inch to. two and a half inches in dia¬ 
meter ; when it was invariably found, that when 
tlie powder was wadded with sand, the effect in tear¬ 
ing or blasting the rock was as great as when the 
more commonly followed method, of ramming with 
pound.ed stone was adopted. In tlie judgment of 
tile Contractors, the fragnn.-nts of rock had a greater 
tendency to fly to a distance when sand only was em¬ 
ployed ; but there was as great a bulk of the rock raised 
by the shot wadd^ with sand, as by that which was 
rammed in the u^hl way^ «nd'!io practice it was 
, found that (he shots with were not more liable 
to ^il, or hlfm, without doing execution, tluui those 
which were runimcd. It is d fact perli:ip.s as curious 
anil interesting as any connected with the subject, 
tlKit in both ways the shots faif, and at times blow 
out, without producing any effect, or being o^ca* 
sioned by any apparent cause. Reasoning from the 
? aimultuneous cflecta of the sudden extrication of the 
' ^plastic fluid of gunpowder, whether a w.adding of 
sand or of fihnly pouhded stone be employed, 
was made of gunpowder withbot any wadding, 
the efteet produced by this method was rather to 
rend the opper part, near the orifice of the 
bole or .surface of the rock,, than at the bottom of 
the bdle. Itife fw-i, however, favours the conclu¬ 
sion that the eiiplhsive row'e of gunpowder is in pro¬ 
portion to {he siirlace upon which it acts; and that 
the effect is ao iastantaneous, that it scemx a matter 
not essentially connected with the operation, m what 


manaer theitrij^^ijj'if elected, prbyidild that'.tho... W 
atmospheric jidif.^H0t,m iunnediate contact with the 
powder; as'oth^ise the' fluid appears to divide, 
and its effect It01^^ho.iost.in. space, Wiriiowt being ap¬ 
plied chibfly at the bottom of the hojlc, where the 
greatest execution is woliud to be done. 

It may be noticed, tliat altliough tile use otsaud for 
blasting in mining oper<it.ion.s i-i by tio moans general, 
yet so much of this, practice hws obtained, tiiat the 
quarrier.is now only at pains to ram an inch or two 
of tile lower'wadding flnniy home; the upper parts 
are done loosely, with little attention eiiluir to the 
stuff employed, or to the raumiiug of it; he merely 
consolidates it in such a manner, that the broken 
particles shall not fhll into Uie eliargi: ^l’uong^t the 
powder, wimn he withdraws the pricker, la so liir, 
this is a saving of time; but unfoitmiatoiy he still 
undergoes much personal risk, the chief danger be¬ 
ing in raiiiming at first, or in the turning or with¬ 
drawing of the pricker, where the wadding i.s firm. 

When sand is used immediately above the powder, 
both (be pricker and the rammer are wholly untie - 
cessary'; the primed straw being inserted into the 
powder, the .sand is poured into the hole, and the 
.shot is ready for the match. A diffieuliy occurs in 
the Use of siind, which, though easily surmounted, it 
may be proper to notice in this place. When the hole 
or perforation in the rock haiipciis to be horizontal, 
ov.at more than an angle of from the perpendi¬ 
cular, (he priming str.iw i.s apt to he injured in filling 
Uie hole with sand, an evil to which the pricker is 
" not liable ; but tin's is easily got over by inserting the 
priming straw into a small cylindrical tube of slieet- 
iron or copper, whiie the sand is gently pressed into 
the Itole; the siiiiiJl tube wliicli is open at both 
ends is aiferwards iritlidniwn. By this means,' the 
operation of the horizontal shot is rendered not less 
sure, and is attended witli no more expenee, and 
little more trouble, than when the bore is perpendi¬ 
cular. 

It ha.s been siipjipscd by amne, that a more com- 
plcte inflammation of the powder would take place, tinu of lUc 
if it were ignited at the bottom of the hole ; but it 
has been found by experience, that this is not essen- . 
tial. it even appears from experiment, that gun¬ 
powder is more fully inflamed by applying the fire 
near the, top, for in firing considerable 

quantities of the uninfiioiK-d -grains of tlie powder 
have been collected, t>y plneih^ (k.piccc of ciptli at a 
distance from the gun, and allowing the shot to pass 
through it. .. 

(Ii:|lck'Kme, suddenly slacked^’^ been suggested, i;.e of 
as a of rending rocks; hut this process would Oiacid 
in.^priidHee he found very defective. In some situn- Biwe, 
tioHS where the explosive effects ot gunpowder could 
nut be applied with safety, as ti^e, interior of a 
budding,for sudi like purponfli, tms roOdc may 
be l;eWtie4 e&ct.. 

Bjt^fiOg'wiidi. gunpowder, under water, is neces-Blasting mi. 
sbrfljF in various opei^|^n)i of the Eegi-der Water, 

neer,!'p^^icularly in the exci^tRm of the foumhi. 
t^mt of piers, and in doOpeoing the entrances of 
bailMiurs. This is perfbnned by insettiog the charge 
of.l^der into the perforated cock, by moaiM of a 
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Blasiing ease or eartridge made otim-plaie. The lower part ' 
4 Bi ch' made to fit the bore in the rock, as nearly as may 
'_r*. ^» from this a small pipe of the same metal is car- 

ried to the surface of the water, w'‘h the priming 
powder. Here wadding is umiocossary, the pres¬ 
sure of the water upon the tin case superseding the 
necessity of any; and the explosive effects are gene¬ 
rally greater, hi proportion to the charge, than those 
«. Jn the open air. It may here be observed, that ex¬ 
plosions under water have, in some instances, been 
proposed as a mode of attack in marine warfare; .and 
It is presumed, that explosions, at considerable 
depths, iniglit occasion such an impression on the 
water, and so disturb the equilibrium of the atmo¬ 
spheric pressure, as to be espabJe of sinking large 
siiips, or floating batteries. 

It may also be mentioned, that a new instrument, 
called the lilasiing Scniv, has been lately applied with 
considerable success to the rending or splitting of 
large trees and logs of limber. It consists of a screw 
wliich is wrought into an migcr-hole, bored in the 
centre of the timber; here the charge of powder is 
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aud the' .orified’S f hob ,ln the Iog>it . Blwtiog 
then abut iip or closed with tinperew, when a match, • 
or piece of cord, prepared with Miltpetre, is intro- ® 
duced into a Brad! hole- left in the screw for this 
purpose, by which the powder is ignited. The appli¬ 
cation of this screw to the purposes of blasting is not 
obviously necessary, because, from what we 
have fHien, it would appear that the auger-hole being 
charged with powder and sand, would answer every 
purpose. One great objection to the process of 
blasting applied to the rending of timber is, tlie ir¬ 
regular and uncertain direction of the fracture, by 
which great waste is sometimes occasioned. It may, 
however, be necessary to resort to this mode of 
breaking up large trees, when cut down and left in 
inaccessible situations, where a great force of men 
and of Impleiucnts cannot easily be procurad or ap¬ 
plied. 

■ Sec Treatise of Artillery by John Muller; Hut¬ 
ton’s Mathematical Dictionary; and Nicholson's 
Journal, Vols. XII. and XIII. (ii. ti.) 


BLEACHING. 




Bleaching is the art of whitening thread and' 
cloth. It has been treated at considerable length in the 
Tiicyclopirdia. Our business here is merely to supply 
the defects of that article. These arc chiefly two; 
namely, 1. A very incomplete historical detail of the 
improvements in bleaching, at least ns fur as this 
country is concerned ; and, U. 'J'lio omission of any 
description of the present mode of bleaching, as 
practised by the inoet enlightened manufacturers of 
Great Dritaiu. 


I. The Ancients, especially in Egypt, where white 
linen was a common article of clothing, must at an 
early period have been acquainted with the method 
of bleaching that substance, but none of their writers 
have left us any details on the subject. We know, 
however, from I’liny, that different plants, and like- 
wist! the ashes of plants, which no doubt contained 
alkali, were employed as detergents. Pliny men¬ 
tions particularly the strulhiiim as much used for 
bleaching in Greece. This jdant has been consider¬ 
ed by some ns the gypmphila strlithium. But as it 
docs not appear from Sibthorp’s I'lora Grteca, pub¬ 
lished b}' Kir James Kniitb, tliat this sjiecies is u na¬ 
tive of Greece, Dr Sibthorp’s conjecture that the 
slrulhium of the Ancients was the saponaria yffeina- 
Its, a plant common in Greece, is certainly more pro¬ 
bable. Mr Parkes, in his Essay on Bleaching (Che¬ 
mical Essay, Vol. IV. p. 7)» says, that Theoj^rastus 
states that lime was used by the ancients in bleach¬ 
ing ; and tliat a ship, partly loaded with linen, and 
partly with lime for bleaching it, was destroyed by 
the accidental access of water to the lime. We en¬ 
deavoured, with some pains, to verify this quotation; 
and, for this purpose, turned over all Uie writings of 
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Theophrastus with which we arc acquainted, without 
being able to find any thing bearing tlie least allu¬ 
sion to it. We have doubts whether lime could bo 
employed us a detergent of linen, without injuring 
the texture of the cloth; and, on that account, it 
would have gratified us exceedingly to have found 
such a statement in so respectable and correct a 
writer as Theophrastus. 

About sixty or seventy years ago, the art of bleach¬ 
ing was scarcely known in Great Britain. It was 
customary to send all the brown linen manufactured 
in Scotland to Holland to be bleached. It w'as sent 
away in the month of March, aud not returned till 
the end of October, being out of the hands of the 
merchant more than half a year. The principal 
Dutch blcaching-grounds were in the neighbourhood 
of Hacrlcm; and the great success of their bleach- 
ings was ascribed to the superior efficacy of their 
water, which, according to the fashionable theory of 
the time, was sea-water tillered and rendered sweet, 
by passing through their sand-downs. Indeed, it 
was long a prejudice on the Continent, that no water 
was efficacious for bleaching but sea-water. 

The Dutch mode of bleacliing was to steep the 
linen for about a week in a potash ley p6ur®d over 
it boiling hot. The cloth being taken out of this 
icy, and washed, was next put into wooden vessels 
containing butter-milk, in whicli it lay under a pres¬ 
sure for five or six days. After this it was spread 
upon the grass, and kept wet for several months, ex¬ 
posed to the sunshine of summer. 

In the year 1749, as we arc informed by Mr 
Parkes {Chemical Essays, Vol. IV. p, aC), an Irish¬ 
man, who had learned something of ^e art of 
bleaching, settled in the north of Scotland, and e*- 
s s 







tsblWied blMolilns inanuikct<iiy. On appljlng to 
Y ’”■- the principal ScotcWtnakcra of linen, they readily 
furnished him with a quantity of goods; but after 
keeping them a whole year, he failed in all his en> 
dcBvours to bleach them, and the proprietors were 
obliged to send them to Holland to get the process 
completed. Next summer his efforts were not raffre 
successful; the linen was cuusidcrahly injured, und 
even rendered tender by his management, but it 
was not wliitencd. Nevertheless, this man by per¬ 
severance hecamo in u few year^ an excellent prac¬ 
tical bleacher. He had the merit ,of introducing the 
art into (ireat Ilritnin, and his descendants at this 
day figure among the higher ranks in the metropolis. 

'i’hc bleaching process, us at that time perfornii'd, 
was very tedious, occupying a complete summer. It 
oonsifift’d in steeping the cloth in alkaline leys for 
several days, tvushing it clean, and spreading it upon 
the grass for sonic weeks. The steeping in alkaline 
leys, called bucking, and the bleaching on the grass, 
called cro/ling, were rcpeatetl alternately for five or 
six times. 'I'he cloth was then steeped for some 
days ill sour milk, washed clean, and crol’ted. 'I’liese 
processes were repeated, diminishing every time the 
strength of the ulkalinc ley, till the linen had ac¬ 
quired the requisite whiteness. 

For the* first improvement in this tedious process, 
which was faithfully copied from the Dutch hlcuch- 
ficlds, manulacturers were indebted to Dr Hume of 
ICdinburgh, who proposed to substitute water, acidu¬ 
lated with sulphuric acid, for the sour milk previous¬ 
ly employed. This suggestion was in consi'qufiice 
of the new mode of making sulphuric aeitl, contriv¬ 
ed some time before by Dr Uoebuck, which reduced 
the price of that acid to less than one-third of what 
it had formerly been. It i.s curious, that when this 
change was first adopted by the bleachers, there was 
the same outcry against its corrosive effects as tvo 
have seen some years ago, when oxymuriatic acid 
was substituted for crofting. No allegation, how- 
tver, could be worse Ibuiulcd, and it was conqiletely 
destroyed by the jmblication of Dr Home (Kssai^ on 
Bleaching), who demonstrated the perfect innocence 
and the superior efficacy and cheapness of sulphuric 
acid, when properly applied, over sour milk. Ano¬ 
ther advantage resulted from the use of sulphuric 
acid, which was of tlie greatest importance to the 
merchant. A souring with sulphuric acid required 
at the longest only twenty-l'our hours, and often not 
more than twelve; whereas, wluai sour milk was em¬ 
ployed, six weeks, or even two months, were requi¬ 
site, according to the state of the weather. In con- 
ac(]ucncc of this improvement, the process of bleach¬ 
ing was shortened from eight months to four, which 
enabled the merchant to dispose of his goods so 
'much tJic sooner, aiul consequently to trade with so 
much less capital. 

The bleaching art remained in this state, or near¬ 
ly so, till the year 1787 , when a most important 
- change begun to take [>lace in it, in consetiucnce of 
a discovery which origiaated in Sweden aliout thir¬ 
teen years before. In the year I 774 , there appear¬ 
ed in the Menwiss (tf the Royal Academy of Stock¬ 
holm a paper on manganese, by IMr Scheele. Among 


other rxperimentt to which he subjected this mine¬ 
ral, he mixed it with muriatic acid, put the mixture 
ill a retort, and applied heat. He perceived a smell 
similar to that of aqua regia. This induced him to 
collect what came over in a receiver, and he found it 
to be muriatic acid, altered in a remarkable manner 
by the action of the manganese on it. Ms smell was 
greatly heightened, it was become less soluble in wa¬ 
ter, and it possessed the property of destroying thoso 
vegetable colours on wliicli it was allowed (o act. 
M. Herthollet repeated the experiiiients of Scheele 
on this new acid in 1785 , and added eon-siderahly to 
the facts already known. He showed tliat this new 
acid (called by Scheele dephlagiMicatcd muriatic 
acid) is a gas soluble in Yvater, to which il gives u 
yellowl'.li green colour, an astringent taste, and the 
peculiar smell by which the acid is distinguislied. 
When water, inqiregnated willi this acid, is exposed 
to sunshine, it gradually loses its colour, while, at the 
same time, a quantity of oxygen gas is disengaged 
Ironi the water. Jf the liijuid be now examined, it 
will be I'oiMul to contain, not the new acid, liut com¬ 
mon muriatic acid. This experiment lUrthollct 
considered as exliibiling an analysis of the new acid, 
and as deiiionstrating that it is a compound of miiri- 
alic aciti and oxygen. On that account, he gave it 
the name of o.rygrmitrd muriatic arid, which was af¬ 
terwards shortened into o.rymurialic acid, an appel¬ 
lation by which it i.s still known among bleachers. 

The property which oxymuri.itic aeitl jiosst ssc.s of 
destroying \egetablc colours, led Merthollct to sus¬ 
pect, that it might he introduced with advantage in¬ 
to the art of bleaching, and that it would enable 
practical bleachers greatly to shorten tlicir processes. 
At what time thc.se ideas lir»t struck his mind, we 
do not exactly know'; but .at the end of a paper on 
dephlogisticaled muriatic .acid, read before the Aca¬ 
demy of Sciences at Paris in April 17S5» and pub¬ 
lished in the Journal de Physique for May of the 
same year (Vol. XXVI. p. .'1^5), he mentions that 
he had tried the effect of the acid in bleaching cloth, 
and I’ound that it answered perfectly. This idea is 
developed still farther in a paper 011 the same acid, 
published in the Journal de Fhydquc lor 1786 . In 
1781), he exhibited the experiment to Mr Watt, who, 
iinnicdiately upon his return to England, commenced 
a practical examination of the subject, and was ac¬ 
cordingly the person wl.o first introduced the new 
method of bicucliing into Great Britain. 

Mr Parkes, in his Chemcal Essays, published in 
I 8 I 0 , li'is mentioned some facts upon this subject, 
whicli it will be proper to state. In the early part 
of the year 1787> Professor Copland of Aberdeen 
accompanied the present Duke of Gordon to Geneva, 
and he was shown the discolouring property of oxy- 
iDuriatic acid by M. de Sauasure. Mr Copland was 
much struck with the importance of the experiment, 
and on his return to Aberdeen in July 1787 , men¬ 
tioned the circumstance, and repeated the experi- 
•ment before some eminent bleachers in his own 
nei^bourhood. These gentlemen were Messrs 
Mimes of the house of Gordon, Barron, and Com¬ 
pany, Aberdeen. They immediately began the ap¬ 
plication of the process to the bleaching of linen on 
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Bieadiins- a great 8(ate; and Mr Parkes assures us that they 
were the first persons who applied the new process 
to’ practice bleaching in Great Britain. 

Kew Pro- ]jut this statement, though it ina*' appear plausi* 
eras intro- j,ig},t, is quite incotyect. The writer of 

n'niaiB'hy this article took the liberty of applying to Mr Watt 
•Mr Watt, himself for inforroalton on the subject. Mr Watt 
has preserved copies of all his letters since the year 
- 178U, taken by means of his copying machine. He 
allowed the writer of this article to peruse such oC 
them as bore any reference to this subject. Now, two 
letters werefound, wliicli entirelysetthe matter attest. 
The first of these is to his fathcr-iii-Iaiv, Mr Macgre- 
gor, dated Birniinghain, March J;), 1787 . In this 
letter he gives a particular detail of the new bleach¬ 
ing process, states its iidvaiitage.s, and says that he 
had sent ifr Maegregor a quantity of the whitening 
liquor. The second letter is to Borthollet, and is 
dated Birmingham, -May 9 , 1787- The following is 
a part of that letter, which we have transcribed ver¬ 
batim : “ Je no snis pas si j'ai encore fait l.a liqueur 
acid si fort que vous avez fait, inais je vo ts donnerois 
les moyens de juger. Jc trouve que 4 onces de mon 
acido iiiele avec la quantile necessaire d’alkali cle 
j»earl-asli pent blanohir tin gros de toile brune, telle 
cointnc j'ai vii eliez vou*i. 11 est vrai qu’il ne la fjit 
tout a fait biaiie; in^ il Ic fait aussi blaiic, que je 
piii.s le fairi‘. iiiemfflRh ajoutaiit une second dose 
d’acidc. Je boaille la toile par avance dans une so¬ 
lution d'alkali faible ; ct ii mi blunc, je la bouille une 
second fois, .le trouve qnc le savon est meilleur 
que I'alkoli pur pour la second bouillon. J'ai blan* 
chi toute ii fail le coton, mais jc nc suis encore par¬ 
venu ii blanchir jtarJ'aitcmcnt la toile do lin,” The 
reader will observe, that the date ol’ both of these 
letters is some months befon^ Mr Copland’s return 
from the Continent. M. Berthollet had published 
his process in 178'>, and as Watt had brought it to 
England in the end of 178<), and had put it in prac¬ 
tice, and introduced it into Mr Muegregor's bleach- 
field, near Glasgow, in the month of March 1787, it 
is clear (hat Saussure has no claim to the original 
discovery, nor Mr Copland to the first introduction 
of the new process into Great Britain. 

Dr Henry quotes a letter of Mr Watt, dated 1788, 
February 23, in which he says, “ I have for more 
than a Itrriveinonth been in possession nn^ practice 
of a method of preparing a liquor from common salt, 
which possesses bleaching qualities in an eminent de¬ 
gree; but not being the inventor, I have not at¬ 
tempted to get a patent or exclusive privilege for it." 
{Annals of I’/iJlosophj/y VI. 423.) This letter alone 
is sufficient to show, tliat Mr Watt’s experiments 
were of an earlier date than those of Messrs Milnt^s. 
He says, farther, Utat “ at that very time LOGO yards 
of linen were bleaching by the new process, under 
his directions.” This great experiment was con¬ 
ducted in the blcachfield of hb father-in-law, Mr. 
Maegregor, near Glasgow; where, as. he wrote to 
M. Berthollet, soon after, 500 pieces were bleached 
by the new method, and Mr Maegregor was so sa¬ 
tisfied of the importance of the new process, that he 
resolved to continue it. Mr Watt made several im¬ 
provements in the method of M. Berthollet. Instead 
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6f employing mnriaiiel^wdgiHingtmeae, 
been aone by Scbeele and Berthollet, be 
recourse to the cheaper mode of a mixture of com. 
mon salt, black oxide of manganese, and sulphurw 
acid. He made use of wooden vessels to hold the 
water, which was to be impregnated with the oxy- 
muriatic gas, coating them within with a mixture of 
wax and pitch, which rendered the air light, and 
prevented the gas from acting on the wood. Mr 
Watt likewise contrived a test to indicate tiie 
strength of the water impregnated with oxymuriatio 
acid, as far as its bleaching effects were concerned. 

He took a determinate quantity of the infusion of 
cochineal, and ascertained how much of the bleach¬ 
ing liquor w'us necessary to destroy the colour. The 
strength of the bleaching liquor was obviously in- 
versclj’ as the quantity necessary to destroy the co¬ 
lour. But M. Welter hit upon another method 
about the same time, which has been considered as 
' preferable, and has in consequence come into gene¬ 
ral use. He employed a solution of indigo ia sul- 
plmric acid instead of the infusion of cochineal. In 
other respects the two methods were the same. ' 

Mr Thomas Henry of Manchester began his ex¬ 
periments on bleaching, by means of oxymuriadc 
acid, nearly as early as Mr Watt, and without any 
previous knowledge of what he had done. He was 
very assiduous, and very successful in his trials. At 
a meeting of the bleachers, held at Manchester, ear¬ 
ly in >788, he exhibited half a yard of calico, bleach¬ 
ed by the new method, u’hicli w'as considered as su¬ 
perior in whiteness to half a piece of calico, bleach¬ 
ed by tlic same process by Messrs Cooper, Baker, 
and Charles Taylor. In consequence of this exhibi¬ 
tion he was applied to by Mr Itidgway of Horwicb, 
to be instructed in tJie new process. And the in¬ 
structions which he accordingly received, were the 
iii-st step of a scries of improvements carried on 
by Mr Kidgway and his Son, with an ability and 
spirit of enterprise, which have raised their es¬ 
tablishment to its present extent and importance. 

(See Annals of Philosophi/, VI. 423.) These two 
gentlemen, Messrs Watt and Henry, had the chief 
merit of introducing the new mode of bleach¬ 
ing into Lancashire, and the neighbourhood of Gla.'-- 
gow. 

In the year 1789, M. Berthollet published a me¬ 
moir on the subject, in the second volume of the 
Annales de Ckimie (p. 151). In tliie memoir, which 
constituted the first publication on the mode of 
bleaching by means of oxymuriatio acid, Berthol¬ 
let gives a detail of the progress of his experiments, 
nnd states the attempts that had been n^e to intro¬ 
duce the new mode of bleaching into France. M. 

Bonjour, who had assisted him in his experiments, 

associated himself with M.. Constant, amanufactim r ^ 

of cloth at Valenciennes, to form a bleaching csia- 

blishincut in that city upon the new plan. But their 

project was prevented by tl»e prejudices of the inho- 

oitants, and by the jealousy of the bleachers, who 

were afraid of being injured by the introduction of 

any new improvements. M. le Corate de Bcllaing, 

however, who approved of the project, granted a 

piece of ground possessed of all the requisite conve- 




Bteadiiotr. niences; but rattier at too great a iiUstance from Va- 
'lenciennec. M. Bonjuiir applied to tlie Board of 
Commerce for the exclusive privilege of bleaching 
for some years, according to the new method in W 
lenciennes and Cumbray, and for two leagues around 
these places, olferitig at the same time to explain the 
new process in all iU details to (liose who wished to 
make themselves actjuaiiited with it. But the rc* 
«]ucst was rcitisi'tl. 

It does not appear, from Berthollet’s account, that 
the tiew mode of bleaching had been able to esta¬ 
blish itself in any manufactory in France, before the 
publication of his Memoir. One of the great 
difficulties in the way of applying oxymuriatic acid 
to bleaching was the very disagreeable and noxious 
odour which characteri/cs it, and wliich rendered it 
not only very olKensive, but liigbly injuiiou.s to tho 
health of the workmen. He describes, at consider- 
nbh* length, a vessel contrived for iiiipregnatiiig water 
with it, by M. Welter, and likewise the mode, of pre¬ 
paring the gas from common salt, bhuk oxide of 
raiingiincse, and sulphuric acid. But lii.-,>ioiprove- 
meuts, though considerable, w(;rc far from obviating 
the inconveniences complained ol'. Some method 
was wanted wliich should dt'prive water iiiiprcgnated 
with this gas of its smell, without, depriving it of its 
bleaching qualities. The first attempt to aecom- 
plish this object origiiiutcd from M. Bertholl(>t him¬ 
self. 


When he first began to blc,ach, by mean.s of Wafer 
impregnated with oxyinuriatic acid, he employed 
that liquid as concentrated us po.ssibic ; but he found 
that the texture of the cloth steeped in this liquid 
was considerably injured. To prevent this effect, he 
at first added a li^ttle alkali to the liquid, to saturate 
a portion of the acid. But he found afterwards 
that it was better to dilute the liquid with water. 
Before this last method occurred to him, he was re¬ 
quested to go to .lavellc, to show the bleaclicrs 
there, the method of [ireji.iring the oxyinuriatic acid, 
and making tlie bicaching liquor. lie went twice in 
cunsequMUCC, prepared I lie liciuor before the bleach¬ 
ers, and added some potiish to jirevent the acid from 
injuring the texture of the cloth. Sometime after 
the manufacturers of .Javcile announced in the dif¬ 
ferent journals that they had discovered a peculiar 
liquid which they called I.eD»ive de Javellc, and which 
possessed the property of bleaching cloth immersed 
in it for a few hours. This liquid they prepared by 
dissolving potash in the water which they were go¬ 
ing to innprognatc with oxymurintic acid. The con- 
.sequence was, that the liquid absorbed a much 
greater quantity of g.'i.s, and might he diluted with a 
considerable proportion of water, without losing its 
bleaching quality'. 

; Being disappointed in their attempts to introduce 
this liquor among the French bleachers, they came 
over to England, and applied to Fsriiamcnl fur the 
exclusive privilege of supplying the liritisli bleachers 
with this liquid. The patent was to be given to 
MM. Bourboilon dc Bonnuuil and Company. In con- 
‘sequence of this application, a meeting ot' the 
bleachers of Luncashin; was advertised, in the be¬ 
ginning of the year 1788. It was at this mteting 
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that Mr Heitry exhibited the half yard of calico Blearfiinjr. 
bleached according to the new method. Mr Watt < - 

had written a letter to Dr Pcrcival on the subject, 
which was communicated to the meeting. He stated 
in it that he had been in po.<>.^C8sion of a new method 
of biettcliing, by means of oxyinuriatic acid, for above 
a year; that he had learned it from Bertliollct, and 
that he had every reason to believe that the liquor 
of MM. Bourboilon dcBonnueil and Company, con- . 
sisted of oxymurintic acid, or of some proportion of 
it. In consequence of tills meeting, the county 
ntcmbi-f.s of J’arliaracnt were rcquestcil to oppose the 
iniciulcd nionoply. Mr Whitt .ilso c.xcrtetl all liis 
influence; and Air I’arkcs iiifonn-! us likewise, that 
<1110 of the .Me.ssrs Milcc.s of Aberdeen, who had 


been informed of the use of oxyiuiinatic aeul liy Mr 
Copliuid, happened to be in the galleiy of the House 
of Coramoii.s w lien this iqiplicatioii in liivonr of the.«e 
gentlemen was made. He took inunediate measures 
to inform the principttl members that tliis was not 
a new proce.ss; that lie him.seif had long ago piepared 
an article <’(jually udvanUigcou.><, and that he was 
ready to .suhstaotiale the truth of his statement when 
reijuired, (J’arkes’s CAcnt/cnl Kssaj/s, IV. (i;!.) In 
eonsequeiiee of tlie united exertions of all the.se dif¬ 
fident gentlemen, the bill was thrown out, and the 
numopuly jireveiited. ^ 

It seems to have been paNn' in consequence of 
this application of the French geiitlenien that iMr 
Henry of Maiu'lie.ster was induced to attempt 
bleaching in the large way with oxyraiiriatic acid. 
Ilks attention had been first drawn to the subject by 
the papers of Bertliollct, published in the Journal de 
Pliijsitjiie, during the years 17«5 und 1786. He was 
at that time engaged in a course of lectures on Dye¬ 
ing, Printing, .md UJeaching. An acquaintance with 
the properties of oxyraiiriatic acid, which he had re¬ 
peatedly had oeca.sion to exhibit in his course of 
lectures, and the general hints previously throwu out 
by Bertliollct, led him to conclude, that the liquor 
of Bourboilon and Company could be nothing else 
than oxyinuriatic acid, or some compound of it. His 
first ojicratioiis on the large scale consisted in ex¬ 
posing the goods, in a moist state, in air-tight cham- 
bers, to the action of oxyinuriatic acid gas. He 
likewise began tu prepare for sale a bleaching liquor, 
in which tiie gas was condensed hi a very weak so- 
lutioji of potash; which, as w'c learn from Berthollet, 
was the very same with tlte Lessive dc Javcile. This 
liquid possessed two adra>'tii^cs over water simply 
impregnated with uxyniuriatic gas. Its suieli was 
less noxious, and it might be employed tu whiten 
printed calicos without destroying tiie colours which 
had been dyed upon the cloth. But these advan¬ 
tages were much more than counterbalanced by 
equivalent disadvantages. It was found uot to go 
nearly .so far ns water impregnated with oxyinuriatic 
acid, and when kept for some time, it lost its bleach¬ 
ing properties altogether. The reason of this last 
alteration is now suiiicientiy understood; the oxy- 
muriatic acid in the liquid was gradually destroyed, 
and converted into common muriatic acid and cldo- 
ric acid; tlie water containing merely eonmion mu¬ 
riate of potash and chlorate of potash. In coose- 
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^ash to the bleaching liquid was soon laid asi^e. ' tan^e process as tliat of .Mrpmftant was etnplo;^ 
The next attempt to destroy tlic noxious smell of before he took out his pat^, there could be no 
the liquid, without destroying its biet hiiig property, doubt that the process originitted with him, and that 
was the addition of lime to the liquid. Mr Henry of those who used it had been induced to do so from 
Manchester was one of the Hrst persons who thought the information which they derived from him. In 
of this addition. On the floor of his air-tight cham- the opinion of the writer of this articles Mr Tennant 
bers rested a stratum of thin cream of lime, through was hardly used, and the words employed by Lord 
“ wltich the goods were passed by means of a wince; Ellenborough were quite inapplicabir to him. Hut 
and were afterwards exposed, on quitting the liquor, when a very powerful combination is formed against 
to oxymliriatic acid gas. Hence the oxymuriate of any individual, the sentiments with which they arc 
lime was formed upon the cloth. Dut this method actuated propagate themselves with rapidity, and it 
a as objectionable in the case of some coloured is diflicult for the most upright jury to avoid bf'ing 
goods, the colours of which were injured or destroy- swayed by prejudices so much the more formidable, 
cd by that earth. It admitted, therefore, of only a because their existence is not |>erceived. 
partial application. In consequence of tliis decision, the use of liquid 

Other persons made sintilar attempts, but none of oxymuriate of lime in bleaching was thrown open to 
them appear to have been attended with success, all, and appears now to he universally employed by 
Hut Mr Tennant of (jlasgow, after a great deal of all the great bleachers in Hrituiu. Mr Tennant, thus 
must laborious and acute investigation, hit upon the deprived of'thc fruits of several years of anxious and 
method of making a saturated liquid of oxymuriate luburious investigation, advanced a step farther, to 
of lime, which was found to aii.swer perfectly all the what may be considered as the completion of the 
purposes of the bleacher. This was certainly u most new method. This consisted in impregnating quick- 
iinporlaiit improvement. Without it, the prodigious lime in a dry state with oxymuriatic acid. He 
extent of business carried on by some of otir bleach- had taken out a patent for this on the 13th of April 
ers could not possibly have been transacted. To and his right fortunately was not contested, 

give .•■tmio idea of tho rajjidity with which bleaching He begun his maimfact(»ry of solid oxymuriate of 
is conducted accordiirg to the new process, we may lime at first upon a small scale, whicli has been ever 
mention the follow'ing fact, which we state on what since gradually extending, and is now very consider- 
we con.sider as very good authority. A bleacher in able indeed. During the whole period of tho dura- 
Lancashirc received pieces of grey muslin on tion of his patent, he laboured under great disadvan- 
a Tuesday, which on tho rhur.sday immediately fol- tnges. The oxymuriatic acid gas with which the 
low'ing were returned bleached to ilie manufacturers, lime was impregnated, was obtained from common 
at the di.stance of ir> miles, and they were packed salt. Now, his patent did not extend to Ireland, in 
up and sent off on that very day to a foreign market, con-sequence of which, manufactures of dry oxymu- 
The ipiick return of capital which is thus made is a riatc of lime were established in that kingdom. In 
henetit entirely to bo a.scribed to the new mode of Ireland, the manufacturer obtained his salt-duty 
bleaching. free, while in Scotland Mr Tennant was obliged to 

In the year I79tf, Mr Tennant, look out a patent pay a duly of 7s. fid. tjer bushel. Such, however, 
for his new invention, and offered the use of it to was the superiority of Uic methods employed by Mr 
practical bleachers, for a fair and reasonable portion Tennant, that he was able to compete with the Irish 
of the savings made by its substitution for potash, manufacturers in their own country, 
then in general use. Many of the bleachers, how- In the year 1815, in consequence of the joint ap- 
ever, used it without paying him, and a combination plication of the bleachers, the duty on common salt, 
WHS formed to resist the right of the patentees. In formerly charged upon all bleachers and others who 
December 1802, Mr Tennant and Company brought employed that article in the prciraration of a blcach- 
an action for damages against Messrs Sluter and ing liquid, was taken ofli and they w'crc henceforth 
Varley, the nominal defendants; but who, in fact, allowed to itse it dutyfree. Dut this act, while it 
were backed and supported by a coiiibiiiation of al- attbrds great advantages to bleachers on a large 
most all the bleachers in lamcashire. In conse- scale, precludes those who only work on a small 
quence of this action, the patent right was set aside scale, from making their own oxymuriate of lime; 
by the verdict of a jury and the decision of Lord the consumption of the powder, therefore, is likely 
Ellenborough, who used very strong language a- to increase very much among the litt!^ bleachers 


gainst the patentees. The grounds of this decision 
were, that the patent included a mode of bucking 
with quicklime and water, whicit was not a new in- 


and calico printers. Its use is also considerable in 
partially discharging the colour of Turkey red cloth. 
The method was originally a French invention; but 


vention. It was decided that, because one part of a p^ent has been lately granted to Mr Thomson, a 


the patent was not new, therefore the whole must be 
set aside. Mad the writer of tiiis article constituted 
the jury, the verdict would have been very different. 
Lime was indeed used previous to the patent of Mr 
Tennant; but it was employed in a quite diffbrent 
manner from his, and he would have allowed all of 
them to continue their pecidiar method without any 


Lancashire bleacher, for the process, which, we be¬ 
lieve, he imported from lot^y* The method is this: 
All acid paste, consisting of citric acid, or any other 
acid thickened with gum, is first printed on the Tur¬ 
key red cloth, which is then passed through liquid 
oxymuriate of lime. It becomes white only where 
the acid was applied. On this bleached part ony 
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WMMMtv. otlier colour m&y be opplieil, and the combinations 
produced are exceedingly beautiful and striking. * 

I Such^ ns far us we arc acquainted with the sub¬ 

ject, is the liistory of the progress of the new me¬ 
thod of bleaching in (ireat Britain. We have said no¬ 
thing of the Iri.-h bleachers, because we are not par¬ 
ticularly acquainted with the progress of the new me¬ 
thod in that country; though we believe thatoxymu- 
riatic acid was tried liy the Irish bleachers almost as 
early ns itwosin Great Britain. Mr Barkes supposes 
that Mr Kirwan might have proposed the trial of tlio 
new reagent, in consequence of some suggestion from 
Scheele or Sjuissurc. (I’arkes's Cliernical Essaj/.t, IV. 
43.1 But we have no evidence that this was the ease. 
Indeed, it would be quite unreasonable to attempt, by 
such vague suspicions, to detract from the merit due 
to liertliollet for his original suggestion of the apf)li- 
catioii of oxyimiriatic acid to bloaching,—a merit 
wliich he has enjoyed without a competitor lor .‘!0 
years. Scheelc was dead before .'iny one attempted 
to introduce the new acid into bleaching, either in 
Great Britain or Ireland. Anil there is every rea- 
*on for believing that Saussure’s knowlialgc of the 
blenching qualities of oxyinuriutic acid, originated 
from BertUoilet's piihlicutiuns on tliu subject in 173o 
and 1780. 

There arc three different ways of employing oxy- 
inuriatic acid in bleaching, still followed by different 
manufacturers; the first, the simplest, and wc may 
add, the most economical and eflieacious mode, is to 
ihipregnatc ivater with oxyinuriatic acid, and to use 
this liquid without any addition in u sulfieicntly di¬ 
luted state. Mr Rupp, lung ago, demonstrated the 
superior economy of tin’s proces.*!, and even at pre¬ 
sent it is used by the great house of Oberkampf, 
Widmer, and Company, of lony, near Versaille.s, 
who have contrived a very ingenious ajiparatus for 
its preparation. The only objection to thi< mode 
of using the gas, is its suffocating odour, which ren¬ 
ders it injurious to the health of the workuieti em¬ 
ployed. 

But the method universally employed by the 
great bleachers of Britain and Ireland, is to form 
u liquid oxymurinte of lime, and to immerse the 
goods in it. The gas is always obtained from com¬ 
mon salt, by the joint action of sulphuric acid 
and black oxide of mangarjcsc. Various propor¬ 
tions of these ingredients liavc been recommended 
by difivrent persons ; but none of them seem to have 
founded thetr numhers on scientific considerations. 
Bcrtholict, in his dissertation on this subject, pub¬ 


lished in 1780 (Anndei de Chimie, II. 165), re- Bl^clrii ^ 
commends the following proportions as the best: 

6 parts of black oxide of manganese, 

IG parts of common salt, 

1 a parts of sulphuric acid, 

8 or 13 pans of water. 

Boullon La-Grange, in his Elementary Chemical 
work, recommends 

3 parts of common salt, 

3 parts sulphuric acid, 

1 part of black oxide of manganese, 

2 parts of water. 

Mr Hupp directed 

3-parts of manganese, 

8 parts of common salt, 

G parts of sulphuric aciit, 

12 parts of water. 

Mr Tennant of Glasgow directs 

3 parts common salt, 

.3 paii.s of maiiganc.se, 

:{ parts of sulphuric acid, 

3 parts, by mea.sure, of water. 

The usual proportions in France are, 

.'} parts tmuigiinosp, 

10 parts coumion salt, 

7 parts sulphuric acid, 

.0 parts water. 

The numbers recommoiided by ^Ir Dalton, as agree¬ 
ing with the atomic theory, ai-e, 

100 sulphuric add of the specific gravity 1.850, 

76 water, 

40 common salt, 

35 black oxide of manganese. 

These numbers arc founded on the supposition, that 
two atoms of sulphuric arid are requisite to disengage 
one atom of muriatic acid from common salt, which, 
at tlie common temperature of the atmosphere, or 
when the heat of boiling water is only applied, is 
proliably true; though at higher temperatures we 
know, that one atom ol .sulphuric acid will drive off 
one atom of muriatic acid. If wc consider the state 
of the common salt, as it is employed, and the fre¬ 
quent impurity of the oxide of manganese used, pro- 


^ We may notice here, what wc consider tis a very improper restriction in the new act of Parliament, 
which takes off the duty on the common salt used by bleachers. They are prohibited from usirtg the rock- 
salt as it is dug out of tile mine, but must employ what has been refined, and which, of course, amounts 
to four times the price. Surely the framers of the act miglU have ca.sily seen that, if it was their object to 
prevent smuggling, it would have hten answeied much better by prohibiting the use of refined salt, than by 
restricting the bleachers to it. It would be impossible to smuggle rock-salt without actually refining it, 
which no bleacher could'do without the certainty of detection. Indeed, such a smuggling trade could oaly 
be followed on a scale totally below the aitcntioo of a bleacher. 

Since the preceding note was written, tliis absurd restriction has been withdrawn, and the use of rock- 
salt permitted. 





t!tMcUn 5 [. bably the bleachew wotiW fini the folWlag pro- 
‘ — ^' portions the most economical and advantageous: 

S parts sulphuric acid, 

2 parts water, 

1 part common salt, 

1 pai't black oxide of manganese. 

.At pi^sent Uiero can be no doubt that the propor* 
ti(»n of. common salt used by the bleachers is too 
great. ^ is well known, that what remains in the 
stills after the process, contains still a considerable 
proportion of nniriatic acid, 'riius Mr Wilson 
Ibiiiid tlie salt which ery'staiiizcd in the liquid resi* 
duuiw, after distillation, was composed of 



bulphatc of sodu, 
Muriate of manganese, 
Muriate of lead, 
Water, 


.Oo.'tr 

ar,.79 

l.,52 

1().22 

100.00 


This rc.siduc was obtained from a mixture of 

3 parts common salt, 

I part black oxide of manganese, 

4- parts sulphuric acid of the sp. gr. 1.500. 
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The third itBte in which th<6 ox^uriatic acid u 
employed by bleachers, is combined with lime, coiii 
stituting dry oxyniuriate of lime. Hitherto the mai^ 
nufacture of this salt in Great Britain has been con¬ 
fined to Mr Teniiaiit of Gla-sgow, tlie inventor of 
the process. But his patent being now at an end, 
other persons have begun to tuakc it in the neigh- 
• bourhood of Manchester. For the manufacture of 
this salt, leaden stills nre employed similar to those 
used in making liquid oxyiiiunatc of Inno, and like¬ 
wise cast-iron stills. 'I'bc gas is conveyed into a 
close wooden ve-ssel, on the bottom of which is 
spread some quicklime, newly slaked and silted. 
As the gas passes over, it combines with the lime, 
and gradually forms the sail required. It is a soft 
white powder, possessing little smell. When heat¬ 
ed it gives <»ut oxygen gas; but if it be mixed with 
kulphuric acid, oxymuriatic gas is given out when 
the heat of a lamp is applied. It is partially solu¬ 
ble in water, and the solution gradually disengages 
bubble.*! of oxygen gm:, while the salt is clianged into 
cuimnon muriate ot lime. This change appears to 
take place grudually, even when the salt is kept in a 
dry state. .Mr Didron has analyzed this salt, and 
found it composed of 


See Annals <>f PhUosophy, 1. 3fi5. 

Dr Henry of Manchester found very large pro¬ 
portions of common salt nnd muriate of manganese 
in the residue left after distillation ; and he inform¬ 
ed the writer of this tirliclo, that he had known a 
bleacher, when in want of common salt, to work 
twice from tlio same ingredient.s, by adding fresh 
manganese and oil of vitrol. Titis is a sufficient proof 
that vastly too much common sidt is employed. In¬ 
deed, tile consumption of common salt by the bleach¬ 
ers is cnoniious. Unc blc.aclier in Lancashire, for e.\- 
ample, uses, every six weeks, four waggon loads of 
common salt, each load containing it tons 13 cwt. 
I'his is almost at the rate of two tons and a half of 
salt per week. He employs, for his process, 22 
leaden stills, each 22 inches deep, and about 2 feet 
4 inches in diameter. Eleven of these are worked 
on alternate days. 

The temperature of steam, under the pressure of 
the atmosphere, is sufficient to expel the whole of 
the oxymuriatic acid, ipd nothing is gained by em¬ 
ploying a stronger heaL Accordingly, the stills are 
universally heated by steam. The calculation is, 
that 25 square feet of surface in the boiler, is suffi¬ 
cient to heat six stills of the dimensions given above, 
into each of which arc put 112 lbs. of common salt. 
The gas is received into cream of lime, in which the 
lime is kept suspended by mechanical agitation. 
When the process is finished, the undissolved lime 
is allowed to subside, and the clear liquid is drawn 
oftl Its specific gravity is, generally, about 1.012.5. 
Liquid of ^is strength' is usually mixed with five or 
six times its bulk of water, before the goods are 
immersed in it. It has been said, that muriate of 
lime always injures the texture of doth immersed 
in it. But this is true only when the solution is 
concentrated, and when it is used boiling hot; but 


Oxymuriatic acid, 23 or 1 atom. 

Lime, - .33 or 2 atoms. 

Water, • 3<) or 6‘ atoms. 

100 

» 

When the salt is dissolved in water, one-half of Uie 
lime is precipitated, so that tiie compound which 
was fiirnierly a sobchloride of lime, is now convert¬ 
ed into a chloride. Its constituents are, 

• 

Oxymuriatic acid, 51.7 or 1 atom. 

Lime, - 45.3 or 1 atom. 


100.0 

4 

When a current of oxymuriatic gas is passed to sa¬ 
turation through water in which lime is suspended, a 
bicliloridc of lime is formed. It is composed of 

Oxymuriatic acid, 70.7 or 2 atoms, 

Lime, - 29-3 or 1 atom. 

000.0 

See Annils of Philosc^hy, 1.15, and IL 6. 

From Mr Dalton’s experiments, the dxymuriate 
of lime of commerce contains one-third of its weight 
of common muriate of lime; but this portion varies 
according to the age of the salt, always increasing, 
till at last the whole is converted into common 
muriate of lime. 

IL In the artide Bleacbihg in the Present 

very copious extracts have been given from Kirwan,M^bo<l of 
Bcrthflllet, Decharmes, Oreilly, Kupp, Ac. with de-®*®*®*“"*' 
scriptions and drawings of Uie chnerent apparatos 
recommended by them. But the reader of that ar¬ 
ticle will be at a loss to form any idea of tbe-method 


’liiLfiACiri 

by the tnoet en< tliat the colour!^ matter of the flax itself may be fiiciebing’. 

a On that ac- laid open to his subsequent operations. For this 

count, we conceive that it will be requisite to give a purpose, the goods are immersed in warm water, or 
concise sketch of the different processes as they oc- in a warm alkaline ley, which has already been used 
cur in a practical blcachfiejd. Wo shall omit most in the bleaching processes to be described imme* 
of tlio descriptions of apparatus, which would oblige diately. In this situation tliey are allowed to remain 

us to repeat many things contained in the article to till some degree of fermentation appears on the sur- 

wbich this is a supplement, llie bleaching appa> face of the liquid witli which they arc covered, 
ratus is suflicientlv simple to be easily conceived by This appearance takes place sooner or later, ai>.'ord- — 
the reader without many particular descriptions. *ing to the nature of the goods and the heat.of the 
Cotton being much more easily bleached than linen, weather, and it is allowed to rnntinue huger or 
it will be requisite (though the processes are nearly shorter according to circumstances. The goods are 
the same) to give the method of hieacliing each .sc- then taken out, and well washed in pure water, which 
paratcly, because tlie quantity of materials employed now removes ail the foreign matter added during the 
dilter for each. ' spinning and weaving. 

. , . 2. The second process consists in exposing the 

1. lileaching Li/ieu. goods to the action of alkaline leys. 

It wotild appear from the new process of Mr Lee, The alkali universally employed by the bleachers 
who separates the woody mutter from the fibre of iu Great Kritaiii is Russian or American potash, 
flax without steeping it, by means of mechanical ac- which contains about two-thirds of Its weight of 
tion, and then blc.'iches his flax by simply washing it caustic potash, according to the experiments of 
in w’arm water, that the colouring matter N not die- Vauquelin (Annalcs dr Chemie, XL. Q.'i'i). The otlier 
mically combined with the fibrous mutter, while tlir ingredients arc sulphate of potash, muriate of potash, 
plant is vegetating, or ufler it is pulled, hut that the carbonic acid, and siliceous earth. It has been allegetl 
chemical comhinution takes place wliile tlic plant is that the potash of commerce i.s often adulterated ar- 
steeped in water. The obje< l of this steci>ing is to tificially with common salt. This the bleacher should 
induce a fenneutation, which loosens and destroys a always n.sccrtain before employing it. Indeed, every 
cement which bound the fibres of flax to each other bleacher, who wishes to be exact, ought to bo iu pos- 
and to the wood. This fermentation weakens con- session of a mode of determining tlie exact (|uautity 
Buler.'ihly the strength of the flax fibres,' and even of potash w'liich the alkali that he intends to u.«e 
rlestroys many of them. Mr Lee’.s process, there- contains. Tlicre are two methods which may be 
fore, if it be practicable on a large scale, would be employed for this purpose. The first is to dissolve 
a prodigious iinproveuient. It would rcnrlcr tlic flax a certain quantity of the potash in water, ami to try- 
fibres much stronger, it would inorea.se their qunn- how much acid of a known strength is requisite to 
tity, and it would .'uivc the expence of the materials saturate tlic alkali contained in thi^ solution. Amjilc 
employed in bleaching the linen. The writer of tliis directions for reducing this method to practice, are 
article has been informed that Mr Lee’s process has contained in the dissertation of ^'auquciin above re- 
uniformly failed of success, when tried in Ireland, ferred to. The second mode of testmg the alkali is 

If this account be true, it Is extremely diflicult to more rapid *, but would be less convenient for the 

explain it. Wc have seen l\Ir Lce’.s process per- bleacher, unless he were in possession of a mercurial 
formed by workmen under bi.s own direction at Old pneumatic trough; but if lie is supplied with this part 
Bow, near London, with the most eomiilete success; of chemical apparatus, the method is very easy; and, 
not merely upon handfuls of flax, but upon whole pcrliaps, in tlte hands of persons not very conversant 
fields of it. Indeed, the wholo is so extremely simple, with chemical experiraeiite, more to be depended on 

that we cannot well see how it should fail, if proper- than the first described method. It is this. A glass 

ly conducted. \Vc cannot, therefore, help suspect- tube of the capacity of 10 or 12 cubic inches, shut 

ing that the jirejudiccs of the Irish, with which it at one end, and fiat at the otlicr, so as to stand on 
would have to contend, have been too powerful for the mercurial tronglt when filled with mercury, is to 
it; but that, as soon os it shall meet with fair play, be graduated into cubic inches and tenths. The 
it will be found just as practicable, and certainly tube, when the stnaigth nf 4|tc alkali is to be tried, 
much cheaper and better, than the methods at pro- is to be filled with mercury, and placed inverted on 
sent in use. the trough. T'hen let up 20 grains of the alkali to 

It is during the stee]), (ben, that flax acquires its be examined, wliieb will rise to the top of the tube, 
permanent dark colour ; and four processes, which Add now about fiO grains of sulphuric acid. As soon 
we shall now briefly describe, arc requisite to re- as the acid comes in contact with the potash, an ef- 
atoro it to its original white colour, or to separate fervescence tokes place, and the carbonic acid is ex- 
the colouring matter, which is chemically combined tricated. Observe the number of cubic inches and 
with the flbrei) of the flax. tenths of tin's gas extricated, taking care to sink the 

1. When the flax is converted into thread, it is tube so far in the trough that the mercury in the 
^peatedly moistened with the saliva of the spinner, tube and trough arc upon the same level. Multiply 
which leaves (flitfj^ed to it a quantity of albumen, the bulk of the carbonic acid by the number 0.4631 S ; 

When the woven into linen, it is covered the product is the weight of carbonic acid present 

with the wcavWV dresuug, which consists of a paste, in grains. Multiply this weight by 2.18 ; the pro- 
made of flour and water. The first step of the duct is the weight in grains of real potash contained 
bleacher’s process is to remove these foreign bodies, in 20 grains of the pearl ashes under examination. 
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of bl^bbff at present employed 
'lightened' bleachers in Great BrJta 


lit.: 






pcrcttNi, 1* cS&Wkwc ’’1^4 | 9 (^ 

proportto0,'thi(^^#B> ttf «:k1 m coWbf 

one atom of (dbilb Ao «tom or carbonic W 




<g,750. and MrntomVjf potash 6 tfe^w^foPh Wthebf^ 
cubic inch ot cnihomc acid gas is 0.4&9lf thee, idtidir 

• Hco^ if wo laulttpljr the bulk of catbOoTo 4tid h» i|4«d9i0>. 

cubicXjtltts and tenths, by 0 46dtd, wO obt^n its ijgiintu. ,, , 

Weight ifli grama. The numbm 2.7*0 flad 6, aie tom of « Uilrgjb 

ttry n irlj to eacii other as I to 2 18* Hepco, if wifth hoJto throogb p!il^4{JtUe Wiat ^ 

wc nnildply the wciglit of carbonic atod, ihcftid by surface of the Ibr^l 

2 IS Ml obtain die weight of potash wKh which it ptatitorm therepas»to a |fi^^w8«toivs3ldahtid«e;, t 
was conbintd It is proper to know, that tlus jower cud of which roachea'heitrQPto thb 
nuthod will give the proportion of potash nther the boiler, being jrambrsed i» tfee W» J 
below the truth, because, % little of tin cjihonit acid uppey end rues as Ingh as the mouthpf ^ hoik 
will be held in solution by the acid employed If lito gooiliB are placed OMp the platjibrm, ^ row 
»c add such a quantity of sulphuric aoid, diot, aitei the tube witliin the bollec to a convenient boigi 
the expulsion of the gas, the whole shall remain in When beat is applied to the boiler, th« ^eam gen 
a liquid state, the result will be almost peifeody ex* |^atod is ptoveidcd from making lU toeape by d 
tut, if the bulk of the liquid be added to diat of tho wooden platform and the goods. IWttfmffdre. Pc 
gaseous product, and the whole be considered os car* upon the* surface of the ley, and forces it to ascer 
bonie u( id gas through the tube. A kind of undirelhi ^ aUspendi 

1 oinuilv the lush bleaclitrs were in the habit of over the top of die tube, which ashtstS m spreadlt 
using b irilla instead of potash But there are two the ley over the surfiice of the goods. By this eoi 
ob)c( I ions 11 the use of this otkah In tho dist trivance, it is made to spread ov4r mid trlckie doe 
pi ICC tiic w (i^ht of real alkali contained in the same through the goods, dU it gets again to the bottom 
propoiuon of barilla, is much smaller tlikn in p^arl* thO bOilor, to be hosted and forced up by the stca 
isli ind in the second place, the weight of an atom aa formerly *1 his method is more edicacious tli.i 
of •• >di bung griatei thin tint of an atom of potash, simple boiling, because die feuipirature of the ley 
It IS ] rihihle, tha^ the second will go farther in heated some degrees higher than 3K', which has 
bleaching tliui the former W'hen to this fact wc considei able ciTeet upon the goods 
add the difftience of the price, which is always in fhe fbllowiiig are sections of die vessels used to 
favour of potash, there can be no hesitation in uf. these two diAeient methods of bucking Thisfigur 
fuming that no bleacher who studies the principles shows the vessels employed, whm the ley is atmpi 
of leonuniy, would make use of barilla if he can be pumped back into the boiiler. ^A >s the bode 
^upp'ied with pearl ash In tiying the strength of 
barill 1 the second of 'he two methods above de* I 

SCI lb d (aunot be cmpIo\ed, bOeauso bartlia i ontains | 

both earlioiiiteol hnic and caibonate of magnesia. A * 

lienee the quantity of carbonic neid will always be 

much greater than it would be, if barilla contained H 

only carbonate of soda. Accoiding to the expeti* W ^ 

meats of kirwan a great proportion of the soila in H 

barilla IS m a eausfie state. But if we otfend to the H 

way III which this substance lb proemed by burning S 

tile sakola vcrmieulatS, we shall scatedy he induced W 

to adopt this opinion Foi, dm mg the combustion jm 

of vegetable substmees, earbonie acid is always a 

eveiKedin cinsiderabk quantitius, this acid would, 

of 1 oursc, combine with the ilkali, gad the heat of 

tile con bustion ib Inbufiicient to decompose the car* 

Iwo methods of applying penrl-ash to the pur* ^ 

poses of blcjchm^, are generally followed. *^0680 

Boding needs Hd- description The alkaline lej 

and thi goods are put together into a boiler, and the * for heating the alkkti^ ley. B is tiie largo wooden 
whole kept at the bft htig temperature for the jre- vessel in which the goodb are placed < the 

quisite length of time. edek and pipoj bj means> of wbi|cb the lev is ton- 

Bucking IS somewhat more complicated. It con- veyed upon tlic goods. B a square box dtsii,ned for 
lists 111 nuk Mg the alkaline ley, raised to a boiling spreading the icy ovei the goods w ilm the vessel 

h at, to pis-, r |> uedly through the goods Various B. -R the jiurop for ijismg tin hq i r w||H|fi'put 

modes of pe foi ning this process are followed m of the vessel IJ, from which it ib e )Mvi>eiv1^ the 
\oi II lanTii, * Tt 




mflll 

ag^a 
t^o, and 
as before. 
%»irthou^t re* 
I mi: ji}|o the hot* 


Bunwiv uio VI 

platifhrm there nasbto a |fi^,ierg eottvaibiabtidee;, the 
jower cud of winch reaches'hehr^to |hb o| 


llto goods are placed u^n toe piatjorm, and roend 
the tube witliin the boiler to a emnvanient boighf. 
When beat is applied to the boiler, tho ^eam gene* 
IS ptoveided from making lU Oseape by the 
wooden ^atform and the goods. IW tii|mltbre, acts 
upon the* surface of the ley, and forces A to ascend 
through the tube. A kind of uiidirelhi ^ suspended 
over the top of the tube, which ashtstS iti spreading 
the ley over the surfiice of the goods, tiv this eon* 
trivance, it is made to spread ov4r mid Irlckie down 
through the goods, dlt it gets again to the bottom of 
tho bOilor, to be heated forced up by the bteam 
aa formerly Ihis method is more eihcacious than 
sample boiling, because tlic teuipirature of the ley ib 
heated some degretb higher than 3U', which has a 
consideiablc elTeet upon the goodb 
The fbllowmg are bcetions of tlic vessels u<>ed tor 
these two diAeient methods of bucking This figure 
shows the vessels employed, whm the Icy is simply 
pumped back into the boiler. ^ A w the boiler 


cUck and pipe^ by means' of wt^cb the lev is eon* 
veyed upon the goods, t) a square box dt sii,m,d for 
spreading the icy ovei the gomU w (Im the yessal 
B. R the (lump for ijismg tlu hq > r w|||l|fi'put 
of the vessel B, from which it ib ( )nvi>en1^ the 
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Blpaclimg, of w’iiler, which reduces it to the spcciAc gravity of easy and less expensive. The processes are nearly B!e«ehjn"i 


^ alioul 1.015. Now, sulphuric acid of this specific 
gravity contains about 1 per cent, of its weiglit of 
real sulphuric acid. In this li<}uid they are steepe d 
from eight to tuelvi; lioiirs. When linen fubrics 
are intended for printing, tliey it'fjuiro two or ibree 
additional i>ri)cesses in aJkali, and one in acid, and 
the solnfion of the sulphuric acid is gciiLTully inade 
ono-third stronger when the goods me intended for 
the madd( r copper. 

Snell arc the ddferent jirocesses at present follow¬ 
ed by the practical bleacbers in (ire.u Britain. After 
eacli'oflbcm, whether boiling or bncking in an tilka- 
linc solution, iniinersioii in oxyninriate of lirne, or 
stee[»ing in sulphuric aciil, the goods must be eare- 
fiilly washed in [nirc water, either by machinery or 
otinrwise, till all the materials employnl are com¬ 
pletely watlied out of them. Upon this tmieli of the 
c'conomy and success of bleaching depends. It is 
likewi.se of great advantage to free tlie goods iVom 
the water which they contain alter each washing, be¬ 
fore subjecting them to the next operation. Tor 
this ptirpose, Braniali’s [iress is e'niployed in almost 
all the large bleaching-house'-, and constitutes om- 
of the greatest iriipiovenieiits introduced ol' late 
years. 

‘1. ]ileach 'ni<f <;f Collom. 

('olton i.s a kind of down uliieli tills ilie seed j>ods 
of various specie'' of plants, parlieiikirly the foi'i/zp/- 
iim /h•r/)/u'l•ltlll, hir-iittuiti, and iir/iomtin, iVoin all ol 
which it is extrui'li'd in considerable rpiantlly for the 
purposes of inaniifuelurers. Tin’s substance was 
known to the ancients, mid made by them into thread 
and elotli. (.'ntton clotli ap[»ears to li.;w been ge¬ 
nerally worn m Bgypt mid tlie neighlimning coun¬ 
tries at a lerv early period ; and no donlit the plant 
was cnitii.ited in India and Cliiin ('"r siinil.ii pur¬ 
poses bcli'ie tile time at wbie'.i i!,i' liistoiy of tliese 
nations, as fill as we are af(|aiuiiti d with it, coin- 
nienees, Pliny gives a short desei iptioii of thegtw- 
.typoMi wliieli grew in lJp[U'r Kgypt, wliieli is .sutfi- 
cieiit to show us that it whs the same with our cotton 
plant. .Superior pars jKgjpti in .Vraliiam vergens 
gignit fi uticem, qiieiti aliqui go.'s/p/e// vocant, plans 
jci/lou, ft ideo linn inde facta jiili.in. Parvus ist, si- 
iiiilem<|uc barbatm imeis del’eit I'riietiim, eiijiis ex 
intoriore boinbyee lanugo neliir. Nec alia sunt eis 
III carulore mollitiave pricfereiula." {Pliu//, yntur. 
Uhl. l.ib. xix. c. i!.) The hyxstis mentunn d in tin; 
same ehii[)ter was probably likewise a speeii's of cot¬ 
ton : though the account of it given by Pliny is not 
Bullieii'iiily precise to enable us to make out tlie 
point with certainty. 

Since tile discovery and coliiiii/atioii of America 
and the West Indies, and our great '■oiinci'tion with 
Kfist India, cotton has lieceme a very eommon article 
of clothing ill Europe. The riiiitm)'a> nire uf cotton 
clotli in conseijiK'iiee has increased prodigiously, :aul 
111 (ireiit Britain constitutes one of ihe gii-al brai.i lies 


the same os those for linen ; but it will be requisite 
to go over them shortly, in order to point < ut the 
dilkreiice in the proportions of the ingredienis em¬ 
ployed, mid some other little circumstances which 
ought to be guiteraily known. 

1. The fiRt, or fermi'iiimg proco.ss, is the .same for 
cottons as for linens. This must be tlic ease, be¬ 
cause the weaver’s dressing, which it is tlie objj/ct of - - 


the procc'S to ivmove, is ilie same in both e.a^'s. 

'Z. But tlu-re is a dilf. rmee in the seeiu.iPproeess, 
which consists in e.xposing the goods to the action 
of alkaline ley.s. 

t’otton gooil.s are generally exposed to llie aelion 
of lime ditrused through waft r, so jis to nmslilute 
what is c.illed „itlL nj'lime. 'I'he liquid is healed to 
the temperature of iiOiV', and the elmli is kept in it 
from four to six hours. 'I’wo or three alkaline pro¬ 
cesses will be reiiiiired after this, and the (pumtily 
of potash which ought to be used should amount to 
.{'„tli of the weight of the goods. When the npplica- 
lion is to be made at twice, tlie first of the opera¬ 
tions should have jilhs, and the Second ^jllis of the 
wliole potash. If three jirocesses are to be gone 
through, the first and second should h.ne "jihs <.icli, 
andtthe thi'.'d “tils of the jiotasli. 

When heavy eoltoiisaie bleai'ln il. enli.i boiling 
or bneking may bo oiiipioved, as dc'. i bed midt-r 
the bead of linens. When the entti.n laiirii.s are 
light, or contain dyed eobmrs, boiling ,s geiier.illy 
preferred, ami the jiropoitioii of alk.ili d.iiiinished 
one third, wiiile a quantity of hard or .sol'i soap, equal 
to the diiiiimilion of tlio alkali, is addi'^i to the le-,. 

.‘i. The third, or oxynmriaiic process, is nearly tlie 
.s.imo for cottons as for linens. Tlie rpiaiitity of oxv- 
miiriate oflime used, .sliouhl aimmiit to ,_,t,ib or Atli of 
the weight of the cotton clotli to be bleached. I his 
quantity i.s divided among two or three oiierafiou.', .an 
oxymiirialic process following eaeli alkaline jiroei-.'S. 
Wlieii three ojicrationi? are to lie iierfiirnietl, the first 
imislliave I ’gtlis, the second ,^^tlis, mid the third 
of tin* whoje oxymuriate ot lime. Win-ii only tvio 
operations are t.) be jieifenned, the first, should con¬ 
tain two-thirds, and tin; bi'l one-thiul of the whole. 
'I'he iliinttion of each slei’ji should he from six to 
twelve h.iurs, blit not l.iager. If viir.eing llirough 
the solution be preferred, a stronger liquor may be 
used, and Ihe opi ration may be finished in fifteen or 
twenty riiimites. 

♦, The tourth, or -leiJ |iroc<*s.“, is preJly irmeli the 
same for eoUoi.s as for linens; the qumitiiy of suljiliu- 
rie acid should iiinount to about |/,-,th or Af,th of the 
weight of the cotton goods. It must be dibiteu with 
w.ater till it.s s|tcciiic gravity be reduced ti 1.010. 
A steep in this ililut..d acid from six to twelve 
Inmrs after eaeli of the two last oxymuriatie jiro- 
echses is gent rally m.ii'.e use of. 

When the faliric.s aie very light, or contain dyed 
colours, the souring is only once used, mid the 
strciigtii of tlic acid is reduced to I’liis poiir- 


of maiiufiicturing industry. As it doi- m.i go ing is applied after the last oxyniuriatie jiroc'In 

llirough the conijiiieatt'd proct‘Sse.s of H-ix and hemp, this case tJioioug;i washing or linsiug in water, is 

and is naturally (ibr the most jnirt al leasi' of a most striotly to he iilt.nded to li. oie expo.'uie to 

ligliter colour, the art of bleaching it is much mote the sulphuric acid iu souring. When coium fabrics 
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•dilAt. ftr« iDtended ^?'printii^'^tb mailer calours^ they ' 
re4)uiFe one or ti^o atluitional bucks or botii, and 
the sours should be one-third stronger. 

TJie intermediate washings in pure • ater, and the 
proper {training of the goods afti.-r Washing* must be 
ohservod with us much care in bU'uching cotton as 
ill bleuctiing linen. It is only in the bleaching of 

t licSc goods intended for [irintiiig, tliat any exposure 
o tf^l^ light and air is now used, and that but seldom 
even ii- .this case. 


B/i'.iching o/' Rugx /hr Iha Papermaker. 

The rags to bo wliitencd ^l 1 uuid be well washed in 
llic engiiif, and wlicn rediu ed to wliat is cailed halt- 
stiiif, the water should be ruu oiT, leaving just cnoiigli 
to allow them to be easily turned. W Inle the rags 
are tints preparing, a .solution of the bleacliing-pow- 
der is to be got ready, by patting the powder into a 
pitcher or other convenient vessel, and pouring up¬ 
on it two or tliriH! gallons of witer, stirring and 
bruising it well, till every thing soluble is taken up. 
Mter It lias stood bonie time to allow the insoluble 
.se.limeiii to fail down, it is lit liir use, and the pure 
.solution should be poured into the engine. 'I'lie so- 
dinieni aiav be repeatedly wasiietl with fresh por¬ 
tions ot' watir to e.shaust any remains of .soluble 
matter, which alone is usel'ol in tlie whitoniiig pro- 
While this last operation is going on, the 
engine is to he ke[it moving, and to continue so for 
a'lmit an li<mi, wliieli will gcocraliy he sudicient to 
]>ioilnee the reijuisife degr<*c of wliilene.s.s. The 
VI at I r may now be returned iijion the eogine, and 
the wa'limg ^•ontimIed as usual till the proee.ss be 
completed, file tpiantity of powder iisutdly allow¬ 
ed. is liMin two pounds to I'onr ponnd.s for I'very Inin- 
dr d uiiglii of rags, in proportion to tlio whiteness 
ie.|nii’ed, and the ilitlienlly of whitening the stuff. 

li’.ig.s eontaining dyed colours, to be discharged, 
should be well wtislie.l and reduced to balf-stulf. 
They are llii’ii removed limn the engine and put into 
,1 punelieou, made water tight, hut having ti sulKeieiit 
oj)-'mng 111 the side to admit with case the putting in 
and l.ikmg out of ihi- stuff, and eapaiile of being shut 
up so as to retain the water. Having put the stuff 
into this (nineheon, take for every ewt. of the rags 
a solution eontaining from live to eight pounds of 
bleaebing powder, according to the strength and 
li.xeilness of the colours to be disch.irged. I’our tite 
solution into die paneiieoM among tile titufli allowing 
liijuid enoagli to let the .stutf <io;it iM.siiy, and for 
each pound of powder u.sed, add half a pound of sul¬ 
phuric acid. Then shut up and secure the opening 
so as to make tlic puncheon air tight; (hen turn the 
punelieou round upon its axis, liy means of a crank 
ti.xed at one end of it. Moving it in this m inner 
gives facility and unitbrmily to the discharging pi o- 

ce.s.s. 

We have now finished the sketch which we jn'o- 
po.sed to give of the processes at present followed by 
the practical bleachers of (jrcat llritain. I'or several 




other apjilkatiah^ of thti iftifie operadoiu, we rielbr Blcaclitttg. 
to tlie article Bi.eAci(iittif.it) the Aaa//c?o/W«r. But 
probably ii few words will be expected from us on 
the dieory of the art. • t/poa ,thi# subject, the fol¬ 
lowing observations are.ttU wo have to offer t 

The fibres of hemp, linen, and cotton, are iinturaHy Theory of 
wliiie; blit, before bleachtttg, they are combined with Blcacliinif- 
u substance which gives them their grey or brown 
colour. Tile object of bleaching is to remove this 
substance. I'Voiii the experiments wliieh have been 
made upon the .subject, it u'ould appear that this 
substance is partly in the state of resin, and partly 
in a state analugous to that of tile volatile oib. Itu- 
sins dissolve readily in the alkalies, which they 
neutruliae and convert into n species of soap. But- 
this is not the case wit'i the colouring matter, 
which is in a state analogous to tli.it of volatile oil. 

After the weaver's dressing has been removctl, die 
elotli is boiled or bucked ropcatcilly in alkaline leys, 
which dissolve and separate tin; whole of the colour¬ 
ing III,liter, which possesses the charaeters of resin. 

The .alk.ilino ley, alter this process, is turbid, h.is .t 
brownish red colour, a strong smell, and h-as lost it- 
alkaline properties. \Vlu;,i nmriatic acid is pourwl 
into it, a copious lloeky precipitate subsides, consist¬ 
ing of die colouring inaitcr. This substance, when 
properly edulcorated, lias a greenish grey colour, 
which it retains when separated from the water by 
the filter. But, when dry., it becomes bluckivli ex- 
terii.aJly, (liongli it retains inti-riially it.s greeni.-li tint. 

It is soluble in alcohol, insoliililc in oil ol' liirjientijie, 
but dissolves readily in tlie alkahi-<. It tinges the 
strong aeids. hut does not lendil) dissolve in lliem. 

When thrown n|>on a red-liot iron, it Ininis with a 
yellow fl.iine .md a black smoke, leaving a charry re- 
sldmini. "lliesi! properties, for the knowledge of 
wh/eh we an- indebteil to Mr Kirw-an, • are .suHieient 
to show us that llio snbstaiuv which the alkalies se- 
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parate frovn linen is analogous to the re.sins. 

By repeated boiling in aikaline levs the cloth is 
rendered whiter. But it is not yet bleached; be- 
e-.iuse a rolouriug matter still remains, which the 
alkalies are incapable of di.csulviug. The action of 
oxymiiriatie aeivl, or exposure to the air and light, 
produces a change on tliis colouring niutler, and 
rciuler.s it capable of being dissolved in alkalies. In 
short, by llie.se proetsses it is converted into a resi¬ 
nous matter, simil.ir to that which the alkalies had 
previoLisly removed, fhero can he no doubt tir.it 
t.«is change is produced by the union of the coionr- 
ing matter >vith oxygen. When die owinnn.itic 
acid is us. d, the o.xygeii is supplied bv the water 
vvliieli is decomposed liv the mutual aetioii of the 
chlorine aiui (lie c.iloining matter, file tlihirine 
combines with die hvdi ogen of (he wati r, and is c-ni- 
verled into muriat.e acid ; while die coni.i-'ing m.it- 
ter eomhiiies witli the oxygen of the waiei. .md is 
conveileil into re.sin. 

It would .ippe.ir, that this eli.'ingo in tii-- coi.'-irnig 
mutter rende s it vvhite ; for linen will .ipp-’ji I-;, ach- 
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MteafWpg cil if it be treated with a sufficieftt quaDtlty of oxy- 

nio latli' ®i the colouring 

uuUter is not permanent. If it be allow ed to reniain 
ill the cloth it speedily becoine.s yellow. Hence the 
reason why doth, bleached with oxyiiuiriatic acid 
alone, soon loses its while colour again. This Inp- 
jiened to lloriliollet, in hU first trials to bli'adi in the 
large way, by means of oxy muriatic acid. It hap¬ 
pened likewise, at first, to several bleachers in this 
country. It is requisite, that the colouring matter, 
now become soluble, should lie removed by alkalies, 
lienee wc conceive, eoiilr.iry to the practice of 
bleaebers, that the Iasi proci-ss ought .always to be 
boiling in an alk.iliiie ley. In great towns, e.s in 
London, where linen cannot bo exposed to llie air 
and Mill upon (be grass, it would be « great adiaii- 
tage, il' it were steeiied, for some time liefore it is 
wasind, in a solution of oxymuriate of lime. It 
might then be boiled in an alkaline ley. Linen or 
cotton, thus treated, would not become yellow by 
age, as is too ollen the case with linens in large 
towns. 

The precise use of ihe sleeping of the goods in 
sulphuric acid has not hei n a^i eimined; though it is 
known to be imlispcns.ihle. It is supposed, tliat 
both linen and l ottun contain a portion gf iron, and 
t/iat tho acid removes this suhstunee, which hoth 
reiidi rs the colour whiter and the cloth fitter for the 
snb»e<itieMt pi ocesses of dyeing and calico-printing. 


lids expld^Udii (s. not rmprobaWe, though Ive are BV-whing 
not aware of any aci'umto expei inients, by means of II 
which, the presence of iron in the sulphuric acid 
solution, employed as a souring, has been ascertained. 

Hut, probably, the great u.se of the acid is to remove 
or neutralize the alkali, which, if allowed to remain ' 

in the cloth, would gradually injure its tcMurc, 

Wc have taken no notice, in the preceding ag^’lc 
of a proposal, mad<‘ a good many years ago iT Ire-* " 
land, and, in support of which, a parnphh't pub¬ 
lished by Mr lliggins of Dublin ; we iiKah’ tbc sub¬ 
stitution of the liydrogureted sulpburet if lime for 
the alkali. The reason of tins omkssion is, Ibiit we 
arc not in posses-sion of any facts on tlic subjoct. 

Ihit we considi'i- tbc dreunistance of no Ikitisli 
bleacher having introduced tliis substitute into his 
w ork, ii.s sufficient to entitle ns to infer, that the sub- 
stiiiite would not imswei the purposes for wliich it 
was recommended. .Several objections to its ii.se 
will readily present themselves to tho.se wlio consider 
the subject. Among others, wo may mention, iliat 
if any metallie snhitance, as iron, were to come in 
contact with the goods which arc under the in¬ 
fluence of by drogmeted Milphiiret of lime, this la.st 
substance would act as a mordant, and fix the iik‘Iu1 
on the clotli; from wliieli it could not be again re¬ 
moved tvitbnut some evponee, and witliout the lifk 
of injuring the strengtii ot tlie sub.stancc. (i.) 


I^Bfmiiioii. DLOCKADl',, in war, tlie .'•hutting up of any 
place or port by « naval or military force, .--o ns to 
cut olfull communication with tliose who are witliout 
tlu' hostile line. 

'J’luve is. perhaps, ni> putt of the law of nations 
wliieh, in jiraeiice. jiresents so many perplexing 
i|ues'iions, a^> that which concerns the respective 
lights of neutral and belligerent stales. No deliiiite 
line of distinction has yet been drawn brtweiu the 
privileges of war and peace; aifd the consequence 
has been, that, in ail the wars whicli have been 
waged in Europe, the general trampiillity of the 
world has been endangered by the jarring of th<;se 
two dift'erent interests. It has eoininotily hajipeiud, 
too, that all these important questions have been 
, agitated during u season of war, when the passions 

of the contending partieii were keenly i 'igaged in 
the dispute,—when principles were already .siibvort- 
(icl, —and wlicn the minds of men, ex.asperafed by 
the glaring infraction of acknowledged rights, were 
not in a state to agree on any sy.stem of general 
equity', by which to regulate and reform the erring 
policy of states. In these circumstances, many points 
of international law, which appear to rest on the 
most obvious principlc.s, and which are very I’harly 
settled in tlie writings of civilians, have, nevcitlie- 
les.s, been the occasion, in practice, of no small ' cm- 
troviTsy, and have frequently involved naiioiis in all 
the niiserie.s of protrii,<j||iit' war. 'fliis has bei n, in 
some measure, manifested in the case ol' the 
q/ llltx'.ndf; respecting wliich, thougli nodifien nee 
of opinion has ever prevailed among .speculative 


writers, a controversy arose during the kiio contests 
ill litir-qn', wliicli, iiloiig with other points, nltim.iie- 
ly iiivolveil (Jreat i’ritain in a war vvitli the nenli.il 
powers. We propose, in the course of the sub¬ 
sequent observations, to slate. Is/, The geiu'ral 
jirinciples from which llie ino.st approvi-d wiiiers 
have deduced the rights of blockade; and, ‘M/, 

'I’o give a .short account of the rc'-enl dilferences 
whicli have taken place between the mutral and 
the belligerent states, respecting the extent of those 
rights. 

in regulating the respeitivo privilege.^ of the neu- K. aii.Kiia,,! 
ti'al mid the belligerent, i*’ has been generally beld"<'(;ic 
iis a fuiukimenl.il principie, by writers on the law' 
ol'nations, lliat those rights, from the exerei.ie of 
which less beiielil vvould accrue to the one party 
than detrimCTit to the othei, should be abandoned ; 
and in ah cases wliere the rights of pi'ace and the 
rights of war happen to come into collision, llie ap¬ 
plication of lhi.i rule will decide which of ‘he two 
parlies imi.sl yield to the convenience of tlic other. 

Thus the neiilrut .state is debarred from cairying on 
any trade with either of the belligtJrents in warlike 
stores. The general right to a free trade is modi¬ 
fied, in this particular in.stancc, by the paramount 
rights of the belligerent. To refrain, for a time, 
from trading with an individual state in wailike 
storesj' at most, only impose a trifling inconve- 
nieoee Oii tlic neutral power, while the coiitiiiuuncc 
of such a’trade might terminate in (be disl ruction 
of the belligerent. The detriment occasioned to 
the one party, by the existence of such a trade, h, 

u 
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in this manner, infinitely girejjtcr than ilie lofs aul^er'* 
' c<l by the other Ohm iti abandonment, ’ Watliko 
stores, and whatever vise bears a ducct retbreuce to 
war, arc, accordiJigly, proscribed as unluwOd articles 
of trade, and made tiablc to seizura fiy»Ither of the 
bcJli^crents. To this iuconvenieuce the neutral is 
cxj'oscd, to avoid the greater inconvenience and 
cl.imaj;e wliicli might la!l on the iR'liigertnt, by tJic 
/V' iiig of sucli a trade. On the other hand, the 
mmtnV state enjoys the nu)>f. imliinitcil freedom of 
trade m ,'11 other artich ', nitli either of the powers 
at Will'; am’- though, by nuaii.-. of this benetieial in- 
li |••.•oll’s(■, 'tlay may be I)'iii fia'ni.died with the 
iri' :ii-- of earruiig on a iiroirncted contest, this is a 
coi'tiiigei'l and incidei tjl coij.-e(iuet;ce of the trade, 
v.lii.'h, i-i its eh;'nil !or, is M'bsiiinliaily ji.icitic, and 
wliieli is atteiuletl wilii sneli great a.ul iniMscdiatc 
adv.'iitages, th’jt tiny eoidd not, with <ii'y ug.ard to 
ecjiiil Vi be saeiiliotd to tite remote; convettienee of 
till' belligerent. 

Applying these prineiplcs to a siege or to a block¬ 
ade, It i,s e;vident, tliat tin; belligerent who had an ex- 
p'ei.sivt; selieim; of hostile operations of either kuid in 
depi'iulence, would be far moresorioush injured by its 
interruption, than the neutial wo'.dd be bii'etited by 
a Iree iiitercoio'.se with tin* blockaded ploec. On 
this ground, therefore, a helligcri'ut who iiaa,foriTicd 
a .siege or a hloekaile, bus an indisputable right to 
del';ir the neiilrai from ail intereoiirse with those 
who arc inehided within his lines; and any attempt 
l!i pi !ietr;.,te the hlockado (iir the pnrpo.-e.S of trade, 
siihjeeis tliose who attempt it to de.sirnction, jind 
tluir pioporlies to eoi.liseation. The very exi.st- 
enee, indeed, of ;i si-ege or it blockade, ;is a lawful 
ael Ilf hii'-lilitj, i.iiiili '.- the right ot' (.nforning it by 
.-111 nnlisirii'iinalij i-S'. ofa.'i H Jio sieelc acce.'.s to 
ih. I)e..l!'.;i tl, 

Ibit Ih 'iigh tlii.s view nf the intureof a blockade, 
,eid of till liglit., atliii'hiiig to if. is elearly laid down 
by all wjit>rsoi the law of n;llioiis, atid ihoo.-h it 
li.is heeii iiekii .wlulgeil, in pructiee, by all viiiiized 
.•■l.iti s a liui'slii'ii lia.s been ugilati'd in the l.ate wars 
cl’ I'iiiii'pe, between tlie lualral and the beiligerent 
power.s. as III the i/r<>),u' of nsiraiiil ucCisMiry to 
eonslilule a blockadCi and, ol' course, to (ntith tbe 
hlockadiiig [lurly to all the rigbl.s consequent upon 
ihi.s .seheino of operations; .and it is thi.s dispute 
wliiei) was, in a great ineasure. llie occasion of a 
gem ral war with llie nentr<il powers. 

'file mu’X.mij'Ied success wbie.li attended the na- 
1 d operations tif (Jrei.l Britain, during her laic ivars 
with I'Yaiiee, uaturully suggested to her riders the 
possibility of extending this species of aiinoyar.ec, 
ami of converting tbe a 11-powerful navy which they 
posses.sed, into an instrument of active hostility. 
With ibis'view, in place of confining its elforts to 
llie nurc watching of the enemy’s already ruimd 
traile, it was resolved to give greater scope to sucli 
tin iwmco.'-e engine of irmritimo |iowcr, by pi icing 
under blockade tin; enemy’s pints,—the mouths of 
navigable rivers,—and even extensive tracts of Ins 
iiwt. I’roclamation.s to this efleci were, accord 
inedy, iss.icd,—tl»e neutral trader was <lul\ warned 
oil, and piohibited, under tlio peril of detention, front 




all mt^rcotirsc with tbe mtcrdictcd coast. But the Bisrksd^ 
legality, of titese blockades by proclamation being ^ * 
disputed, both by the neutral powers and by the 
enemy, their execution was resisted by a counter¬ 
decree, which, on the plea of retaliation, placed un¬ 
der blockade the whole island of (ireat Britain, and 
subjected all neutral vessels to detention and cap¬ 
ture, w.’iieli should hgve been found touching at any 
of its ports. On the same plea of retaliation, seve¬ 
ral decrees, or Orders in Council, were issued by 
Britain, ordaining, that no neutral vessel should 
imvo any intercoursi; witli France and her depend¬ 
encies, except .such vissei should first touch at a 
British pfri, wlure, in some cases, tbe cargo was to 
be l.inileil. .Hill ivas to pay certain duties to tbe Bri¬ 
tish goixrnmi I'f. From this period fjic iiiaviom 
of eijuily, a-nl die rules of internationfil law, were 
Set a.'.ido, and the ocean became a '-et-uc o^roscrip- 
tiori and p'llogc. .All this aiurchy originating in a 
disagreement respecting tbe nature and extent of a 
blockade or siege, it becomes of iroirorlance to settle 
this iiuportani question. 

The object of a blockade is to reduce the inhabi- Piimipiis 
tints of tlie blockaded town to sucdi straits, that ihiy nrvoiilini; 
•shall be forced to sui remkr to tbe discretion *'^ *^'*-‘**' 
encmie-s in order to prcnti ve tlieir lives ; and the Ic-"o bo 
galily of every blockade, except with a view to cap- cxvrciieil. 
ture, has been questioned. But without entering in¬ 
to this question, it seems obvious, that, in order to 
constitute the blockade df a town, cither with a 
view to eapture, or to feinportiry anmii'anee, tbe 
line by w hicli it is surroumled should be so com¬ 
plete, as fiitinli to obstruct all acee-is into the 
place. Will ii a pl.'ee is block.'ided. with a view to 
capture, ibe l.u-k ofiiiaiiitaining a real blockade may 
b saicly li il lo the bJiiekadiiig party. But when a 
port is block id -ii, witli a view to mere raarilime an¬ 
noy anee. till- ca^c i.i widely different; bec;tusc, in 
ll’ese i:irciiiii.-.(aiuev, the btHigirent will equidly .it- 
t iin his end !iy m.iiiilaiuiiig the mere .show of a 
lilockade, while lie is iu poK.sessiou of ail its .-'ulistaii- 
i'.d ri.'his. lie may, to .save hiueclf expeiice ami 
tVDubii- r»-'.ix the bloek.ule of his eueuij's pi'ils, 
wliile Ic' enforce.' the exel..sioii of ali ueutruJs, u.s 
rigorou.sly its il he were in.iinl.'iiuing an efleclual 
blockade: and, in tliiscase, his proclamatioiis, while 
they are,is,sued <ist. iisibly for the blockade of the 
enemies’ ports, would, in reality, fmioiiiit to edicts for 
llie'uppressiim of the neutral trade. The urgent, 
iimneilMtc a'nl iihvious ii'terest.s of tlie ueutr.ll wmild 
here be saenlii-cil to the remote, ami in many c.ise.s, 
imaginary, comeHicnee of the hulligtni.t. The 
e.'iict might be i.'-sueil for the bJockude of the ene- 
,ums' port.?, or lor e.xttii'ivi; lr;;ets of Iii.i coast, .ouiid 
ubicb no hiistile line can ever be drawn s'j us to eeu- 
stitiite a real blockade, ami llio wliole trade ot' die 
ncntr;il, with those interdicted parts of die cneinii s 
UthIoiv, iii'i.st be imnailiatvl) given up ui the aibi- 
Ir.iiy II aiidiife of one of tbe,belligerent.', 'llie iicu- 

tr.tl Ir.i.le_i'l jilaec of being carried on as a niaUer of 

light,—ill pl.iee of being regardeil as a eomuion bene¬ 
fit to the civilized world, and nn llii' .icciml to bo 
eherished leul eiieouraged, vv'ould. u 'd. i' sm.li a sys¬ 
tem be lookc'tl upon in the light of .i toleruteii evil. 
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existing only by the sulTt rance of those who tinagin' 
ed they had an interest in nbstracting and in crush¬ 
ing it. Till; h\w of iiittinn;) is not a partial system, 
niodcll-tl to suit till' eoiivcnience of one party. It 
is a sysfeiTi of general cipiity, .nnd its edicts are 
founded on a ci)iiiinelien.sivc view of what is for the 
common inlvanfage of all. In tin’s view, then, the 
coiisei|in‘iio('s to llie neutrai of those e.vlensive and 
noniinal hloeli.nle.-, are suflicieiil to constitute tlieni 
illegal. 'I'/ie danuigi; to the luutnl is inliniiely 
greater th in llu* henelit to tlir helligeroiit. 'file 
liglits of hloekade, and the liitiiiation I'f those rights, 
rnU'i ^t:llld upon the s;enc pniuaple of jii>ti< e iuid of 
publii'Ian ; and their exleri nnii lieyontl this e(|nitable 
jiriin ijile. must terniinate in niiiversa) eonlnsniri and 
aiiiireliy. 

Ill iipposliioii to those arguiiients in fivour ol' the 
neutral poneis.it (i.i-been urged.ttnit the n of sy.-ti-in 
of lusal aii'ioiaiiee, mtroiloeed ily (ireat I’rit.iie. in 
I HUti.nas legal .leiairdnig to the slrietest I'onsiriiclioii 
of the law of liloekade, bi'caiise tin- proi-l.e.iiaiions lor 
interrupting ail intereoiir'-e !i -inei it llieililh rein parts 
of the I’reiii'h i-oast. nere n.n i-sued until it was asi-er- 
tilined, liy the mat p lr•ll iil.!i impiiries. that (iu.it. 
rii'it.ini pos.-i s.scd an t il' i to -I i .I'ai I'oree t'l blockade 
the <‘lieinv’s eo.i>.t lio-ii lln-.i t..niii>iir to the month 
of tile I'lllie. It IS sal,-1', nin-.i tins orineiple tliat the 
ministeis ol'tins eoiiiitiy maiiil.lined tlie legiilily of 
thos" liloekiult'.s. .mil niy lin.i. Ii in the line of 
block.Ill)' iIk'I .idmi'ted, W".<d lie snlheieiit l)i eon- 
.slifnfe ifiem il" i. ^ns-li. liii-n. is llu'|iicsent .'late 
ofthi's iiiiporl i.if i .i.iti ill. I sv, which .Si oiiis to le.setvo 
itsell'iiilo a iiieii' (| ii'-ti,)ii ol’ (;i( t. nmm li, wlietiil-r 
the tilnek.'iiliiig pouer lets aetiunly earned iiitoefli'ct 
the liloek )de, of wJe.'li notice In pi oel.iinalion has 
been given to the iuiiti,il power.-. 

.■\t ill!- eoneliihinii oi' the last treaty between 
(ill,It Itiii.iiiiaml .\in>‘rieii; ii(> settleiiant took place 
of tlio.se di'|)n|ed (piesiinns. The main war In twcin 
the I'airope.mbelhgeri'iits.out ofwhu'li tlie American 
i!is|mU- litid meidt ntally .'prin-g, being at an end, the 
conii'iversy re-picting rights, winch could only be 
I'S.)';I isfil in .1 slat)' oi'w.ir. had lost all |)!.ieiic:il iin- 
portdiiee. It hud beeom. a men-ipii stioa of .dit tiaet 
right, the iheisiou of winch was wiselv adjounicd liy 
tilt- powers at war, and not sufllrid In clog the greut 
work of a geiii ral pein.e. Il is lil.dv, luiw^wr. llnit 
oil till- lireaking out ol' aiij ntw war. this jmd other 
(jue.‘>tiims of a like eatnre would reenr ; and on this 
•iceount it nngiit he of importance to the i'liluie 
pe.iee ol’the world, if, in the piesent imeiiul of uni- 
vei.s.'.l iie.ice while uan's piissinns are at rist, the.so 
ijiie turns lotild be .-etllv'cl aeciirding' to some ac- 
ktiei Icdigi-d tide of enniti or jiiiliey. and not h'll, iti 
tln^i-)' I'f iii'.oiliir war, to the mile arhilration of 
forci'. (ij.) 

nil); II 'eli.KAzerth an Iclith\ologisl 

and M > Immihohyi !, Ii)i|ii at Aiis|i;ii li, tihoiit the 
jiur IVdb. Jiew;, I'f the diwish nation, ;nnl ln.s 
p.in-ntb being imii;',i'ni, In-, early e)i'i' ."on was much 
r.e.'.h'Cted : luit, li.e.ing entered inti 'he unphiyment 
ol '1 .siirgeo',1 il'inhuigh. he .'’.ipiilu ,1 the defieien- 
cv h\ hi, "'.III isiitimi.. iind ni.me g'v.it pi ogres.' in 
ihi si'uiy o! aioiomy, as will a.s in the otlnr dc- 
t‘.utmcuf' ).'.’the inedii d .siieiici-.. Ih csiutilisl'cd 


himself a$ a phj^||mn at Berlin, and found means to ' Block/i 
collect there a‘Valuable .museum of the subjects of''^*‘V’^ 
all the three kingdoms of nitfure, as well as an ex- - 
tensive library ; and these ohjects often uttracled to 
his house an a.'isenibl.igc of the most accomplish¬ 
ed naturalists of his age and country. 

11c applied himself, however, more particularly to 
tlio.se parts of n.itiiral history w hich are rlu* n o»t 
connected with tlie practice of physic: and, 

Ciision of a pri'/,e i|iie.stioii of the Acaiiemy ol^’operi- 
hiigcn, In; enten cl into a leiy cliibor.ite evriliiimtion 
of the difU-rei'i specie- of worms, wliieli are f'mnd in 
the bodies of ollii-r .'ndiiKd-'. In In., I'.ssii on this 
.snbjiel, to which the pri'/ie was ndjiiilgcd. he maiii- 
tams. thill the p.ira.'ilie..! .sj'eciis me onl\ ii.uiid 
williin tin- aininal hod\ ; and .' i.jce tliey I'ften oi-eiir 
ill tlie fii;!ns, and in cuvilic.s which are completely 
im loM'd. he infers that ihet mti.'-i he generated Tn 
soiiii unknown way, and not liiken in with the I’otiil 
ill the form of egg.s. For tin- general viinedy in 
eases of viorm.s in the intestiiuil eanal, lie n coni- 
niends iargi- dr.iiights of ci'ld waier, tiiliowed by ca¬ 
thartics. ill li.is adiUd to his I)’„ssay a complete 
tla.S'ifn'aiion and de.-eiipiion of all the r|Hcii.s of in¬ 
testinal w iWiT-.s, .leeonipaiiied In li'tnn.s'. 

M. 131)11 'i ai.'O pnliii-ilKil a lariety of paper.s on 
diifercnl .s.ilm ets of nalur.d liislory, and of eoiniia- 
rative a'>uton.\ and plnsiology, in tin' Colleifions of 
the v.ni.nis Aeadi'inies of (ii'imain. II)>llim(l, and 
lltissia, pnrlienlariy in th.it of the bViemlli .''o.'k ty 
of Natnrali.-ts ,it l><rlin. But his gnat wm.k w Ms 
Iclilliyology, winch 0(CU|;iied tic labour of a lon'.i- 
ilerahle portion of his life. Ilis altenlioii w.is lir.-l 
tlireclcd to the suliject by receiving a pn-eut of ,i 
species of salmon, winch he e.ndd u.il lii d il.sciibed 
in the l.ininvan System of Nainri , and h.-di-. I'ler- 
ed a mniihcr of siiniiar onii.ssiiiiis m Art.di .m.l in 
all former ii'litliyohigi.'-'s. lie iindirtook to oill.ci 
into one work ev< ry thing that was known re-pD't. 
ing lie-natural history of llslies. and to give ligiiriss 
ol all till-species , and be passi d ..evt ral sumineisby 
the sea sule, and among lisln rinen aed llieir nets, 
comparing the diSCIipti.ms of aiilliors with naiiire, 
iiiul taking bold sketelc.s of tli.' iiin.-l intciisting 
subjects, not incoinmnnly on hoard of the M-ry 
l)oat' wliich furnished tbcin. Jlis pnbtiealien was 
cm oiirimed by a large ’ iibsicriplion, uiid it passed 
rapidly tliie.igh live eiintons in (Id man and in 
Freni-ii. lie made little or ii.) alteiiition in tlie sys- 
temulie.al .irrangenient ol’ Arti diand Liniie. i.liboiigh 
he w.i.- <!i-j<i'<.ed to inlriuiuee some inodiliiatioiis 
into the . lassilicalion, dipending on tin stru'elure of 
the gills, especially on ihc presenci'm abs'cnee of a 
fiftli gill, w ithout a bony nreli; a characl -r which 
all’ords .some u.scfuhubdivision.'tof several pci.eia. To 
tin nuiubi-.' of gcinru before established, lie t'ouiid il 
ru-ceSBiirv to add Ij) niw ones; and lie dt.scribeil 
ITti new species, many of them inhabitant' of the 
riniole.st parts of tlie ocetm ; and by the hri'liancy 
of their colour.', or the singularity of their forms, as 
much objects of pojuilar adiniiation as of scientific 
curiosity. 

I’l IT.OT- he paid u visit to Paris, where he was 
secure of fn-ding a lun’cty of eolleciioiis ol such 
subjects of natural histoiy as hud bceii iiuicccssible 
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I Block to him on the fihorc( of the Bailie ; and he returned 
111 Lilt- H'-'*‘hn hy way of Holland. His iiealUi, which 
clioi<*iy.'*' I'itiu'rto been unimpaired, befirni now to decline. 

Hr went to Cairisbad forils reeovtiy, ’'iit his consti- 
tuliiin Wiis exlnnistod, and li*' di' <! flirrr the (ilh of 
Aiiffiisi 17!>y- {C'/qtirbi'rl in <(<■ ia ftoiirlc 

\'ol. I\’. Svo, I’aic. JMOO.) n. x. 

1 ^L(K. i\, an instruoienl or ni.icliinr of woml, 
- I.’ii.t..r t'liipl yt'd in the ri^^ini; !iiul otlirr parts oi a 

sliijt, I) ■ UK.tn.-. of wliich n r.iriliiy U given to the 
linistiiig r.p or lowi ring down tlir ina-t'., viiids. and 
se.i'-, or to itir iniH'irig of any gn at wiight. as emis. 
!'oi)ii'!>., I),iii rasl,... ^.c. Ii 1ill far;, a iiioihtir.i- 
tioii o;' the pollrt, and the Heines mat’tihno'i. be 
roo'idi u li a' sv :loll^ i.mie, 

'J'liere is lu'lliini; lo tin: appraninei of a block 
whieli, to an iin,!i"t'tisrd lye, would serni to ir- 
«;uir.' an^ tlretih <>!' incntid ir”«.nol(\' »ir of iiMonal 
dexliiify lo ii'ainif.ii loi-r. !| js n inarliiae .iiipermi- 
(y Ml nide in its ‘-imi'tinx'. ,iiui mi siinplr in its lon- 
liivanre, liiat the nanic was jiniltaldy given to i; 
iVoiii Its g'.)ici;|] ri'M'inhliince to a lo" ol’wonil. a, i-, 
olnioa'’, ihr la-r with ,i Inifriur's /'■/ei '-, a li.irlur’s 
fi/'ji'l, lln-/i/oi/ of the r.vi'rill loner, i.'t e. Of I he iro 
lorsiiliu lit p.tris of a sliijf block, the cxlcnail .•■hi,'I 
.'Old the ioM nia! s/ev; ■, i\i i\ I'.irpcnU r loiglil rmifce 
l!ic oi'e, .n..! cvciv tiniiei iln other; and vet, vvlicn 
hloi I.' wile made !n the iiaiiil. it seldom happened 
tii.i' li'i- 11 r.d pans were adjiiMi d lo eilcli other 
1 nil , !e.,t :'c.'ora(\, oi that a sfi-ict itnilormily 

u.,o!i,i\.d i.i i!ic vai ions ,,(11 1 ^ and si/ s, wdlu'ct 
wimli i.'ii \ ( aiinot lie t \|>ccled lo wor.k with that 
degre,' of ease atid Irnih, whicli is so di'iialilc, and 
I\eii ii,'ce',;prv in the imjimtani oilier they are de- 
■ioned lo lidlil, m tlio iiggiim .iml otliiT p.ii is id a ship. 
I’.ldtrkM VCIHM.i; V. l o .le.imi.' a giv'fil,' 

.'e,oi ; id .lei or.e x .mil nml,'nmti, ;is ".ell as eele.i- 
ivniilie iiiakiiio of Idoel.s, \ir Walter 'I'.ixlor ef 
Soiitii.iinplon look I at .i pal- iit in the ye.ir I 7 ,s| to 
■ eci.i'eio Iniiisi It the lieiielit of .sum;' iiiiproxi mi et 
h, li.i.l m;u!e in llie i oiislnielioii of the shi ,i\i , ; he 
.ilsoskijnd the -lull-, col tlietimher, iVe. Iiy niaelii- 
'.11 .’X, witieli w.is pill ill 'iiolion bx xxater on the rixer 
J'ehiii, iK.ar Sonlliainploii, xxliere he earricid on .so 
esteiisixe a niamil'aelory of blocks, a.s to he aide to 
eoiiii.iet xxitli llie ('oniinis.sioiu-i.s id' the N.ixy for 
o, ;i!lx die whole hii)iply of hlooks and bloc kiiitikerS'’ 
V"oe.s re(|iiireil for the lire of tlie loial nav^’. 

i\lr Diiii.'tx rx die of I’lyiiioiilli had al'O a .set ol' 
nmiliii'es Ibr in.iking the priiieipai parts of hloeks, 
'.loeli wa.i xxroiighi i)} liorsc.s ; liisniamil'aetme, liow> 
exer, of this artirh; was not carried to any great ex* 
tent ; lint the liloi.’ks m.ide hy this niacliiiier). as well 
as iliiise bx Mr Taylor’s, xrere said to be id'ii superior 
i|ii.ility to those ei'iistrueted by liantl, tliougli still 
ileliciLiit ill many rcsjiects, 

Xo objeetioii, however, would probably have been 
»<iade to the cpiulity of the blocks furnislied by Mr 
Taylor, and u-sed in the navy. It would rat lier ap¬ 
pear that the ttiorinoiis <|iiantity' consumed in the 
conr.st; of u long proti acted ix’ar Hrst called the at- 
, tention of tile .Mlniirally or Navy Hoaid to the ])os- 

sibdity of some redoetion heiiig iiiatle in the e.xpenee 
ot so iiidispensahio and important an article in the 
ftu\:d .service ; and that it xvas ned prudent to de- 
V'll.. II. I'.XUI M. 


pentl entirely on ci .single contractor, whom accident Blork-Ma* 
or misfortune might dis.ible from fulfilling his eon- . 
tract: A fircioiglit destroy his xvood-uiids, in which 
case it xvould have been ditficult to proeun-, in all 
England, an adtcjuate supply ol blocks for the n.ivy. 

On llifsc con.siih-rations, it seems to haxe h, ei\ 
the inli'iiiion of goxermiic.'iil to iiitrnduee. .inio.ig 
c'tiier iinpioxcineiil.s then carrying on in l’oii.'ir,i'iit!i 
Dock-Yard, a .set ot’ niachinc.s for niuking hlotk.s. at 
the iiexv xvood-niills erieled in tlnif yard in J.sctt. 

.About llii.s limo, die iiuprov.'inenls wliich had been 
iiitiodueed into private coneerii.s were gr.v.lually 
liiidmg their xvay into the gre.il public eslahli'h- 
iiKiifs of tin I’onntrx. Still, however, ;iii old loaMlii 
iceineil to pri xail, tit.il goxinimenl mighi net lo lie 
ii.s own inaoufiu'lurer. 'I'liis i.nisim. tliinigh jai’niiis 
genei.illy just in political ecoiii'iiiy . ii, wecoinoixe, 

Heidi- f jii.st nor wi.se xcln-n iijiplix'd to tIio.se ariicics 
xviiieii arc of the (irsi necessity in tlie king’s i.ax x. 

Indeed, xxliere tlu'sabtx of so loaiiy lliou.-.iml lixes 
depi lids vxlielly, its is sonieiiiiies the ease, on tlic 
sli eiigfli of mall ri lls .mil goodness ol' woikniaie hip, 
it i' i.'(i-t li -iiMhl,' 'h .l dm wliole sliip, and exxiy 
p irr tiui'eol’, f|•ol,l i'll pm ol’ a .she.xvo lo llie shei l 
aaehor, '.boiild be iii.mi.'.’.ietarcd under the iiimi.di- 
iite sep; riiiti mil lice of respcel.'ibie oilicers in the 
King’, •■(.vx n . 

\hrmi this lin'.i, lot), Mr Brunell, an iiigeiiiniis 
u)'.'eliaiii,| I'r "II ‘\iiuiix-,i, had ceinpleh <! a wi-i l-ii.j;- 
modi I of Cell,on niaeliiiu’s for c.)o..:i'.>.'tIi", I.y mi 
irojiroied rsllm.l, jlie shells a:iil h..,'o.o. i-Ioi'i-, 

'I hr, m.ultl w .Is siihiiiili,-d to th ■ imp., imo of tlir 

l. ords ('ooe'.is.-i.m. rs ofiiie \dii.i. .ill., <md liy tliini 

referied fo ; h .'ci il I! "ith; .ii, tin In ,|).'( l(ir-(ieiu ral 
ol’ .\,e..'l Ol!.,, will) rc|)i'''i nild lli.il, a.s llic 

m. ik/o;; of hkieks Xi.is ojm ol’llie piiipo-.-s for wliieli 
a p.iil of tio (oieo of flio it.'.'mi-oiigiiie, erecting .it 
tin- w ood-aii'!s, w as inti tided to be applied, lie liid not 
hcsil itc to ri coimi.i ml the luw ma. liiiic. a., an in- 
xeiilioii vilueh would enal)le llic goxeniiiii”t to eoii- 
stroet its own blocks xxith a givater dogrie of cele- 
I'l'x and exactness lluui tlio-e xxhieli weri' tl . c. in 
ii-..'; and that il iijipiared to be woli -iiilod j.ir i.,,i- 
luif.ieliiriiig blocks of ev .y ile-ei ipl m i and ; me, 
with il degree of .tcearaey, iimloriuity, iiii.l eiic.ip. 
ness. I’.n’ beyond .mv of (lie methods Into. i;o prac¬ 
tised. 'J'lji' adojitioii ot .Air llruneli’s miiehioery xvas 
tile eo!isi.'(|ueiice of this opinion. 

'J'lie advaiilageslobecxpeelcd from blocks sonia.Jc 
woie stated by .Mr Hriiiiell to coiihist, lir.st, in hiiog- 
hig the .shape of the outside of the sliell to (in.oii 
determiiieil dimensions, sn tli.O dm,.- of i.'n .s.iine 
si/.c should iitlually be i-". ;oid not iliifer Inwn one 
another, either in the pionorlion ol flic nioil'','es, or 
in the shape and diinensions of the oiif ide. .Sn-ood- 
ly, in adding stnnglli xxliere il x\.i.s wanted, h;- 
making the luad and bottom more snbsiaiiii.d, ai.-l 
le.ss lialde to split ; and. liiirdly, in letixiiig dn wo-id 
beixii'eii III-' two mortices lliieker, so as lo ad'mt ,i 
suflieieol b.Miing litr the pi.is ; all of wlin li wmild 
be uccoinjiielied witheiil reipiinug any dexl-iiix on 
tlie pait ot'the workman, Init enlin lx by tin "perii- 
tion of the m.uliaiery. 'I’he uin’formily ind <xaet- 
nesH xxith nlncli llug were to be inaile, would be at¬ 
tended with another iinporlaiit adxani.ige to the 
o n 





Bloc|c-BIt> public—tlie difficulty of counterfeiting them would 
, “® * precaution against embezzlement. Another 

' very considerable adiantage would be derived from 
the einploymoiit of much waste wood in tlie dock¬ 
yard, usually S!)ld for little or nothing, for iirewoed 
and other juirjioscs. 

The sheaves or shivers would, by (his new ma¬ 
chinery, be made so mathetnalically true, .uul so ex¬ 
act to each other in their thickness aiul diameters, 
that every sheave of any partieul.ir si/.c would equally 
fit any shell of the size for whieh it was iiiteiuled ; 
and the ineonvenience to wliieh ordinary hlueks are 
liable from the frieli'in of the roi)''S ug;clii.-.t one or 
alternafi ly Iioth oj’the sides of the inortiees, was in¬ 
tended to lie lornmed, liy plaeiiie a .-liett of metal 
on I lie upper part of the murtiee. bci)l to the |)ro- 
per sha|>e hy an engine adapti d for ilie purpnsi'. 
Ilrimcll also projiosed u new ibrin for the r/in -f’ic 
mul < /u<‘ u,<!rii<l blocks so as to Kocuro the s'aiK from 
>[)lilting, by preventing the points of the sails gelling 
into the bloeks, whicli lias Miuebcvit adojited and 
greatly approved of in ihc navy. 

In the slieavi-s, instead ol the lionele eo ik or eogue 
inserted in two halves, lie Miii-tilnti li a mixi d mrial 
coak of a new and pariieidar loriii, v. iiieh wili lie de¬ 
scribed hereafter, of iticreasi’d stue.glli 'mcl I'lirabi- 
lity. This coak was to be wiili . 'rceision in 
rnoiiids, and HUed by an engine w itli the greatest 
nicety; tlie pins or axes of the sheave.s to be of 
wroiiglit iron, case-hardened and co.iti d witli tin, 
which would preserve the iron fnuii iii-.l in the pails 
which are not kept free froin it by I'rietioii; as it 
has been found by exjvcrieucc lliat, however light, 
tlie )iin be torced into the slieil-. ilio water will in- 
hiiiuate itself and corrode the pin; wbi n ibi-. i.- lire 
ca.se, tlie ru.st soon extends it-,If to the parts- on 
wliieh the sheave tutus, and iviuk-rs it nniit for 
u.se. 

^'|•|)!ll the nnehines tiiat were already completed 
for mamilaeluring hl■s'k^ of eerlani ilinieiisions, .^lr 
Brimell was emilded to make uc.leulalion of the 
Stiving as to the lir.-I eo-,1 eoivmared with the eontraet 
prices, wliieh would he effei-iid l»y Ilm adoption of 
his invention. It was as under: 


lilwckn <>/ a ii/cli. 1‘2 iiiri'i. lt)/)//7i. \'A inrh. 

s. <1. s (I. - it it. 

Urunell's jirices, 1 8^4 ti 11 I 18 t 

Contract prices, ‘J (> Jl.l J.'! tj o-j 

ISaving in first cost, 0 (i} 2 !■ <i’. .S 10? 

These saving--, if rv-,iii/-..d to the lull i \!i of, were 
probably not more iiiqioitaiil th:.:i the ii.c-ieaseil 
strenglli, dur.ihilirv’, :uid (iieiiify of vvork.’■whu.ii 
bave been gained liv tin adontioii of the lilock-ma- 

cliitier)'. 

Tho,se parts of the tnaeliinery v iiit li Ilrunell 
bad completed in laiialon. muliT If- ji.iieiil, w, re 
transferred to Ihirtsmouili, ai d. in liu <-..m''e of the 
year 1804, were in operation, li-it the mer.. .i.-cd 
iiuiivlier olTnaeliiiie.s, the rmpiov ment-tii.n -uggi-st- 
ed tlieni.selves to tin’ ingenion., n.yvniei-. the a,ipli- 
eation of other iii,iehi-ae-- I'-r maki.'*. u.,vl,yes, 
tineks, and all iiKiniier of block m.-iker - wan . h, • 
sivles eirciilur and upright savv.s, lathes, engine' lor 


turning ping, rivettiug, poligbing. Sic, exercised hU BIoek llfL. 
skill and ingenuity till the yehr 1808, When he con- . 
sidered tlie whole system to be complete In every 
part, and incapable, so far as fie could judge, of 
further Improvement. From that time to the pre¬ 
sent, the block inaeliincry has been in full and con¬ 
stant employment, witliout requiring the least alter¬ 
ation, and very little repair, beyond the unavoidAlo 
tear and wi'tir of engines that are kept in ti/inT,,? 

Ctiiiftant motion : i 'id. whieh is still more exlfaordi- 
iiary', without requiring the aid of the inventor, 
though iUleiuled niilv by a fevv common workmen 
or labtiiii-<.is. but they ar,- .snpcriiilended iiy Mr 
Ihirr. tin' ii!,isti.i' of the wooJ-miJIs, who i- i onsider- 
I'd iis an uifle and inginfoin in.-v-hiiiist. The qiian- 
liiy of hlncks 111 ' <'Vi'ry de (riptioii, maniif.ietured by 
till* ni-icliinerv in I’nrtsinintiii vvomi-mill.<, is more 
llian sutliciciit for the eoii.-iimiilion of the whole navy 
, 01(1 thv; lloaid of (trdnauee, and it’ pu.-hed to the 
iitinosl e,\i(in of tlie vvoiks, would also have been 
sulfici(-nl to siipplv a givat part of the sliqiping eni- 
jiloved in tin- tr.msnm-t sorviee. 

It may be a inaiifi- (>f Mime euriosily to kiiovv the 
le.-iill.s of tins svstoni of maeliiiierj. It is put iu 
imiiion bv a st,'uui-eugine of thlity-fwo in.ifi's’ power, 
wliieh, i..iw I’v I r, is .'polii i to a gn-nt variety of ollu-r 
purpo: e.s at the s.ime time, w-lioMv iinh ;ii luleiil ol' 
die bloek-inaeliiiier,. Ji b.i- Iinii t'nund iiv eal- 
tulUion, that I'oxr nien with liie macliiuerv. a-, it 
now stands, mn (-(implete the slulK ot' as m.mv 
bloeks as iiliy men (i.uld do by tbe old imlhnil; 
and that si.s men wili fiirni-li us many slieavi- .is lii'- 
fore reijoired si.sty ; and lli.il tlie.-e toi men, in dis. 
placing tlie labour ofo'ie hmivlred .ind ten na o, i-.m 
vvilli e,i'' fini.-Ii in one ve!rii(.;.i I.-'((,(i(,() to j Id. (»()(> 
bloeks of dilK rent soil- ;vnd .-i/es, the tnl.il v.ilui.' of 
vdiieh cannot be )i-s iImii 1.. .-'iii.tJtM) • and tin'-, is 
.s|,itt-d to be the avci-ag,; inmiber whieh lia- aninially 
been m.ide from the -ji.ar I80,S, to (he eiaii-lusinii of 
tlie war. This miinber is found to In- fully sufli- 
L-ieiit for supplying the wear and liar of hliu k-, not 
(•niy in the u.iv.ii, but al-o iu tlie oi'diiaivce depart¬ 
ment. The eonsiimption, however, must deiioiul on 
other cireumstimces Ix'sides tlie nmnbir of ships in 
comini-.-ion, and w ill he greater or les.s ueeordmg as 
.'liiji.s li.ivo been employi': on severe or easj s, rvie.-, 
in .1 good or had i-Jim.itJ, 'n tine or ro-.igh vve.idu r, 

A-e. Nor wili lb” miiuh,r liere slated apj'ear to he 
I'lior-noiis, vvlieii it is eonsidered what a rmiitiiiide of 
blocks .nv riqiiirci! (jor a ihou.saiul sail of ships, 
wliii-1), at -me peiiod of the war, weie in eoinmissioii 
at tlie same time. A .sliij) of 74 gund. I’or imlance, 
requires the following lilocLs for lier eqiiiptiiee.r: 

No. 

Siii'.de bloeks from to 2G incln-fl. 

Doiililc ditto from 7 to ‘26' ditto, 

Various otiier blocks <;encr.rlly large, and .sc-'^^ 
vecil of them treble, J 

For each of the 7 4 guns, blocks, 


()22 
] iJd 

T4 
' ■ 4 


Total, jgi'O 

Ileai-les dead-eyes, lierivts, p.irrels. and pvit-j 
toek-plates, uU mamnaeii-.i-id at llu: im e, j 

Of ail kinds in a 71 j;nn ship, 


M.'it) 





,, V ^ V V 

Wock-Ma. The average nvBjbef 0f ship of the line 'In cota-, 

. mission, appars to .Have t)eeh about 100 s Usese 
would require 143,000 S and ajiowing Hie remaining 
900 ships and vessels to require «pniy twice ihis 
number, there would be wanted for the first equip¬ 
ment of tlie 1000 ship of war, <l::2j),000 blocks, 
w'hmh, at the ordinary rate of making them at the 
milk would require three years in completing. 
*n'!ie diftiirent sorts and sizes of blocks used in the 
n.avv I'xeeed two lumdred, am! tlipy vary from tour 
to twonty-eight inches in length. Those above eigh¬ 
teen inches nro moiv .«i>uringly ti-.e.l, and the shells 
oC tiiv' l.irg -si kinds are made in parts, and fitted to- 
gitillr l.y liand. 

To the contjdetio!) of (his i,ig..'nie;is m.n Iiincry, 
IJriineil g.ive 111 . whole iiMeiiti.M lismi th - inontl'i ok’ 
h'.'j)lc.n!>er I.SU,' to .Iiine (M/.S, ihn'ii ^ r. In.ii tone 
lie reci'iicJ no .niiir e<‘!'.iji'. n .ille.i h. tiie d.idv 
allowani'e of one giiine t; !ui, as it we , nov.-ni linl 
operation, and ''crt.iii'eil io he t p.iidi- ('t' iiiekin-' 
a siillieient nninhcrof oloei. - .hr il,.- wlnde n.ival and 
ovdii.iiiee depaifna utll lieean .’i ii'e-."l ion iii -.vliat 
manner the author of tii' iii'.e m -ho d I he re- 
v.'iirdisl. It w.n siiei;;; s, dhviil , I’x liiiiaio, aod 
agrck d to il i'-roiieii, tli.:! ih.. if n‘o ie„r, 


as eoiiiji.ired with lia- e.n.li.e l ;'.v.e' 
aiid not an unii'e-laiahte i. "niin re. 
ltdionr. .itnl hi.:<‘ntiiky. h .iin.eil 
iiarv in.'eliin,’;. It was ne, , -r n 
l^( erl nil ,'ilh ji!'.;, !-ion w ll .i til 
anioiiiileil to. 


, v.'i'.r.l in- it lair 
in l.-i llie limi', 

I'ic.'i (• \lraor.ii- 
1 liowovi'i. to 
aeta.il .s.iungs 


to mislead or confuse, than to inform the general W”J**®*a*' 
reader. Rut as every body who happens to inspect 
Portsmouth dock-yard, makes a point of visiting tlie 
block-machinery, we think it may be of some use, 
in conveying-a general idea of the roost striking 
parts of the machinery, by following the process of 
making a block from the rough unsided tree, till the 
last finish is given to it. 

We have stated, that the original intention of the 
building was that of a wood-miTl, in which all man¬ 
ner of sawing, turning, boring, riibbetlfiig, &C. was y 
to be perfonned, and that the block-machinery was 
simeradded to the first do.sign, v ill) w hioh, however, 
it has int„rl'o.Td so little, that, in addition to like im¬ 
mense number oi‘blocks uiar.iifiscl .M'd ut the mill, 
upwards of ll liundi\-d dilfcrenl ai lieiis of wood vvoi'k 
r'.rc lOiide by i.flicr iiiaelfineiT—put m motion b}’ the. 

-iiiiic slca:.i-eiigiiic, from the boring of a |)ump of 
f(ui\ l.-ct in loigfb, to llic turning of a biittun tor 
tlic knob «.!• handle of a drawer. (Sei’ Dock-yakd, 

I’l'UT.sMiii i!),) Le.si, however, the engine, with 
•.lie!) -I v.ii.'.iv of V.oik, niigl'.t be overloaded, a se- 
ci'cd b.is been added, to assist, if found nc- 

ce-s.-rv <11 to siib'-iiiute in ibe event of accident 
Iiiqij.ening to lilt, oilier. Aniot'g the many ingeni¬ 
ous iiiueidi'. - I'cbnigiC!' !<* the wood-mills, exclusive 
of llll!^e fill making hlecks, one of very great cftcct, 
and. a! tlic same time, g'-eul simplicity, is a circular 
saw lor (iiltinu; r.iblieN ni llie iilges of deal planks, 
invcnieil by Mr IJiiir, the suiierinlendiiig master ol‘ 
tlic Wiiud lit,IK. 


ivir liruta 11,1'y e iimmc, ni.i.l,' i''ci,i 

amount til - I..-,1,17! <) U 

.Mr Itimci", > u rlv 111 tiiiicl.'l i ,.i- 

tli.im, lx > I i'll 'I.' - I7 I - I) i> 

(n'C.i ra! r.'.tii.'iti, aftei le.ii.'. i .to ('vcrvposs'bb- 
ili'l.'iiK 1)1’i \[u ia‘.'M liii ll'i' iil'Dixi ii)initii iii.'.ss tli.ii 
< oiild be e\|ii'( ti 'I in a piiv.iiciii uuiiiieturi'iceim- 
ce) i). ! .ilciil.ileil tbciu ui - I.. ib.fK’l 0 (i 

Adi .six vans' alii'wa.ice :il a 
ni a .! ii \, ;e '.•■( - o, l.(>0 0 o 

I’oi'tie.-\>.i,,.„i;,-'.i!odel - 1,1)00 0 0 

'J'otal amount ivcLived by nruuell, 
id)oul - - L. 00,000 0 O 

Snppo.sii).", llurifi))v, fbc wlmic <'ost of llie build¬ 
ings, Kleaiii-eiigiiie, mai iiincrv, mlcn.’.st ol nxmey, 
ific. to iiiiiount (wliiehwe und.'isiand to bi’ about flu' 


Till whole III (be in.u'hinci'v it) these milks is put 
in nmim.i by -.I'.e'. pas-'-in;; over <lru!n-lioiKls, by 
v.bicb ii'i 'I'v, I'll I iiucmenis. iinnici'ons astbevare, 
i)!\'c.'i 111 .d .'ll i.iiliiiii! ilu ba-t uoi.se; and nil the 
I'ua’iti’-" ork, tk.'id k vi'i'v ]iart I'f the ni.achincry, are 
M) liiily ii’.akli.-, and .-.) linnly pvit togotlier, and work 
wiib .■'ill ll accural -. in all their niolii'tis, that, though 
l.'ii'spet iator is Mil rnunded on all sides with move¬ 
ments in eviry pessibli' diiectioii, axd some most i-a- 
pid ami \iol.-nt, the uid) )uiise that disturbs him arises 
I’roiii the cutting. b')i ing, turnii.g, polishing, and other 
in.sliainieiits vvliich are aetnally in contact with the 
wiwk that is under execution, and none of it from 
the working of the mnchineiy. All the iron work, 
of wiiicl) it is eliiefly eouiposed, was made by 
Man.Kiev ; and there is but another workman, per¬ 
il ij'-, in flic United Kingd.Mii, who eould have iini.sli' 
ed the eiiaiiic.s in a maimer so worthy of the inven¬ 
tion. 


mark) to U. o.'hooi), and the nci compen.sation for 
profits to ahout I.. IK.OOO, ibe wluih expene.e of the 
eoncei-n was eompl'Clely eli.ir,'d in four yk.ar.s. Tlie 
.savlng.^ of L. Ii'i (lOO 01 ) one \i ar's iniinubK tured ar¬ 
ticles ol' tlic value of 1,. .''iti.kJoo, ammiiii.s to soim.. 
what more tJian Rrunell bad originally made it by 
compulation. 

It would occupy too mm II space to enter info a 
minute description, and iv t|uiro more time clian we 
can spare, to prepare em.'ravings in dcl.nil ol' llie va¬ 
rious com|iiieated sj stems of machinery that ai'e em¬ 
ployed for the eoinpletion of n block ; and, after id!, 
jliey woulil afford but littii' use or instruction, excepi- 
ing pcrliaps to ii profe.s.sod niaebinist; and perspec- 
jive views of the sevenil .systems would tend rather 


The first wing of the building is chiefly.'oecupied 
by upright and eii-eulnr saws, used for a variety ofpur- 
pose.s not immediately eoniiected with the niakbig of 
blocks. The only operiiiioii for this department is tlwt 
()!' converting ibe rougli timber, which is generally 
el.n or ash, most commonly the foi'iner, into its proper 
.scamling ; that is to say, squaring it by the njir.'glit , 
o.- .siraigiil-cntfing saw, and llien, by a circular .saw, 
cioss -ciiifiii: it into a certain number of parallelo- 
pipedon^. ulie-c lengths may bear the required pro- 
portioii Io till' tiiiekness of the log. .Some of these 
piecv's ,ir<- icMia cut longitudinally, accmdiiig to the 
thickness iliat iiuty be required for ilio sbell of the 
block, i-'peciidly tliose for single mxl double blocks, 
wliieh of course are ibimier tlian tlii'ee and four- 




t* fold opentioQ 

called The la . 

tokea into the second wingj^.t 
the naachlnery peculiar for ^m^nttruction of blDcin 
w erected; and here the may be said to 

cdiamence in making the SHSti.. ' 

This operation is performed by the Bdring- Ma¬ 
chine, which, by means of a centre bit applied ta the 
middle of the shell, bores a hole for the centre pin 
of the sheave, while another bores one, two^ or three 
I, boles, at right angles to the direction of the first, to 
admit the first stroke of the chisel, and, at the saipe 
time, to serve for the head of the mortice or mor¬ 
tices, according as the intended block h to con* 
tain one, two, or three sheaves. When tlius bored, 
the log is carried from hence to the 
Mfirtidng-Machine, which is an ingenious* and 
striking piece of mechanism, '[(he block being firmly 
fixed on a moveable carriage, the latter is so con¬ 
trived as to be made to advance to the cutting ciiiscls, 
which are set fast in u moveable frame. Every time 
the frame, w'ith the chisels, ascends, the block in its 
carriage advances u little, so as to pieseut to the 
chisels a fresh surface of wood to be acted upon at 
each stroke of their descent; and this up and down 
motion is continued with such rapidity, that tiie chisels 
make from one hundred to one hundred and Uiirty 
strokes in a minute, until the prescribed length has 
been morticed out; when, by raising a handle, which 
is done by a boy, the' machine is stopped nveciseiy 
when the chi-icis stand at their greatest efevation ; 
and are thus ieft in the proper position, ready to 
commence a second operation. No harm, however, 
would haptren cither to the block or the machi¬ 
nery, should the attending boy neglect to stop the 
trork at the proper tinre, or even to fall asleep, not¬ 
withstanding the force and rapidity of the strdee; 
for, by a particular contrivance, the farther advance 
of the block is stopped, and the chisels, therefore, 
act in full space, and cut only tlie air. It is, indeed, 
a general characteristic of llruqell’s machinery, to 
be so constructed as to carry witit it a defence or 
protection against its own operations, and to coun- 
'teract all ill cifocts that might otherwise arise, from 
anyneglect or inattention of tlie workmen. ' 

V chips cut by the chisels arc thrust but of the 
ntortico by small pieces of steel attached to, and 
projecting from, the back of each chisel. The}' arc 
each of them, besides, armed with two cutters placed 
at right angles to the edge, called scrlhet^, which 
mark out tlie width of the Chip to he cut by the 
chisel at each stroke. Tlieso scribers answer another 
.purpose; their cutting is so true as to leave Uie two 
ai^s of the mortice so perfectly smooth, us to re- 
j^uire no further trimming or polishing. 

. -The next process is to remove the bioek froth the 
mdriicing macliine to a circular saw, in order to have 
the ibur corners taken oif, by which operation it is 
reduced to an octagonal shape. This saw being fix¬ 
ed into a table or bench, the workman has nothing 
more to do than to slide each log along the surface 
of the tabic, in the direction of the line marked out 
for the saw to cut it. 

Tlic next operation is to place the block upon the 
Shaping Machine. This is perhaps one of the most 


ifodom 

t^'Which'fisp'd,' 
but cm ^kh' the othfS' ls '"tj^b'‘Kkbbdey^ (biu 
thei^''two wheels may be' 
taiice fnom each othor, and blbojbl' 'pf anjr si^e 
mitted between their two ri^ ^.peidjibeHes. >©05 
thia purpose, both rims are divl^ >Oto ten<eq«i{r . ' 
pfurts, fur the reowtion of ten bkdlts, tirhich are firmly 
and immoveabiy fixed between tlie two wheels. When 
the double wlieei with its ten attached blocks is put 
in motion, tlie outor surfaces of dte blocks, or those 
which are farthest from the ceUtre, strike with great 
viotence against the edge of a cltisel or gouge fixed 
in a moveable frame, 'which, being made to slide in 
a curved direction in Uic line of the axis, cuts those 
outward faces of the blocks to their proper curva¬ 
ture, which can be altered in any way the workiniiu 
pleases, by a contrivance attached to the cutting 
tool. As sootf as the tool has traversed tlie whole 
length of tlie block, or over tlic space contained l)c- 
tween the tivo iieripheries of tlic wheels, the machine 
is thrown <iut of the gear, and its prodigious velocity 
• chocked !)}• a particular contrivance. The ten blocks 
are tl»en, by a single operation, and without remov¬ 
ing them, each turned one fourlli part round, and 
another fourth part of their surface brought out- 
, wards, which, being exposed to the cutting instru- 
■ meot traversing in the same direction as bi'forc, have 
the same curvature given to these new MirCaces. A 
tliird side is tlion turned outwards, and, after that, 
the fourth and last side, when the whole ten blocks are 
com'pletelyshaped.andten other octagonal logsapplied 
^0 the peripheries to undergo tlic same operation. 

The iiiiinensc velocity with which the wheels re¬ 
volve, and the great weight with which their periphe¬ 
ries are loaded, would make it dangerous to the 
workmen or byestanders, if, by the violence of tlie 
centrifugal force, any of the blocks should happen to 
be thrown off from the rim of the wheels; to prevent 
the posaibility of such an accident, an iron cage or 
guaTdiS|daccdbctween the workman and tlie machjnc. 

The shell of the block being now mortised and 
completely shapen, tbe last operation is performed 
by tile Scoring Machine, whidb, by means of cutters, 
scoujps out a groove roufid tbe^nger diameter of the 
block, deepest at thef ends and vanisliiiig to the 
central hole for I'he pin on wbicl^ tlie,sheave turns. 

The intention of this grooqfi or.iBhannei is fp receive 
tlie hempen or iron strap which ttirrounds tbc block. 

The only thing that now remain# for compleung 
the ^eil, is the removal o| dbb little roughnesses 
from the surface, and' givifig to it a kind of polish, 
which is done by the hand. • 

" Thn Shbavss. The wbod generally used for 
making sheaves is lignum vitm; but iron or bell- 
metal have occasionally been su^Btituted i'or this 
wood. An attempt was made to .ktroducc sheaves 

iijkind uf porcelain, which answered well ouough 
particular purposes, but were not to be 
lit situations where they were liable to sud¬ 
den jeirks and irregular motions. In the navy they 
m:« lUmost invariably of lignum vitm, a few perhaps 
si abony. The mactiinery employed for making this 




xne(^8 


.Sa'o) 

;tit)ae, jre4iji6i^>|! 
,«4 dfimejeW;,' 


hole,^dt at 
t circle of 
i^iiflave, thu« 8b$pe<l>''1s aipxt 




2Im:IW tintiaQ entirmy 
t^Coaking Moehiue ap 

.I, v-.'Slji, mactiinenc at Breit 

Dock-Yard.) 

irf'l?gliit M(Mi/«»ij, a piece of TOe* ■ fiw directing die , 

*^n»m, not; lijii^jiCHr,!;^ ingenuity, to U»C 'Afoja£^.„flarae ofa latap ^ i^Bifllfr;^«rizoniallj|f»*oap tocom- 
Machim, for thc ihifitts. It would be use^s to at>* Auwcateaa mteiu^ heat to small bodies pU^ in the 
teniipt to describe, By words, the movekicnts of this . Baine. This & emctcd by hnp^tin^'throi^ a ^jsll .. 
engine, but the effect of the operation is singularly aperture, Sgainet-Bib^aiheta atream of air inoyodWi^ . ,.'. 

curious. A striaU cutter, in traversing round, the velocity, by mcMs of; the "wasolea of.I^idratipo'tad . 
central hole of the Sheave, forms a groove fp^, the the mouth, or by a bellows. The Blow-pipeia died in . 

insertion of the coalc. or bush, the shape of'Which soldering, by the'jewelle'r and goldamCtb^*'and otb^ . 

1 . .... aWth 14X1SMMtf'AV'M' tiv fffsA 


is that of three semicircles not concentric ;.with 


artists, w^ fabricate objects of by tfie 

each other, nor with the sheave, but each having , glj^bio)^,',h> rt^tki^^ife^rpnieteM MWtWfomgi 
a centre equally distant from that of the sheave." ters, made from the tube* 

The manper in which the cutter traverses.front tlie which.«<i>’^f(otfttj&;a®e glass-house; by tho enamel- 
first to. the second, and from this to the third .semi- ter; «hdtn;j^a8a-pitidhing, which is of forming 
circle, after finishing each of them, is .e^^ngly gl^.ia a mould fixed on a pair of.pii^|^into the 
curiopg, and hever fails to attract thevpwticuia.r oj^mfen^-geiKiunU for glass pSw la. ouo of 

notice of visitors. So very exact and accurate is this w nMi ^ym j^ious processea^c^ii^j^b at Bi^ng- 
groove c,ut for the reception of the metal coak, , .glass-blower, the:rtt^i(^|ier, and the 

so uniform in their sltape and size are tho latter;^lt^’igtiw-pjn(^r, work their bloW-ptph with the- blast 


in moulds, that they are Invariably found to.1 
other so nicely and without preparation, 
of a hantmer is sufficient to fix tho coak ih'tt 


ta. :p: pa%’il^^nows. As the j^ocess of sqldcfiog, 
mires d?yrortC!r;cpnt!n^oe of the bldtt, 4be 


of a hammer is sufficient to fix tho coak‘iti'|ii^n|(^'^«|^^npe for' thi 8 'ppf*PSih|te' blowti, by'the mouth. -• 

The cuaks are cost .with small grooves or i^|tei$d1s‘^.&|'|^e mineralogist ana.'|i|n^^, ^ Mow-pipe is 

in the inside of their tubes, which serve to retain^l^^T^dtisd as on instrument !fbl^«k 1 li%>otiineous analysis 

oil or grease, u’ithout which “it would .soon ooze’'Vln the dry way. . . ‘“^1 

out, and the pin become dry. .;i '- . Fig. l.Plat^XXXlV.istltecommonblow-pmeused 

The sheave, with its coak thus fitted in, ienopr in soMering; it is of brass. Fig. 2 . is Dr Wotfi*ston’e'||®^®lW^ 
taken to the which is kept in tfoihr, ■ How-pipe, which is composed of three tubes df|>jras 8 , ,** 

.slant motion. In casting the coaks a mark is'lcf^ -of an elongated conical form, which ire made io fit .■ .; .r 

in the centre of each of tlib three semicircles. This, ' stiff and air-tight into each other wheii in use, enil^..: ' i',' * 

mark is applied by a bpy to the point of the movfng' the.two smaller pack int^he largest; so that the 

drill, which speedily goes through the two cooks and instrument, when not ip use, occupies a very small ' ' 

the intermediate wood of the siieave. A’cdppcr pin, space, .and may be carrttd in the pencil-case of .» • 

cut from wire, of the proper length and thickness, is common pocket-book. Tins, with a piece of pladna- 

inserted into the holes thus driliedv And the sheave foil, two;j^ three inebps long, hold the abject of ',. 

is tiicn taken to the m'cttmg-Aammer, whiehisspme- experimwt to the flameU constitiates a OQhiinodious'- 

tiling like a small tilt-hammer, and can Vanly be dociinastic apparatus for the tuayelling mineralogist. - ‘ 

made to strike on the pin with greater pr l^ Veld- The;;|hrcpjpart 8 :of the tube are represented, patdmd .,- 

city, according as the workmap,prGSSes wUh more dr the bine the other, at A, separate at B, 

less forceon the treadle. The rimtkigb'pihg perform- put togetMr ready for use at C, ^ 

cd, the next operatiuit is that of broaching wocentrol second division of blow-pipes codststs of those Huibcil 

hole on which the sheave turns, by ^eans of a steel which have a cavily for the purpose of refining the htew-P'PM- 

drill or cutter. humidity of the breath, which;'tv^out this prccau- 

The last prOcesajs that of turning a groove for the tioii, cOltects into 'drops when the Mpwlng is con- ( 

rope to run iii round the periphery .of the sheave, tinued long, and is at fast' driven upon the matter . i' 

and this opcratioii is performed by a ti^e,..wluch is' under operation so as to cool it., They are of 
so constructed, that wliile this grove iscattuig round forms; sec figures 3f ■!', 5,6,7 ; apdhave bi^'tmmri- .' 7 
the rim of the sheave,' another pait.cff the engine is ved for the purposes of the chemist and mineralogist, 
turning smooth thd tw.o sutfaceA ' or .faces of the Pig. 3, is of glass or pf metal.*' Fig. 4. is of brass or , - 

sheave; and this latha dad'be made to ad^pt .|||blf to of silver, containing no of emper, so that it ' 

sheaves of different diamators. may not be subject to grdte rust.' This is the form '! 

Tlic shell and the Sheave being how. completed, recommended by Bergman in h» treatise on the 

there remains only tho iron pin, wbtcl), passing . application of the blow-|)jpe, to ihe purposes of the 

through the two sides of the mrmer, serves a* the .'mineralogist, which is contained in the collection of 
axis on which the latter turns within the moi^ce. hid works. (Seo/Icrgmsaf C^wc«/a, Vol. 11.) For the , 

Tlieso pins are also made, tarnod, and polished by facility of cleaning, it is in three pieces, which fit Iff ' 

engines for the purpose, so thut, with the'exception stiff at A and B. Fig.. 3. is of tin, tliat is to 

ol strapping by rope or iron, the wliole block is tinded iron; the small pipe A is of brass, and hdrtwo 
completed at the wood-mills. It may here be re- or three caps that fit on stiff; each cup is piefeed 
marked, that the French,' in the dock-vard of Brest, with a hole of a different diameter, and as the blast 
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isAtfes ^raugU'i^ls liole, the f^e of the^blast may 
Islute 1 varied' by changing the ow s this » called Dr 
Uiowtiinca, Blow-Jiipe. Fig. dtjul of silver; the adjutage, 

'which is oPplntiuu, turns oti:1aa Axis at right angles 
to the main tube at A, so. that it may be made to 
form different angles with the main tube; ilic pro¬ 
longation H, serves to receive the condensed va[)Our 
of the breath. Fig. 7 , is of brass; A is cylindrical, 
the axis of the cylinder being at rif'ht angles to iho 
axis of the blow pipe. A consists of two pieces, one 
of which fits air-tight into the ollter, and may be 
turned on it.« axis, so that the pipe of issue maj’ be 
made to form different angles with the axis of the 
blow-pipe, as the position of the matter under experi¬ 
ment may require. 

Flame consists of vapour in a state of incandescence. 
Many suh.stances, botli of the vegetable, animal, and 
mineral kingdoms, h.'ivc the quality of giving out this 
incandescent vapour. For domestic uses, and for 
the arts, organized bodies of the vegetable .and ani¬ 
mal kingdom alone are enqiloyed to produce it; 
such as oOs, some of which are solid, others fluid, 
at the usual temperature of the air, alcohol, ether, 
wood, and pit-eoal. This latter, tliongh found amongst 
minerals, is composed of organized matter, changed 
and rendered bituminous by u p.articular process of 
decomposition. The blow-pipe, by directing tfic in¬ 
candescent particles of which the flame con$i.sts, so . 
ns to strike gainst and surround a small body, pro¬ 
duces tlie efmet of heating the body considerably. 
The flame used with the blow-pipe, may either be 
the flame of an oil or spirit lamp, or of a, candle; tlie 
fliime of the carbonated hydrogen gas proceeding 
from the distillation of pit-coal, is also found advan¬ 
tageous for Um's purpose. 

In order to use the blow-pipc, the breath impelled 
through it is to be directed across the flame of a 
lamp or caudle, applying the orifice from which the 
lur issues a little above the'upper end of tlie wick; a 
jet of flame is thus formed, as represented at fig. 8. 
This jet is made to fall on the body to be heated. 
The operation may be continued for a considerable 
' length of time; an uninterrupted blast is kept up by 
.{the muscular action of flic cheeks, whilst the ordi- 
. n$ry respiration goes on through the nose: a little 
practice is sufficient to enable the operator to suc¬ 
ceed. The jet of flame is conoidal, internally blue, 
and externally yellow, by more or less immersion in 
this jet of flame. The subject of operation receives a 
greater or less degree of heat, and becomes oxidated 
in a greater or less degree. If a bead of borax, con¬ 
taining oxide of manganese, be kept fused for some 
time in the inner flame, the bead becomes co1ourlcs.s; 
when it is afterwards kept fused in the outer flame, 
the manganese acquires more oxygen, and the bead 
becomes of a v iolet colour. This violet colour may be 
made to appear more speedily, by adding .a particle 
of nitre. 

Hie first who applied the blow-pipe to the analysis 
Minetiilogy, qP minerals was Swab, Counsellor of the College of 
Mines in Sweden, in 1738. Its application to the 
science of Mineralogy was afterwards farther im¬ 
proved by Cronsted, Rinrnan, Claim, Schceic, and 
Bergman, and by other men of science since tlieir 
time. 
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Its Use in 


% ft .df Knowing 


what the parts of, .bdiljea. arc. Trials 

with tho blow-pipe are l^nerailyinnde by'tlic che¬ 
mist in order to knoj;^ the noture -of the consti¬ 
tuent parts, before he proceeds to the other steps 
of dry or humid onal^'sis, which are requisite for as¬ 
certaining the quantities of tho constituent psH* 

Then recourse is had to other means than the blofew* 
pipe; for, in order to come at a'knowledge of the 
proportions of the consfilucnt parts, it is necessary 
that the quantity of eacii constituent part be large 
enough to he weighed in a balance, and, for this 
purpose, the quantity of the substance employed 
must be larger than what can be uinnaged with the 
blow-pipe. 

In experimental mineralogy, with the blow-pipe, Support of 
the small fnigmtnl of the body, siibjcctc'd to trial, 
should not exceed the size of half a peppercorn; if 
larger, it cannot he .sufficiently heated. It is placed 
in a lenticular cavity, made with a knife, in a piece 
of well burnt charcoal of wood, live from crnck-s, and 
not too porous, and of the length of four or five 
inches, so a.s to beheld conveniently in the left hand.' 

Some hlow-pipcs have been made with a stand, to 
which tiny arc connected by a ball and socket joint; 
the stand w fixed to the tabic by a ciamp; tlii.s con¬ 
struction leaves the right hand at liberty. In re¬ 
ducing fragments of metallic ores by the blow¬ 
pipe, charcoal should be used as a support, as 
tho charcoal attracts th“e oxygt'ii from tlie metal¬ 
lic oxide, and reduces it to a nutallic form; aiid 
when thus reduced, the metal may he k( pt fused on 
the charcoal, which prevents or retards its again at¬ 
tracting oxygen. The cliarco.al support has like¬ 
wise the advantage of ineftwing the iu'at by its in¬ 
candescence. For both these reasons, to jirevent 
oxidation, and to incrca.se and revciberati' tlic heat 
proceeding from the jot of flame, the goldsmith who 
solders hi.s small work by the blow-pipe, attaches his 
work to a piece of. charcoal, by means of wires, in 
tlie process of soldering. 

When it is required that the fragment of a rninc- Siippoii of 
ral should be heated, without the contact of char- Ulaima. 
coal, the fragment is exposed to the flame in a small 
spoon of platina, with a wooden handle; the cavity of 
the spoon is a hemisphere of thVcc-t<*nths of an inch 
in (liaraeter; or on a 'thin lamina of platina two or 
three incites long, and half an inch broad, and of 
the thicknc.ss of common writing, paper i or it is held 
by u forceps, tlirec inches long, made of thin platina, 

Bergman, who published his treatise on the blow-pipe 
in 1780, before the working of platina had come in¬ 
to use, employed a small gold spoon, as that metal 
has the quality of remaining pure and uncontami- 
nated, whilst in contact with many of the chemical 
agents; but platina is preferable, for, besides possess¬ 
ing'tbe qualit)' of roisting Uie action of many chc- , 
mied ag^ts, it has likewise the advantage of diffi¬ 
cult fusibility. It has now, for a good many years, 
b&ea wrought into wirious instruments both in 
London and Paris; when wrought, it is sold at the 
price of about a guinea the ounce, which is one 

J uariter tbe price of gold. Some platina workers, ns 
eiinetti of Paris, who was one of the first, form the 
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iU|«^ipa. erode 

wit6 MdWjIfr,. , , ~ - -r- 

Others dissolve'iiVs. pftrO'pwtd 
acid, and redo^So the'iiifi^uiunate of vjiatwp to a 
mct^Uc state l>y neau Flatina, hotMcver, mhdbgh 
infusible alone bv th'e heat of tlie common bloW'pijpe, 
win be dissolved and melted, if heated along With 
sonfe of the metals. Platiiia supports, therefore, 
“*"*■» jly ild not be used where they are liable to be in 
c^tact with a fused metal. These effects are notable 
in the case of tin j when tin is melted in contact with 
a vcshcI of platina, the tin enters into a combination 
with the platina, con’odes and'renders it brittle, so 
that pieces of the platina vessel come off on the ap¬ 
plication of a snitiil force, and tlie vessel is thus ren¬ 
dered useless Plati'ia also become unscr- 

viccablc by freqnc.it and continued c\posure to 
great heat. Platina ciucibi' > that arc much used be¬ 
come brittle, and crack at the cclgtlk; and care should 
be taken to cool these vessels gradually, that they 
ma^ last as long as possible. A platina vessel, in 
which sulphuric acid w as boiled, for a long time, at 
last became perforated and unservice^le. 

Fluxev Uorax (borate of soda) is used along with the frag. 

nicnt of niincriil in many cases. When exposed to tlie 
flame, it becomes opaque, swells and ramifies much, 
in consequence of parting w itii its abater of crystaiU- 
ration; afteni arils it fuses into a colourless and trans¬ 
parent bead. It is convenient to use calcined borax, 
winch is boiax doprned of its water of crystaliiza-' 
tion hy heat in a crucible; tliis melts into a bead on 
the charcoal at once. The solubility of a mineral in 
borax, with effervescence, or without effervescence, 
.‘iiul the colour that tlie mineral communicates to the 
1)01 a\, are the chief distinctive chuiacters obtained 
by treating a niinei il with that aiib^tanee. Plios- 
phatc of aniinonia .iNo son e tunes useil as a ffux in 
till- same <nijnncr as borax, and caibonate of soda; 
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ir1W1i«^d by the blow-pk^ Is miollifir chMUOti^ 
serving to distingqlsb That of mineral 

containing sulphur, is' ffha'pecultor suihicating unell 
of sulphureous gw j tnlu'^ls that contain arsenic, 
emit, when heated U <nt^l Hite that of garlic. The 
nature of some .thiu^ls is recognised by the parti¬ 
cular form of orystanizatioa which they assume in 
copling: this is the case with phosphate (ff lead, 
wldcli, after being fused, cools on the charcoal into 
on opaque white spheroidal polyhedron. Some ores 
are reduced to a metallic globule, with great ease, 
on the charcoal; thus the native sulphuret of lead, 
called Galama, being heated by the blow-pipe, the 
sulphur is driven off, and tlie lend remains in its me¬ 
tallic state. A small particle of silver may be melt¬ 
ed by the blow-pipe, likewise gold, copper, and, 
Bergman says, cast-iron. Mctiuiic zinc, when ex¬ 
posed to tlie dame of the blow-pipe on the charcoal, 
mcUs and burns with a bluish green flame, and be¬ 
comes covered with oxide, uliicfi Hies off and floats 
in the air in light white flocks. Metallic antimony 
becomes red hot, and melts on the charcoal; and if 
the operator ceases to blow, a white fume rises, and 
oxide of antimony forms upon the globule, in whitish 
crystalline spicuise: if the globule, in a state effusion, 
be thrown upon a brick floor, it runs along for a con¬ 
siderable wav, rebounding serecal times, and leaving 
trace of white oxide of antimony. 

Some substances comnibnioatc colour to the 
flame of the blow-pipe. Muriate of copjier, whose 
crystals are green, communicate a vivid green to 
the flame; sulphate and nitrate of copper, whose cty- 
stals are blue, likewise impart a green colour to the 
flame when they arc exposed to its action. Some 
of the salts of strontian give a purple tinge to the 
flame. 



but both iJii.'-e, c.specially the latter, have the incon- 
VLiiienco of sinking into the charcoal, which borax 
is free from, 

rini.it i<! s- Mention may be made here of a few of the most 
ll'piw'fii Ml plmnonicna, characteristic of different nii- 

i*i'(7i7,* 1.1 ii-substances when treated by the blow-pipe. 
€‘.j Some niiner.'ils arc fusible alone, such as garnet and 

IJbw |iifi felspar; this last is rallicr difficult to fuse. Some are 

infusible and ciuinee colour; bituminous shale loses 
its black eoluiir, and becomes white, green, and dark; 
coloured steatite become white. Home dissolve in 
borax witlioul effervescence, as agate, quartz, fcl^par, 
aiui.uitus, garnet. Some dissolve in borax with ef- 
feivescenoe; this is the case with carbonate of lime; 
it forms with borax a globule transparent whilst in 
fusion, but in cooling it, thc'globule becomes opaque, 
the lime being no longer held in solution by the bo- 
r.ix ; in like manner, a; the wateiy solutions of Cer¬ 
tain halts, h,ituiated when hot, deposit a part of the 
salt on cooling. ,Snmc of the metals communicate 
peculiar eolouis to borax. Copper, in certain pro- 
jiortions, ,ind at a certain degree of oxivlation, 
gives a brown colour to borax when heated by 
the blow-pipe. Cobalt gives a deep blue tinge, 
ftlangancse a violent colour. Iron tinges borax 
lirowii, and if in greater quantity black. These 
colours are produced by the metals in a state 


What precedes relates fo the blow-pipe worked Gtsss-Rtow- 
by the breath. When it is required to continue theirs* Beh ^ 
use of the blow-pipe, so long as would be fatiguing 
if the breath merely were employed, the glass-blow¬ 
ers’ table, fig.i). Plate XXXlV’^is used. It consists of a 
double bellows, so fixed as to be worked by the foot, 
and to impel a current of air through a tin blow-pipe, 
against the flame of a lamp flxed on die table. 1 or 
(he sake of durability, the blow-pipe is sometimes of 
bi.i's, on which is screwed a nozle of platina. 

Tlie blow-pipe may have a stop-ceck, as in fig. f). 
stiving to regulate the blast. The lamp has a cut- 
ton wick of nearly nti inch in thickness; the wick 
is kept together by a tin wick-boidcr, which is sol¬ 
di red to tile lamp; melted tallow flils the and 
feeds the wick with fuel. In order to get rid of the 
smoke, which is in conuderable quantity, there may 
be placed, at a convenient distance above the flame, 
a tin funnel ending in a tube, which conveys the 
smoke out of the room. A convenient mediod of 
carrying away the smoke from the glass-blowers’ 
lamp, 4s represented in fig. 13. Il consists of a cover 
of thin sheet copper, which is placed on the table, 
covering tlie lamp and nozle. The fore-part of this 
cover is open, so as to allow the jet of flame to pass 
freely. From the upper part of the cover two tubes 
go upw'ards for the exit of the smoke; between 
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»?!22?iuL> **’*** tw ttwii the glaas-bWcT liei a view of the 
object lie i)( At work upon, whilct his eyes are screen¬ 
ed frotn the light of the flamei, -llte two tubes Join 
above in one short tube. Over the open end of this 
^ * short tube, ut u small distance above, is a tube sus¬ 

pended from the ceiling by wires, which conveys the 
smoke into the cliiiimey of the room. By a handle 
attached to the cover, the cover with its tubes is 
removed when it is necessary to trim the wick, 
'fhe dame oi‘ gas from pit-coal may be used instead 
' of a Ittinp, with a bellows of (his kind. 

. 'J’lic regularity of the blast in the double bellows, 
is eftected by moans of a weight pressing on the air 
contained in tlic second eopartment of tlu bi-llous ; 
Just in the same way .as a stream of air is rnaile to 
i.ssue regularly from a tube fixed in the nioutli of an 
inilated bladder, when a weight is placed on the 
bladder. A regid.ir .stream of air may also be ob¬ 
tained, by subjecting inclosed air to the pressure of 
a column of water, mercury, or some other liquid. 
If a vessel containing air, and open at the mouth, 
be plunged into water with the mouth downwards, 
and if the water on the outside of the vessel rise 
higher than the surface of the water within the ves¬ 
sel, then the column of water, whose lieight is the 
diifercncc of level, exercising its pressure, as dl li- 
• quids do, in every direction, acts upwards on the 

inclosed air; and tlm inclosed air will be pressed and 
more condensed than the external air, and will 
escape in a current', by a stop-cock opened on the 
t top of the vessel for its i.S8ue; this issue will con- 

■ tinuc till the surfacu of the e.xterio'r and interior 
water come to a level; for then the air in the vessel 
is come to have the same clcnsitj' as the external air. 
The three with which the inclosed air is pressed, is 
equal to the weight of a volume of water whose 
height is the dilference of levels, imd its base the 
surface of water exposed to the inclosed air. The 
gasometers used by Lavoisier, to aft'ord a stream of 
oxygen gas and a stream of hydrogen gas, for ac¬ 
complishing the composition of water, are construct¬ 
ed upon this principle. An apparatus of the same 
nature has, fur many years, been employed in the 
great way, in different parts of Britain, to regu¬ 
late the most powerful blast used in the arts,—> 
that for reducing ironstone to the sUate of cast-iron. 
In blast-furnaces upon this construction, the bla.«t 
is ruisc'l by means of a large cast-iron cylinder 
1 .; which acts ns a bellows, having a vulvc in the bot¬ 
tom that opens inwards, and that admits the air 
during the ascent of the piston; when the piston 
< descends, the valve sliiits, and the air is driven into 

■' a large paraIlclo]>ipcdui ves.«cl, less in height th.ari in 
. the other dimensions, immersed in water, and having 
•its under surface closed only by the water. In this 
Vessel the air is pressed by the column of water, 
whdsc height i.s the distance between the .«urfaccs of 
the exterior and interior water; a pipe oi' issue ter- 
niinating in a nose-pipe, conducts the bhist to the 
furnace. 

Wcln.'ram'i 'fhe blow'-pipe of the Abbfi Mclograni of Naples, 
Blo».pipc, ygg jjjg mineralogist, operates by the pres¬ 

sure of water. It is composed of two hollow globes, 
the upper filled witli water, which, by running into 
(I’eh'rter, forces the air contoiaed in the lower to 
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by . Mr Greenctij;^, Jourmh yol. 

IX. p. 25 It has sotni i^unvcnieucies, 

and does not appear ever to have come into much 
use. 

The water-pressure apparatus, applied to the watcr-prei. 
blow.pipe, of whicli a section is given at tig. 10.Mirc iJlow- 
was cuntrived by Mr Tiliey, an ingenious iuftcy P'l’v* 
gltos-blower. It consists of a tin box with a PV^rs!*'’ ' ” 
titioii in it, reaching within half an inch of the 
bottom ; water is poured in equtd in bulk to three- 
fourths of the capacity of the box. The water in 
the cavity DE is open, and subject to no other pres¬ 
sure but that of the atmospiiere, being only covered 
by the lid of the vessel; the apartment E is closed 
at top, BO as to be air’tight, and the water in it is 
pressed by the eiosiicity of tlie air confined in its 
upper part. The tube (’ has its lower extremity al¬ 
ways plunged in w#er, so that, when air is blown 
in through it, the return of the air by that tube is 
prevent^. Betbrc the apparatus is set to work, tffe 
surface of the water in both copartments is at tlie 
same height, both being pressed by air of the densi¬ 
ty of the surrounding air ; but, when air is blown in 
through C, the air rises through the water to the 
top of the eopartment F; and as the only issue for 
the air is througit the small aperture of the blow-pipe, 
by which it cannot escape nearly so fast as it is 
. blown in, the air consequently becomes condensed 
in the upper part of the copunment F; and this 
condensed air pressing on the water in F more 
strongly than the atmosjpherc does on the water in 
DE, depresses the surface of the water in F, and 
causes it to rise in DE, which is effected by a por¬ 
tion of the water passing upder the partition into the 
open eopartment DE. ITius the jwessure exerted 
by the column of water whose height is the differ¬ 
ence of level of the water in DE, and of the water 
in F, forces the air from the eopartment F through , 
the blow-pipe a, which is directed against the fiamc 
of a lamp; and tlii.s pressure keeps up a constant 
blast till the water in the two copartments comes 
nearly to the same height. The degree of conden¬ 
sation of the inclose'd air, and the height of the 
column of water pressing on the condensed air, are 
measures of each other, when much air i.<i blown in, 
so oi to occasion a considerable degree of condensa¬ 
tion. The difference of level resulting is considerable; 
and the column of water, which is always reai’ting 
with an equal and contrary pressure on the condensed 
air, causes it to issue with greater velocity from the 
blow-pipe: when the condensation diminishes, so 
does the column of water, and the velocity of die is¬ 
suing stream of air. More air is to be blown in 
with the mouth through the tube C, from time to 
time, so as to keep the blast regular. Mr Tilley is 
of opinion that this opparatus produces a more regu¬ 
lar stream of air than a double b- Hows, and it has 
likejVi^e the advantage tiiat the operator is free Irom 
tiio-trouble' of moving a pedal. The dimensions of 
tbC'Ve^l AA, which is either of tinned iron or of 
'tinned copper, are 17 inches in height, S indies in 
wi4fb, ana 9 in breadth; the Hd of the vessel opens 
and shuts on hinges, and supports the tallow lump 
B. The bent glass tube a, which terminates in a 
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^ made <^d^‘’'^;. 3 fjw^ fillihi^ the issue fto^’. tiie 
top of the co^i^iW* f 'yfior this pfrp'hte.^ppt^^is 
wrapped roui^ tliie glass'tube, and ^en tsottbo wick 
yarn, in a cohicai form, so that th^'glass tnhe thus 
clothed may fit tight into the so^et, and may 
nevertheless be moved round, that the blast may act 
properly on the flame. The bent metal tube C is 
fixed uito its socket in the same manner; its 
junction with the socket is seen in fig. 10. There is 
a screen formed of a tin plate sliding vertically in 
grooves between two upright pieces of tin; the edge 
of this is seen at S, in %. 10. It is intended to pro* 
tect the eyes of the operator from the light of the 
lamp, whilst, at the same time, he can sec the subject 
of his operation over the top of the screen. This 
screen is not soldered to the vessel, but is held fast 
by its foot being placed between the lid of the ves> 
set and the top of the close chamber F. Two n>sts 
for supporting the operator’s arms project one from 
each side of the vessel; upon these the ’arras are 
]>iaeed when any substance is held to the flame. 
These rests arc wrapped round with woollen list or 
leatimr, so as to be more convenient for leaning 
upon. The whole of the apparatus, including th^ 
lamp and case, weighs only three pounds and a half. 
Wlicn it is to be used, the vessel is fixed to a table 
or bench, by means of a leather strap buckled to' 
two loops, which are on the sides of the vessel op¬ 
posite to each other; the strap is passed under tiro 
table or bench. The long flat cotton wick is pre¬ 
ferred by some glass-blowers to the usual round cot¬ 
ton wick. The lamp is filled wJtli tallow, whicli 
melts utter the lamp has been lighted for some time, 
and then it burns as freely as oil, and with a less 
ofl’ensivo smell. When not in use, the tallow be- 


; (^ainsijtbe flame of flame is 

horizpntal stream, such tUfVjthe blow-pipe produce*. 

The instrument bi;^ a mibt^^yalve (S) to prevent the 
danger of explotabn, might happen if the 

nozle were stoppeti. llie same wick that heats the 
bulb may serve to flimislt the jet of flame, as is the 
case in tjiie colipile represented in fig. 11. This in¬ 
strument has been propowd to be applied to the pur- 
noses of tlie mineralogist': but it does not appear to 
be cither so readily put in action, or so efficacious as 
tlic common blow-pipe, which is alc-n simpler in its 
construction, less bulky, and more cosily carried 
about. 

Mr Newman, philosophical instrument maker of Newinu’s 
Lisle Street, London, having observed that air, con- Blow-pipe; - 
doused in a cavity, required a considerable tiiiio to 
escape through a small aperture made to give it issue, 
contrived the apparatus represented at fig. 12., which 
acts as a blow.pipe. Tins apjiaratus consists of a 
strong plate copper box perfectly air.tight, three J; 

inches in width and height, and four in len^, a con- 
densing syringe to force air mto the box, and an ad¬ 
jutage with a stop-cock at one end of the box, by 
wiiich the issue of the air is regulated. The piston 
rod of tlie condensing syringe works through collars • 
of leather in the cap, which has an aperture in the 
side,'ond a screw (N) connected with a stop-cock, 

, which may be mode to communicate with a jar, 
bladder, or gazoraeter, containing oxygen, hydrogen, 
or otlier gases. Wheii this communication is made, 
and the condei^r worked, the gas contained in the 
jar or bladder Is thrown into the box, and issues 
through the adjutage upon the flame of a lamp 
placed near it. When the apparatus is worked with 
common air, a few strokes of the piston fills the 


conics .solid, and is more conveniently carried about 
tban nil; hogs’ lard also does well for burning in this 
lanqi. Some glitss-hlowcrs mix cocoa-nut oil, which is 
solid, at the temperature of the climate of Hritain, 
with hogs' hird, and find it to answer well in tltc lamp. 
The lump is placed within another vessel, marked K, 
which supports it ut a proper height, leaving a space 
between all round, to receive anj' tallow that may 
run over the edge of the lamp. A wire bent at tlie 
end is convenient for trimming tlie wick, and form¬ 
ing it into a channel through which the stream of' 
air is to be directed. It is convenient to have seve¬ 
ral lamps with wicks of different thicknesses, name¬ 
ly, one to hold two flat cottons of about one inch 
and n quarter broad, another to hold four, a thinl to 
hold six, or as much common wick-yarn as is equal 
to those wicks in bulk, and glass adjutages of difier- 
ent sized apertures to suit the different sized wicks. 
See Transactions trf the Societt/ Jar Encouraging 
Arts, Vol. XXXI. 

Eiflipilc. .'J'hu Eolipile, fig. 11., Plate XXXIV. has been ap¬ 
plied to net as a Mow .pipe. It is a hoilow vessel of 
brass, sometimes made ir. form of a small kettle, some¬ 
times in form of a ball of two inches in diameter, with 
a tube of brass that screws into it. The tube is to be 
screwed off in order to pour in alcohol by a small 
funnel; and then the tube being replaced, and heat ap¬ 
plied to the bulb, the vapour of die alcohol issues 


chamber with compressed air. When the cock of 
the adjutage is opened, tlie air issues with great ve¬ 
locity in a small stream, and when directed on the 
flame of a lamp, produces a jet of flame as the com¬ 
mon blow-pipe docs, but with more precision and re¬ 
gularity. The force of the stream of air is easily 
adjusted by opening more or less the stop-cock of 
the adjutage; aud, when the box has been mode¬ 
rately charged, the stream will continue to issue uni¬ 
formly for twenty minutes; when the strength of the 
blast begins to decline, it will be restored by work¬ 
ing the syringe. The apparatus is very portable, and 
not liable to injury. It is made by Mr Newman, the 
inventor, with a lamp adapted to it, so os to pack up 
in n box not more than six inches in length, and four , 

inches in width and height, enough of space being 
left fur other small urticle.s : others he makes in boxes . 

soincwitat larger, so as to contain also a seio('.tion of 
chemical tests. See Journal of Science, edited at . 

the Royal institution, No. 1. • 

Sir Humphrey Davy having discovered that the ex- wiiffn mix- ; 
plosion from oxygen and hydrogen gases would not 
communicate through very small apertures, Mr ('hil- ^ 

dren proposed to him to employ Newman’s blow- pipe 
for elfetiting a combustkin of a mixture of (>xygen and 
hydrogen gas, issuing from a suiall aperture. This 
Sir Humphrey did, and found that tlie (la ne pro¬ 
duced the most intense heat, wJiich instantly fused bo- 
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„ dies of 8 y^rywfftiictory nature. Of Ciiarii^, Professor 

of Mineralogy at Cambridge, hotriug consulted Sir 
Humphrey oh the subject* proceeded to expose a 
great variety of mineral substances to the flame, for 
the purpose of observing its efil^ts upon each of them, 
'fho tube of glass through which the mixture of the 
two gases is to issue, is cemented on the pipe of 
issue of Newman’s blow-pipe. The tube at first used 
by Dr Clarke was 3 inches in length, and the dia> 
meter of its cavity ^^jth of an inch. The end of the 
tube was constantly breaking during the experiments, 
owing to the sudden changes of temperature, until 
at last he usually worked with a tube on)}' one inch 
and three-eighths in IcngUi. When the current of 
gas is feeble, frum the gas in the reservoir having 
come nearly to the same degree of density as the 
surrounding air, or from tlie current being suppres¬ 
sed in the beginning of an experiment, then the 
ilinne has a retrograde movement, passing up the ca¬ 
pillary cavity of the tube about liolf an inch, and, 
alter splitting the end of tlic glass tube, the fiaine 
goes out of itself; so tlmt, even in this cose, there 
is no danger of explosion. In order to try the ef¬ 
fects of an explosion, four pints of a mixture of the 
two gases were condensed into the chest, which was 
all that the syringe could force iuto it. lire glass 
tube was taken off, so that the diameter of the nose- 
pipe, by which the gas was to issue, was about onc- 
eighth of an inch. A burning spirit-lamp was placed 
at this aperture, and tlie stop-cock being opened by 
means of a long string attached to it, the whole gas 
exploded with a report like that oLa cannon ; the 
chest was burst, the stop-cock drivm out, and one 
end of the chest was tom off and thrown against the 
wall of tlie room. This shows the danger of using 
the apparatus with too large an aperture, and the 
necessity of employing a capillary tube, 
nr Clsrke'f When the mixture of tlie two gases is to be cm- 
Experi. ployed in Newman’s blow-pipe, the chest is first ex- 
meiito. Ousted of air, and then the gaseous mixture in a 
bladder, screwed on at N, is to bo forced into the 
chest by the condensing syringe. The proportions 
of the two gases, which Dr Clarke found to produce 
the greatest heat, are, two volumes of hydrogen and 
one of oxygen gas. The intensity of the heat is 
much greater when tlie gases arc pure; the oxygen 
procured from manganese does not produce nearly 
great a heat as that got from the hyper-oxymu- 
rlato of potass. The intensity of the heat may be 
regulated, by allowing the gas to issue in a more or 
less copious stream, which is done by turning the 
stop-cock. The heat, Dr Clarke thinks, is greater 
than that produced by the largest galvanic batteries. 
Most substances hitherto tried, are fused by it, so 
that it is difllcult to find supports for liolding the 
Mibject of experiment to tlio flame. The supports 
' .^mjjlioyed by Dr Clarke were, charcoal, platina, a 
pi^pe of tobacco-pipe, black lead. Lime, strontian, 
Uliuoine, were fused. Ulie metal of strontian was 

« ot, snd retained its lustre for some hours. The alku- 
cs were fused and volatilited almost the' instant 
they came in contact with the flame, llock-crystal 
fhsedinto a transparent glass full of bubbles. Quartz 
gave the some result. Opal fused into a pearly 


wbto enamel. {hcKid rapidly into a v^ite fVotfiy Blow-plW 

enamel. ' Blue sapphire mated i^nto greenish gloss l H . i' 
balloons, ramified singularly. Foliated talc fused MscWnciL 
into a greenish glass. I’eruvian emerald melted 
into a transparent and colourless glass, without bub¬ 
bles. Lapis lazuli fused into a transparent glass, 
with a slight tinge of green. Pure foliated notive 
mi^esia* tom America, is the substance the most 
difficult of fusion; it is, liowever, at last reduced^:., 
a white opaque enamel. Agalmatolite of China fuse's 
into a limpid colourless glass. Iceland spar is next 
in difficulty of fusion to the native magnesia; it doe« 
at last melt iuto a limpid glass, and, during the pro¬ 
cess, gives an amethyst-coloured flame as strontian 
does; tlie fusion of pure lime and of all its com¬ 
pounds, is attended with a flame of tlie same colour. 
Diamondiirst became opaque, and then was gradually 
volatilized. Gold fused along with l>orax, on a piece 
of tobacco-pipe, was nearly all vulatilizcd. Platina 
wire, g^th of an inch diameter, melted the instant 
it was brought into contact with the flame of the gas; 
the melted platina ran down in drops, and the w ire 
burnt as iron wire does in oxygen gas. Brass wire 
burnt with a green flame, dificring from the green 
flume that suits of copper give. Copper wire melted 
rapidly without, burning. Iron wire burnt with bril¬ 
liant scintillation. Plumbago melted into a bead 
which was attractable by the magnet. Blend or 
native sulfurct of zinc melted, and metallic zinc ap¬ 
peared in the centre of the melted mass. Metalloid 
oxide of manganese, prystallized in prisms, was re¬ 
duced to a metallic state.—See Dr Clarke's Account 
of his Experiments, in the Journal of Science, edited 
at tlic Royal Institution, October 1816. (y.) 

BLOW-PIPE, IX Anatomy, a straight hollow 
tube of brass, of an elongated conical form, six inches 
in length, and open at both ends. The aperture of the 
large end is three-tenths of an inch in diameter, that 
of the smaller end is of the size of a needle's point. 

It is used fur blowing air into the collapsed vessels 
of the dead subject, in order to know the course of 
these vessels. (y.) 

BLOWING o/’ a Fire-Arm, is when the vent or 
touch-hole is run or gullied, and becomes wide, so 
that the powder will flame out. 

BLOWING-MACHINES, in the arts and ma¬ 
nufactures, and in domestic economy, are instru¬ 
ments for producing a continued current of air, prin¬ 
cipally for the purpose of fiicilitating the combustion 
of fuel. The first idea of such a niacliine was doubt¬ 
less derived frum the lungs, which we are constantly 
in the habit of using for the purpose of blowing, but 
more especially in tine simple and useful application 
of the blow-pipe. 

Of these different machines, the common bellows Commoa 
bears the greatest resemblance to the lungs, and was, Bellows, 
in all probability, the first contrivance for artificial 
blowing. In the first instance, this instrument might ‘ 
be a simple bag, capable of distension by a mechanical 
force, the air beina drawn in and pressed out of the 
same aperture in the manner of breathing. The first 
intooveroeut upon this simple form would be, to ad¬ 
mit the air by a valve opening inwards when the 
bellows were distended, the blast outwards being 





















hwlflf from ano«»er *pfert»tt^, '^^rwpn^ 

■ebinni. in the air b^iii'g n^itted af ti, Wider aperture^^vhlich 
rv^ fills the bellovS fe'' lesji; tim* than arould 

. ed through the »mall pipe through ntdiich ^he wr 

\ should escape. The blast, in thiai^staw ol^ the <na* 
ehine, is not continuous, but in puffs, at intervals of 
c’nie required for the air to enter the bellows through 
thh valve; the blowing interval being to the filling 
interval as the areas of the apertures. This irregu* 
iar blast was for some time remedied by employing 
two bellows which blew alternately, the blowing on 
one taking place while the other was filling. I'bis 
inconvenience was but partially remedied by (his 
contrivance. The invention of what arc called dou¬ 
ble bellows must have been considered a valuable ac¬ 
quisition in the art of blowing. Previous to describ¬ 
ing these, it will be necessary to give a description 
of single bellows above mentioned, 
siaglc Bel- needless, however, to say more than re- 

lowk. fer the reatler to commoo domestic bellows, which 
are in every respect the same as the single bellows 
first used. The leather nailed to the upper and 
lower boards is prevented from collapsing, when the 
boards arc separated by a hoop of wood contained 
within, performing the office of the ribs in the ster¬ 
num of animals, without which the. breathing would 
not bo performed, 'llie lower board contains the 
valve which admits the air. When the two boards 


ibdBBt^y' pressing; W 

it. AlAougfa this it a c . __ 

upon the single bellows, it does not completely ob 
viate the jrregulttfity of the blasi So long as the 
lower board is not in'action, the pressure on Uie up¬ 
per board being imifohn, the blast is the same. Eve¬ 
ry time, however, the bottom board rises to force 
^e air into the upper cavity, an extra pressure is 
given to the air in the upper cavity, and a temporary 
puff is produced. In the application of bellows to 
the smith’s forge, the continued blast was of less 
importance than in the blast-furnaccB applied to 
the smelting or refining of ores. The single bel- 
loH's ore at present almost exclusively employed by 
anchor-smiths and cutlers, while the blacksmith and 
most others use double bellows, which are doubtless 
better for all purposes. 

In FVance aud other parts of tlio Continent, bel- tVaoJes 
lows have been formed entirely of wood, instead of Bellows, 
the flexible sides of leather, which serves to increase 
and diminish the capacity. The wooden bellows con¬ 
sist of two boxes, each open on one side, the one 
being just capable of containing the other; the outer 
box being placed with the mouth upwards, the other 
is made to descend into it, with the mouth down¬ 
wards : the latter being capable of moving up and 
down, while the other remained fixed. In the bot- 


are separated, the air lifts the valve in entering the 
cavity. When full of air, the closing of tlie boards 
causes the air within to close the valve to prevent 
its return in that direction, and compels it to escape 
at the pipe, the mouth of which is called the nozle 
or nose-pipe. 

Unnble In order to conceive the construction of the dou- 

Bcllow.-. ble bellows, we have only to take a third board ex¬ 
actly of the shape of the other two, and connect it 
with the lower board by a piece of leather similar to 
that of the single bellows, making two cavities ex-^ 
actly similar, and separated by the lojver board of 
the single bellows, which now becomes the middle 
board of the double bellows. The third board we 
sliall now call the lower board. This latter has a 
valve in it exactly similar to the first, which still re¬ 
tains its place in the new construction. 

The middle board is now fixed in a horizontal po¬ 
sition, the pipe being placed to the fire to be blown. 
The lower board is held down by a weight, which 
keeps the lower cavity constantly full of air. The 
top board has a weight laid upon it which presses 
all the air out of the upper cavity through the 
pipe. 

The machinal action by which the blowing is per¬ 
formed, is, first, to lift up the lower boarX This 
forces the air from the lower into the upper cavity, 
the valve in the middle board preventing its return. 
The weight on the upper board now presses the air 
with a uniform blast through the pipe. During this 
time the lower board descends, which fills the Tower 
cavity with air from the atmosphere, niis again rises, 
and gives its contents to the upper cavity, and thence 
through the nose-pipe. Hcnci we see that irregular 
puffing blast which belongs to the single bellows is 
here confined to the lower board only, which sup- 


tora of the fixed box is a valve like the common 
bellows, and a pipe on the same level, to let out the 
blast. The change of capacity, the motion of 
this box, causes the blast, and witli less waste of 

[ lower than that occasioned by the bending of the 
eatber in the common bellows. This advantage is, 
however, probably more than compensated by the loss 
of air, from the box not fitting on the sides. See a 
description of this and some oUier blowing-machines, 
under Pneumatics, in the Encycloptmia Britan- 
nica. 

The common smith's bellows have lately been con- Ciranhr 
structed of a circular form. The boards of these bel- 
lows are round, and the moveable boards parallel to 
the horizon and to each other. We have given a 
view of this construction in Plate XXXV. figures 4. 
and 5. A is the blast-pipe, B the moveable lower 
board, C the fixed board, into which the pipe is in¬ 
serted, and O the upper moveable board, on which 
is placed a weight, to regulate the strength of 
the blast. Motion is given to the lower board by 
the leva L, and the chain H working on the rol¬ 
ler It. ♦ 

The form of these bellows being cylindrical, the 
weight required to give a given pressure and strength 
of blast will be easily determined. If the diameter 
be 1 foot, the area will be 113.19 inches. The most 
convenient and proper blast for smith's bellows i-s 
about I Ib. upon the inch, or from that to lb. The 
upper board, in this case, would require a weight of 
56.5 to give a blast equal to half a pound upon an 
inch. This pressure would give a velocit}’ equal to 
about 207 feet a second. If the diameter of the 
nose-pipe be changed, the number or length of the 
strokes, or both, must be changed, in order that the 
pressure and the corresponding density of the blast 
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may reaudn;’^e same. If Uie mitober and length of 
ttetjaw. gtrokM were kept up, and the aperture dimi* 
nished, at the same time tliat the capacity of the 
bollows will not ndinit of cniargetnent, the pressure 
and density of blast will be inpreased, although no 
' additional weight is laid ou. This frerpicntly Imp* 
pens in tlic smith’s bellows when he makes an in¬ 
creased effort to blow after the upper cavity is full. 
It is much belter, however, not to exert the bellows 
ill this w'uy when a stronger blast is required, but to 
produce the effect by an additional weight. A very 
(Strong blast is found to he very injurious to the iron 
when wVldirig heals are required, and still more so 
in working steel. It is nuieli better that an increase 
of air, wiiieh is frequently wanted, siiould be fur¬ 
nished by increasing the aperture, supposing the 
jsjwer to be ut the time adequate to keep up the in- 
ereasod .«u|)ply. IJellows should therefore be so 
eoiisirueted that the pressure may be uniform, and 
not immediately under the control of the workman. 
When he wishc.s to quicken his heat, he should 
liave the means of increasing the aperture by ti cir¬ 
cular plate turning on an axis ut right angles, to the 
length ol' the pipe, as seen in fig. 9. When in the 
position ttb, the whole area is filled; when in that of 
ed, tiie air passes in its full quantity. Tlie index 
being placed at any intermediate points, ef, will let 
in any proportionate quantity required. 

The aperture might be made to phangc, by Uie in¬ 
crease of power upon the machine, and thus made to 
regulate itself. Several simple contrivances of this 
kind may be applied' by any one skilled in ma¬ 
chinery. 

New Blow- These improvements would render tlie common 
ni^-Ma. leather bellows, of the form above given, very useful 
for smiths. The irregular blast occasioned by their 
present construction is found to be very injurious to 
the iron, both as to its quality and economy, 'fhis 
is abundantly shown in the use of some blowing- 
machines lately invented, which have the advantage 
of a uniform blast, and at the same time much softer, 
being produced by a small pressure. 

These blowing-machines arc also found to an¬ 
swer very well for melting cast-iron, the soft blast 
having less tendency to destroy the carbon the 
quantity of air being compensuted by increasing the 
aperture. 

One of these machines is the invention of JMr 
Street, for which he has taken out a patent. It con¬ 
sists of a barrel-shaped vessel, from 4 to 5 feet in 
diameter, and of a length more or less pro[^tionatc 
to the work it has to perforin. 

This cylinder is supported on two bearers by the 
two ends of its axis like a barrel churn. I'hc cylin¬ 
der is divided intp two equal parts by a plane in tlie 
direction of its length, fitting the two ends and the 
upper side, water-tight, and extending downward to 
a small distance from the opposite side. This sep¬ 
tum is in a perpendicular position when the cylin¬ 
der is at rest. When this.vessel is {xtrcly filled with 
water, and is made to pass through a certain space 
on its axis, the air which occupies the upper part of 
the vessel will be compressed on one side by the wa¬ 
ter. which flows from one side of the septum to tlic 


dimes. 


other, and wjtl bteonie in die Mine'^tegtee mriiled IUowiof> 
onthe other, ftom « contraty cause. If, however, 
in this situation, a valve be made to open inwards 
from the atmosphere on the rarified side, and ano- y 
ther to open outwards on the condensed side, two / 
equal and contrary currents will be established, one - 
inwards, and the other outwards. On the returniij^"^ 
stroke both these valves will shut, and the other t^o 
sides will be put in the same situation witli the first 
cavities. If, now, two similar valves to the last be 
introduced, two similar currents will be produced. 

If the two valves at which the air eseapfs from 
the machine, one on each side the septum, be mode 
to eoniiniiiiicatc with one cavity from which a nose- 
pipe proceeds, while the otlier two valves commu¬ 
nicate with the asmospliore, every stroke will dis¬ 
charge a quantity of air through the nose-pipe from 
one cavity, and introduce the same volume of air 
from the atmosphere into the otiicr cavity. These 
strokes are produced by the oscillating motion of 
the machine, the limit of its vibrations being about 
a quarter of the circle or yo”. 

'I'hesc alternate puffs of air arc first propelled into 
a vessel containing water to regulate the blast. Tin's 
vessel is divided into two portions by a septum, 
which passes from the close cover at the top nearly 
to tlie bottom. When tlie air is forced into the ca¬ 
vity, which is close at the top, it expels the water 
under the septum at the bottom into the open cavity, 
so as to kee[> a constant head in the latter, compress¬ 
ing tlie air in the former. From this air-clicst, a 
nose-pipe proceeds to the fire, and the air escapes 
from it with a uniform velocity so long as the same 
colunm of water in the chest is preserved. This de¬ 
scription answers to the first machine of the inven¬ 
tor ; he has since taken out a second patent; the 
specification of which is given in tlic liepottilo- 
ri/ Arts, Vol. XXVIII. p. iy.3. We shall here 
give a description of tliis machine, with the paten¬ 
tee’s iinprovemonts. See Plate XXXV. figs. 1, 2# 
and 3. 

Fig. 1. is a longitudinal section of this machine, 

AB is the cylinder resting upon the axis ah and cd, 
which are supported on tlic uprigiitsgg. The oscil¬ 
lating motion is given to it by a rod working upon 
tlie pivot p, the other end of which is connected with 
a crank of such a length as to cause tlic cylinder to 
move through an arch of yo degrees. The vessel is 
filled with water to the height us. 

The part CBD (fig. a.) is ,ut off from the rest of 
the cylinder by two planes meeting at c, and conti¬ 
nuing down to the axis x, so as to work upon its 
convex surface. These planes extend the whole 
length of the cylinder, and arc then divided trans¬ 
versely into three cavities GHI, as seen in fig. l. 

The cavity G is for the reception of the external air, 
and is called by the patentee a receiving box. The 
cavity H is open to the atmosphere, the periphery of 
the cylinder being removed in that part. I'lie cavity 
I is appropriated to the air which is driven out of 
the machine, through tlie valves it and qq (.fig. 3 .), 
which oped alternately on each side. I'lie cavity G 
is divided longitudinally in the middle, ibrniing two 
cavities, m and n, fig. 2., two valves, eandyj fig. 1., 
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and the other ftom tJw <i»>My H. Each 
vities m and « dommunicate wtUi the body bfthejv* 
linder by the holea M in the dividing plants. Tot 
> cavity 1 has no division, as it recej^es'the air fbom 
both sets of exit valves, which esrapes at the pipe 

V’. 

'The axis «v works within the axis ab and cd, and 
is rendered air-tight by a stuffing-box within the 
latter. This axis will have the effect of remaining 
at rest, while the cylinder is in motion, there being 
no other force exerted to turn it than the friction of 
the stuffing-box. Tfie use of this axis is to support 
and turn a swing valve MV, which is made of rolled 
iron, strengthencil by ribs connected witli the axis. 
Tins valve is a plane, which would exactly sweep 
the interior surface of the cylinder witliout touching 
it. If the axis vx be held fast, the valve will retain 
its perpendicular position, w'hile the cylinder per¬ 
forms its vibrating motion. The water would also re¬ 
main at rcaC, with the exception of the motion which 
its friction and the compression of the air occasions. 
When the machine moves from D (fig. S.), till the 
plane DC cjmies very near to the surface of the wa¬ 
ter ws, the valves qij open, and a volume of air equal 
to ilie space DCS will be expelled through the ca¬ 
vity I (fig. 1.), along the pipe P, during the timerthe 
valves in the cavity in (fig. 2.) have opened to admit 
the same volume of atmospheric air on the returning 
stroke. The point 11 is carried the contrary way,' 
by which another portion of air opens the valves tt 
to p;iss through (he pipe P, while the some vo¬ 
lume of air from the atmosphere enters the cavi¬ 
ty n, which in its turn is forced tlirough the exit 
valves If. 

The use of the swing valve MV will now be ob¬ 
vious. If it did not exist, every time the air was 
compressed on one side, the water would be de¬ 
pressed on that side, and the compression of the air 
would be limited by the increased column of water 
on the other side. This valve, however, prevents 
the water from immediately changing its situation, 
no more escaping from one side of the valve to the 
other than what can pass between the edges of the 
valve and the cylinder, which, in the short space of 
one stroke, can be only a very small quantity. This 
may be considered os a great improvement upon 
tlic first machine, which we have before described. 
The patentee further intends uccasioiially to give to 
this swing valve a contrary motion to that of the cy¬ 
linder, and thus sdli more increase the blast. Or, 
in the use of a very small blast, the valve may be 
left at liberty, and merely prevent the too great agita¬ 
tion of the water, which, in the original machine, was 
considered as an objection. Two of these machines 
are frequently used together, and worked by cranks, 
wliieli make an angle of 45® with each other, to 
make tlie strong part of ihe blast of the one to oc¬ 
cur with the weak j>art of the other. 

The })art I of the exit pipe PL, must be precise¬ 
ly in the centre of motion. The part L works in a 
sluffiiig part, or a ground socket connected with the 
pipe LN. The latter should eomiuunicate with a 
regulator which the patentee does not describe, but 
recommends one of water. This may be a vessel at 







)v^, and 

pipe N is inierted into:thewWeti 

uppermost; the height of th'^ wttfer in the reservoV ' 

must bo equal to giving tte required pressure to the 

air. • • 

When the air is forced into the inverted vessel by 
the machiner, the water descends in this, and rises 
in the reservoir, which now gives a pressure to the 
continued air equal to the difference of tlie height 
of the water in the inverted vessel and the reservoir. 

The surface of the reservoir should be the greatest 
possible, in order that it may be raised in the least 
degree by the water which comes from the inverted 
vessel, which will have the effect of keeping the blast 
more uniform. 

The water regulator is certainly the best for 
smiths’ bellows, ror refinaries, forges, and perhapa 
the common melting furnace, but they have been 
fopnd very objectionable in the blowing of large 
blast-furnaces. The air in the coimnon blowing- 
engine, which has been already described under 
Pneumatics in the Encj/clopadia, undergoes a 
great increase of temperature, during its passage 
through the machine, often as much as 40 or 50 
degrees. The heated air has the effect of carry¬ 
ing a greater quantity of water along with it into 
the furnace, which destroys a larger quantity of 
carbon than the same bulk of common air, with- 
. out producing an adequate portion of heat. A 

t reat part of the heat of the air is doubtless pro- 
ueed by the friction of the piston of the blowing 
cylinder, which, in this construction, has a very tight 
wadding. In the blowing-machine above described, 
the water would doubtless be an objection in blast¬ 
furnaces, but, as. its little friction would not heat the 
air like tlie common blowing cylinder used in blast¬ 
furnaces, the objection would be less formidable. 

Air must doubtless give . out some heat by its de¬ 
crease of volume, just as it will absorb the heat by 
rarification, os is experienced in exhausting the 
receiver of an air-pump. Tlie converse of this is 
equally .shown in the little instrument employed to 
kindle tinder by condensing the air within it. 

The heat by tlie friction of this piston, is probably 
much more than by the condensation of the air; the 
latter is obviated in the machine above described, 
and in another blowing-machine lately introduced, of 
which we shall give a de.-cription. 

'I'his machine, in its general appearance, docs nut 
seem to have any advantage over the coimnon blow¬ 
ing cylinder, but in practice it is found superior. 

It rescinbies in some degree tlie common smith's 
bellows of the Chinese, which consists of a square 
wooden trunk, in the form of a paraliopipedon. .4 
board is inado to (it its cross section, pretty nearly, 
to which is attached a long rod by which thi* hoard 
is pushed bimkwurds and forward', like a piston. At 
one end of the trunk is a vaive opening inwards to ad¬ 
mit air, and at the s.nno end is a pific willi a valve 
opening outwards. 

The machine above alluded to having .xonii' resem¬ 
blance to tills. the invei.tio'i oi' -i .VIr ^'iiughan, 
who has fitted up several of tiu-iu (in liniiideries, and 
which are much approved. The writer of this ar- 






tide liutai|ceti«dmtvbgiVoia one of these machines 
MscM^ employed Uf melt cast-iron at the I%oenix Foundry 
In Sheffield. 

Fig 8 . 6 . and 7 . are tivo viewsof the machine. ABCD 
ts fiifiQare box formed of pieces of cast metal, screw¬ 
ed ^Chliether by hinges. Two of these are placed 
ade by side, as may be seen in the end view, %. 7 . 
1 ^ is a pibton fitting the square box, which is drawn 
batik ward and forward by the rod £F, winch works 
horizontally on the wheels wx by the spear G, which 
oomtnunicates with the crank of a n heel at a dis- 
etauec. 

The piston MQ, which ib the most ingenious 
part of this machine, is enlarged in fig. 8 . to render 
It clearer. The body of the piston is a cast-iron 
plate about one-half inch thick, widi a socket in the 
middle to receive the rod. The diainctci of this 
plate IS about one-fourth of an inch ic&s than that 
of the box. Two pieces of wood, v n, are cut dia¬ 
gonally, 111 Older to pl.icc tiie pieces of leather, 11, 
between them. These leathers, witli the wood, aic 
firmly fabtciicd to the plate by bolts, such us g h. 

This leather extends about two inches beyond the 
wood: their slight ekistieity keeps them in contact 
with the metallic surface, which is not required to 
be very smooth. When the piston moves towards 
the end of tlie box, towards which the leather pro¬ 
jects, the leather claps close to the surface, render¬ 
ing it air-tight, while the leather on the other side 
of the piston becomes loose, and has no friction. 
These leathers will be contrarily acted upon, when 
the piston acts the contrary way. The projecting 
Curved pipes, MI, form a communication between 
the box where die piston works, and the air-chest N. 
When the piston moves from B to D, the valves F 
and y open, while L and 8 are shut. The air con¬ 
tained in the box is now forced through the valve R 
into the chest N, and fioiu tliencc along the blast- 
pipe P. 

In the returning stroke, which is tlie wliole length 
of the box, the valves H, V, and K, are shut, while 
L and S open. The air is forced through H to N, 
and then tiuough 1 \ 

Two of these work at tho same time by two 
crauks, which cause one to be in full blast at the 
time the other is returning tlie stroke; so that, with 
due management, the four pufls produced by two 
double strokes may be made to succeed each other 
at equal intervals, which almost amounts to a steady 
blast. The inventor recommends four of these 
boxes all to work together, which would produce 
eight ptiA in the time of one double stroke, which, 
if divided into equal intervals, would produce a suf- 
deiently uniform blast for any put pose. 

^' When the leathers of the piston are rubbcxl with 
'bloek lead, the friction almost amounts to nothing. 
The leather acts so easy to the surface, and is so 
fil^ib^r that it may be very easily raised with the 
finil^iarsv^ This could not be the case, if it weie ap¬ 
plied Ih the same way 4a a cylindc''; and this is a 
sufficient reason for using the square box instead of 
the cylinder. 

This machine makes 70 strokes in one minute; 
the nose-pipe, where the blast enters tiic furnace, 

IS S j inches in diameter. When tlie length of stroke 
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is the greojUst, at the abate ^ie«d» It fiimidies Bhnriaf. 
about ISOO cubic^tper minute. Maebiu^ 

This ma< ^ i l >a,Me»ra4!leaf of the dijection of the . f/\ 

votef, emfdl frictim, will have lessf^^^ 

tendency to beat fihe air. lU original cost is ebo^ 
less than any othar matbine yet constructed. In ’ 
die situailQiM winre it bae bm’ adapted, it givs-a 
the hwhest satbfactien. The first construction of 
Street^ bdlows, above described, iras only fitted for .- 
some snritbif fim, where a very soft bbist was re¬ 
quired. In their improved state they may be em¬ 
ployed for most pu^oses. 

All the calculations relative to bellows will be 
easily made, by the following rules and formula: 

First, get the space or capacity formed by one 
stroke of the machine, call this c, cubic feet. 

Then get the number of strokes per minute, which 
call n. 


The area of the nose-pipe, in feet, call (a). 

The pressure on the air to bo discharged, whe¬ 
ther by a column of water or by a weight, call p. 
t= the velocity which the air escapes with. 

>= the resistance, in pounds, which the blast will 
give. 

Then cn xsq the quantity discharged in one mi¬ 
nute ; and v =s-^ in one minute, or for 

a oO a 


one second. 

Then since the resistance is equal to a cdlunm 
of the fluid of the area a, and twice the height to 


give the velocity, 


__ 

32X14 


Tlie weight of 14 


cubic feet of air being equal to 1 lb. 

The energy of air in blowing fires, is as the quan¬ 
tity, and inversely as the space it occupies For if 
the same quantity of air be consumed in half the 
space, the intensity of tho heat, or the temperature 
of that particular place, will be double. Hence it 
is found, that the same quantity of aii, by weight, 
in winter, will produce a greater effect on a blast¬ 
furnace than in summer, merely from tlie difference 
of density. The great difference in produce of iron 
in the cold and hot sca.>ons of the year, is a fact 
notorious with iron masters. (t.) 

BOGALCUND, a district of the province ofoeoen] 
Gundwana in Hindostaii, m the 25thdegiee oi north Uetcriptifts 
latitude, and 82d of cast longitude; bounded on the 
west by the British possessions in Bundelcund; on 
the cast by the small territory of Manwas; and wa¬ 
tered by the rivers Soane, Bichanuddy, and Behcii- 
nuddy. 

The exact dimensions of this country, so far as 
we know, are not ascertained, but tliey appiar to be 
considerable. Fait of it is feitilc and well cultivat¬ 
ed : the chief crops arc wheat, barley, and difierent 
kinds of pease, all in tolciable quantity: neverthe¬ 
less, very little grain, exceeding their own necessi¬ 
ties, is raised by the natives. They have also nume¬ 
rous hei ds of black-cattk, and large flocks of sheep. 

17)e whole surface is tiaversed by good roads. Its 
access irom Allahabad, to which it was annexed by 
Aurengzebe, is by a pass called Sohagee Ghaut, long, 
steep, and difficult, having at its extremity a redouDt 
in a strong position. From licni c Bogaicund appears 


















































BoKaieund. ]i|(e • great table, andi iiF|itbottt any Wia 

the travelltn* k conducted ;by a good road’ M 
pitai. ■■;■'■ *: ' -y ■' '.•'' 

lohabiianta. Gundwana !• bibabiC&d by V8riou|tr&^, trbo Haem 
to receive the generfe name of Gomds. ll^eir nian« 
ner» and civilizatiol^re difterent, and in various 
vtages of advanceiafaii; some, particularly the moun¬ 
taineers, are rude and savage. They go almost 
naked, if not entirely so; practise gross supersti¬ 
tions ; and dwell in villages consisting of a few huts 
in places almost inaccessible. But those in the lower 
and fertile parts of the country are more cultivated, 
and sufficiently courteous to strangers. The inhobi- 
taiits of Bogalcund are called Bogais, Bogheleis, or 
Boghels, synonymes used indifferently'; but it it not 
evident whether they should be considered a distinct 
race from the Uuuiids of Gundwana. They are re¬ 
ported to have migrated hither from Guzerat many 
centuries ago, and gradually enlarging their confines 
by an encroachment on those of their neighbours, 
expelled a tribe of mountaineers from Shewah, which 
their chief was induced, by the excellence of its si¬ 
tuation, to select for his own residence. It is not 
unlikely they are of Tartar origin. As this is one 
of the nortliern countries of India, whose histo-^. 
ry and statistics arc extremely obscure, very little 
can be said of the manners, customs, and conditions 




',' >§t(Atoudldy, rising relies' to ttie east,; BogaleiinArf 
joined by we Behanuddy Jikt above the town. TOie 
united stream runs immMrately under a large fort tn 
the capital, which indud^ the houses of the most 
wealthy and respectablo inhabitants, and where the 
llajuii resides. In the neigbbourhoed are somb me¬ 
morials of the slain, who intcly fell in a great battle, 
wherein the Bogais were victorious against on invad¬ 
ing enemy. Hewolt stands in iat. 34" 37' north, and 
&1" 25' east longitude; distant 136 miles north-east 
of Benares. 

This district is under the government of an inde- ciovem- 
pendent ilajah, who is said to be the Maher-Rajdi, meut. 
or sovereign of several neighbouring territories; and ^ 

although ttie Ilajah of Uundelcund is himself quite 
independent, and infinitely the more powerful of the 
two, it Is necessary for him to be invested by the Ra- 
jah of Bogalcund, wherein we find another analogy 
to feudal principles. His revenues are very small, 
principally owing to the subdivisions of the district; 
for it nos sometimes excited astonishment that the 
sovereign of so fertile a territory should be so poor. 

He receives an inconsiderable tribute from the Ra¬ 
jahs acknowledging his superiority, land-rents, and 
customs on merchandise passing through the ca¬ 
pital. 

All Bahauder, a Mahratta chief who holds a 


of its inhabitants. I'hcy consist of five different 
tribes, acknowledging the same government, but 
without iidinitting an equal control, or payiog the 
like obedience to it. Part, er the whole, profess the 
Mahometan religion, and many temples arc to be 
seen in the territory. Three of the tribes follow a 
practice, too general in the east, of destroying their 
infant daughters, which must inevitably restrict the 
population. 

The Bogais arc skilful in agriculture; and they 
have many fine tanks, or artificial ponds, conveni- 
ences of greater importance in India, and of infinitely 
greater size than Europeans are wont to conceive. 
These arc generally situate on a declivity, three 
sides being built up with much art and labour, and 
the fourth serving as a natural embankment. 'Hie 
agricultural skill of the inhabitants results, in a great 
measure, from the nature of the government. Here 
the feudal system prevails, and many of the lands 
are held by military tenure. The forces have no 
pay, but, in lieu of it, certain lands are assigned for 
their subsistence. Their influence is thgpee very 
great, and there is not an officer among them with¬ 
out one or two villages for his support. The country 
is thus partitioned among innumerable feudatories, 
who find it their interest to promote agriculture in 
order to provide more amply for their own subsist¬ 
ence. It is common with the peasantry to change 
their abode at intervals of ftree or four years, for 
the purpose of tilling the ground whereon their cot¬ 
tages stood. The traces of villages recently aban¬ 
doned are, therefore, frequently to be seen, and 
would indicate declining prosperity, did not their re¬ 
newal ill other places, os often presented to view, 
prove the reverse. 

The chief town of Bogalcund is Rewah, which is 
large and populous. It is situate on the small river 


powerful command in the army of the Peshwa, or 
.< Head of the nation, threatened Bogalcund with in¬ 
vasion about the year 1794 or 179$, to leTy contri¬ 
butions from the Rajah, whicti he was little enabled 
to affiird. But he was beloved by his subjects, and 
All Bahauder having put his menaces in execution, 
he raised an army of about 3000 men to oppose him. 
The enemy advanced with 6000 men, carrying every 
thing in his course, until arriving within two miles of 
the capital. There he was encountered, and totally 
defeated by the Ilajali, with the loss of his General 
and his cannon. The invader vowed to revenge die 
destruction of this army, and the death of his Gene¬ 
ral. He arain collected a powerful force, and in¬ 
vaded Bogdeund a second time, in the year 1795; 
but the Rajah, then aged and incapable of the ex¬ 
ertion necessaiy to resist so active an enemy, pur¬ 
chased peace % concessions. Either at this time 
or previously, he engaged to pay AH Bahauder 
L. 1 ]',500 Sterling,—a stipulation which he proved 
totally unable to perform, and a neighbouring Ra¬ 
jah, who had become security for the payment, and 
required hostages for his indemnification, afterwards 
obtained the cession of a valuable district iu Bogai- 
cund, probably from having been obliged to fulfil 
his part of the engagement. But this was not the 
only calamity; for a supervening scarcity, in the 
succeeding season foUowed the depredations of Ali 
Baliauder’s troops. The natural fertility of the soil, 
however, and importation of various commodities 
from Misapour, contributed to relieve the inhabi¬ 
tants, and the country began to recover speedily 
from the disasters it had been exposed to. Never¬ 
theless, its dismemberment, at no distant period, 
was anticipated, from the growing poverty and de¬ 
clining power of the Rajah, tliough the nature of 
the soil, and the state of agriculture, were both sof- 




BogalcaiM] ficicnt to support a numerous population. Former* 
Bohwldiii influence of the Rajahs of Bogalcund was 

very considerable in Indian affairs, and they have 
been known to afford an asylum to powerful Princes, 
whom temporary adversity exiled from their own 
dominions. Here the illustrious Emperor of the 
Moguls, Ackher, was born in the year 1 On 
occasion of a usurpation of the empire, his father, 
Tlumayoon, retired from Delhi'; and his mother, 
when pregnant, was, for greater security, sent to 
a strong I'ortress, where, tradition reports, slic was 
almost immediately taken in labour. Hut the As¬ 
trologers of tlie day having previously determined 
that future felicity would attend the child who 
should be born at a certain moment, she was sus¬ 
pended, during two hours, hy the legs, in order to 
retiird the period of delivery, and then being tiikeu 
down, the great Ackber saw the light. Alnre re¬ 
cently, when his descendant, Shah Aulum, was dis¬ 
possessed of the throne of Delhi, in the course of last 
century, by the invasion of another potentate, he 
sought refuge with Ajct Sing, the Rajah, of whom 
we have already spoke; and here, also, between 
the years IT.'JO and 17 () 0 , one of his wives was de¬ 
livered of a prince, whom she called Ackber, in 
commemoration of his ancestor, and who lately sur¬ 
vived at the ca|>itn], Delhi, which was restored to 
him. But the future greatness of the latter Prince 
being of itiss importance, his mother probably escaped 
the cruel experiment to which tlie parent of Ackber 
was subjected. (s.) 

BOIIADDIN, or, more properly, Bon-A-Ennyw, 
an eminent Arabian Writer and Statesman; is bet¬ 
ter known in the East under the appellation of Ibn- 
Sjcddnd, the son of SJeddad. Ho was born at Mos- 
Bul, in the year SS9 of the Hegirx (1145 A. D.) 
He early became eminent in the study of the Koran, 
and of the traditions and controversies founded on it, 
as well us that of .lurispnulence. At twenty-seven, 
he obtained the place of Uepcatcr or Lecturer at 
Bagdad; and, soon afler, a Professor’s chair, in 
a College, foimdcd at Mossul. in I187> he made 
the pilgrimage to Mecca, and then proceeded to visit 
Jerusalem and Hebron. In passing through Da¬ 
mascus, he was sent for by Saladin, lylio was then 
employed in the siege of Kimeub. The Sultan 
seems to have been pleased with the interview; 
and, his Secretary Omad-Eddyn-Isfahanty, a man 
of great learning and clofjuenee, advised him, af¬ 
ter conii>leting his pilgrimage, to present himself 
again before Saladin. Our author had observed, 
as he himself mentions (I't/a \Saladini, ch. v.), 
tliat the whole soul of the Monarch was engros¬ 
sed by the war which he was then waging against 
the enemies of the I'ailh ; and, that the only mode of 
ticquiring his favour was, by urging him toils vigor, 
ous prosecution. lie, therefore, composed a trea¬ 
tise on the Laws and Discipline of Sacred tVar; 
and made a collection of ail the passages in the 
Koran and the books of traditions, in which, the ex- 
leriniiiatiun of infidels w.is recommended and en- 
forced. This w’ork, on his return, he presented to 
Saladin, who received both it and the author with 
peculiar favour. Bohaddin, from this .time, remain¬ 


ed constoatty fttliictied U> the pei^Of tbe BoltM, BohaddlB. 
and was employed in various important embassiea <^"V***^ 
and departments of civil government. That P^nce 
seems alsot to have sought, by tins friendship of so 
eminent a doctor, to exalt t^yepiitation for sanc¬ 
tity, of which he was extrenmiy ambitious. ORcn 
while riding through the ranks, Bohaddin rode by 
his side, and read to him passages out of the Ko¬ 
ran or its interpreters, to which Saladin lent more 


apparent attention than to the arrangements of the 
army. Our author w'as now appointed to two im¬ 
portant posts; those of Judge of the Army, and 
Judge of Jerusalem. In this latter capacity, an in. 
cident occurred, which he adduces to prove the im¬ 
partial justice exercised by the Sultan. A merchant 
presented himself at the tribunal of Bohaddin, and 


comploineil, that he had been unjustly deprived of a 
large sum of money. On being asked the author of 
the injury, he replied, “ tlic Sultan himself.” Here 
the Judge deemed it expedient to suspend pro- 
ceedings, until the case was laid before the royal 
defendant. Saladin, on learning the circumstances, 
denied the truth of the charge; but said, that the 
man should iiavc justice. Accordingly, he was in¬ 
troduced into his presence; the Sultan descending 
from his throne, placed himself in the posture of a 
defendant; and each pleaded his own cause before 
Bohaddin. The latter decided (on just grounds as 
he alleges) in favour of Saladin; and even hinted, 
that the temerity of the plaintilF merited sonic por¬ 
tion of cbastiseincnt. The Sultan, however, dis¬ 


missed the person not oidy unpunished, but with the 
present of a handsome robe, and a large sum of 


money. 

Bohaddin continued in favour with Saladin during 
the whole of that Monarch’s life, and boasts, that he 
oilen obtained ready admission, wliile the jirincipal 
officers and generals were waiting in vain for an 
audience. Alter the Sultan’s death, he was active 


in securing the throne to his son, Melik al-Dlmkcr, 
Jliat prince created him Cadhi of his capital, Ale[>- 
po, which gave Bohaddin an opportunity of founding 
in that city a College, of which he himself was the 
principal Professor. Under his auspices, the sciences, 
which had greatly declined in Aleppo, soon rose to 
more than their former lustre. Melik-al Dliaker 


dying, left liis son, McIik-al-Aziz, a minor, and Bo¬ 
haddin obtained the principal sway in the Regency, 
This gave him an opportunity of introducing learned 
men at court, .and loading them with honours. As 
the prince, however, approached to manhood, he at¬ 
tached himself to more youthful counsellors; Bo¬ 
haddin, tiun, though he still retailed his offices, 
found it expedient to retire from court, and devote 
himself entirely to the jnirsuits of learning. Even 
after he was unable to go to college, be continued 
to give lectures in his own house ; and he persever¬ 
ed in these learned labours till the age of ninety, 
when he died, on the syth October 1235. (Hegira 
63.1.) 

Bohaddin wrote several works on Jurisprudence 
and Moslem Divinity ; but, the only one that can be 
interesting to us is bis Lt/i' and Actions of Saladin ; 
which, witii several otlter pieces connected with foe 
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'^4" a JB^biy Ca»tfe,>~^ reiplar' cj^adranglc, built of 
Geograi^iicid Index.-^lis work |,fK3?^4s S^voar* - hard OQ^durable efoflie,: and having the advnntege, 
able speclmca/of.jtbo'historical compomlona. of in one'<|i^!the bastloiu, "of a large reservoir of water, 
the Artdig. jieidt^-Bohaddin, however, nor'any The fo?OTcationSciit?e,btwnerou», and they have been 
of his conteiftpbraries, can enter into competition improved in pt^pbrtrOb oa the place has risen into 
with those great historians, wlio have, adorned tl>e greater importaridc from ite increasing trade, lliey 
better ages of. European literature. IThey display nave lately receired a considerable accession of 


anibi]r«’..^ 


better ages of. European literature, fhey display 
no philosophical views nor accurate discrimination 
of diaracter; but confine themselves chiefly to a 
mere chronological record of events. The work 
of Bohaddiii is written with some spirit, and, at 
tlic same time, is free from that verbose and 
empty inflation which deforms the composition of 
some of Ips contemporaries. Whatever relates to 
Saladin, breathes, of course, the highest tone of pane¬ 
gyric ; yet, the enthusiasm with which every tiling 
about iiim is narrated, and the anecdotes which the 
author, from his own personal knowledge, is able to 
communicate respecting that extraordinary charac¬ 
ter, give his work a great degree of interest, (a.) 

BOMBAY. The account of Bombay in the 7i«- 


nave lately received a considerable accession of 
strength from Dungance Hill, which coinimindcd 
tlie town, having been included within Uic fort; and 
towards the sea they are extremely strong, tlie har¬ 
bour being completely commanded by ranges of 
batteries placed one above another. But on the 
laud side, its means of resistance are not so formi¬ 
dable : nor is tliis of much moment, as an. enemy 
once landed, would find no difficulty in possessing 
himself of the place; A bombardment would, in a 
few hours, lay the town in ashes; and were the 
housc^ which are lofty and made of combustible 
materials, once on fire, tlie troojra Could no longer 
preserve their station on the ramparts. Indeed, it 
IS probable, that the destruction of the magazines 

tar/vsilil IwV'Also ^ _<.* 'n 


a/clopardia, contains several interesting particulars would bd the consequence of the conflagration cif 
relative to its soil, climate, and the manners of its the adjacent buildings. 

inhabitants, and we propose, in the present article,In the centre of the town is a large open ^ace, 
to odd such farther information as we have collected called the -Green, around which are many large and 
from the works of recent observers. ^ ; weU-built handsome houses. Here is also the church, 

The Island of Bombay, which is the seat of 6(V>-' ^wliicli has an extremely neat and light appearance; 
vernment for the western part of Indi%*is situate and, on the left of the (^urcb-gatc is the Govern- .. 
in lat. J 8“ 5fi' N. and Ion. 72® 56' E. Its length, ment-house, which is a sliowy edifice, but liable to • 
from north to south, is 6 ^ miles, and its breadth^, the inconvenience of having the largest apartments 
near the fort, is about a mile. It is separated in both floors apassage-ronm to the others. On the 


from the mainland by an arm of the -sea, and it 
form.s, in conjunction with the adjacent islands-of 
Colabith, Salsettc, Butcher’s Island,. Eleohanta, and 
Caranjah, a large, commodious, and well sheltered 
iiarbour. Tlie north side of tlie harbour is partly 
formed by the Island of Colabah, which is separat¬ 
ed from Bombay by a small creek, fordable at 
low water, and is about 2^ miles long. IJear 
its southern extremity stands the light-house,V-a 
building of a circular form, rising from the sea' to 
the liciglit of 150 feet, and shewing its li^t at die 

Hintun^p Afol Tha Tslfinf) nf wliIrK. 


right of the church-gate is the Baasufy which 
crowded and populous. Here tlie native merchants 
reside, and at the entrance to tlie street stands the^ 
I'heatre, which is a handsome building. In the year '' 
1803, this port of the town was greatfy injured by a 
destructive, fire, which destroyed nearly three-fourths 
of the Bazar, togetlier witli the barracks, custom¬ 
house, wd many other public buildings, besides pro¬ 
perty of immense value belonging to native mer- 
cliants. Tlie flames sjaread witli such rapidity, that the 
marine was endangered; and, in order to preserve 


distance of miles. The Island of Salsettc, wtiipb the town from total destruction, many houses in the 
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is about 20 miles long and IS brood, .is aerated 
from Bombay by a narrow arm of the sea. Over 
tliis strait a causeway was constructed in 1805, 
which, by improving the communication with tlic 
mainland, is of infinite service to the surrounding 
country, with the produce of nfiiicli Bombay is sup¬ 
plied : but it is said to have had a projudiciol effect 
on the harbour. Butcher's Island is nearly oppo¬ 
site to Bombay Castle, at the distance of three mifes; 
and about two miles from this, and sUU .fronting the 
fort, is the incon^derable, but. celebfeted; Island of 
Elcphantn. The two ‘-Small Islands of H<hiery and 
Kenery, lie at the entrwee of the harbour. 

The town of Bombay is nearly a mile in length, 
from the Apollo Gate to that of die Bazar, and 
about a quarter of a mile broad in die widest part, 
from the Custom-house across the green to Church 
Gate, which is nearly in die centre, between the 
Apollo and the Bazar Gates. There are likewise 
Two g.-itcs towards the sea, having coiignodious 
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neiglibomhood' of the caatle were Wtered down 
with artillery. Since this period, the town has been 
rebuilt ou an improved plan, at tho expence of die 
Company. 

. Bombay is die only principal seftjiemcnt in India Doct-s am 
wdier^^tne rise of the tides is suifidi^t to admit the Sl'ip-laiiM 
constiS'ctfon of docks on a great scale. The highest 
spring tide.s rise to the height of I? feef^ and tho 
lieight of the ordinary tides is 14 feet. In conse¬ 
quence of diesc natural advantages, tlie dr^'-dook of 
Bornbay has scarce its e^ual for size aiid conve- 
nk^be; having three divisions, with a pair of strong 
gates to each, so that it is capable of receiving three 
ships of the line at the same time. Near tim dock 
is a convenient place to heave down <-ev(’ral -sliips at 
once, and this operation is well executed, and with 
great expedition, by tlie Persees, wlio are gcncraliy 
account^ excellent ship-carpeiiti-is. Here is an 
excellent rope-walk, equal to any in England, With 
the exception of the King’s yard at Portsmouth, 
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cables toil all sorts of Ictott cordage ata'ttai* 
nufactorto. It has also a covtoipg, to protect the 
workmen from the heat or inclenienc^ of the wea- 
tlicr* The dock-yard is large and well ^contrived, 
having ample supplies of naval stores deposited in 
thu warchoiisi's, togetlier with large qaantities of 
timber, for repairing and building sliips, and for¬ 
ges for all kinds of smith’s work. With all these 
advantages, itombuy claims a distinguished rank 
as a naval arsenal, and within these few years 
many merchant sliips of fioiii 600 to 1.300 tons, 
partly for the country trade and partly for the ser¬ 
vice of the Company, have been built in its docks, 
whicli, in beauty of construction, good workmanship, 
• and durability, are su[)crior to any other class of 
merchaut shij>s in the world. Bombay is the only 
port m any of the British possessions out of Kuropc 
.at which a ship of tlie line was ever built; and it de¬ 
serves to be recorded tliat the Minden, n 74 gun- 
ship, was launched from its dock-yards in 1810. It 
has also added several frigates to the British navy. 
All these vessels are built of Malabar teak, wliich is 
esteemed superior to any in India. The Teak forests, 
from which supplies of wood are derived, lio along 
the western side of the Ghaut mountains, and other 
contiguous ridges on the north and east of Basseen.; 
the numerous streams which descend from them af¬ 
fording water-carriage for the timber. The docks 

, belong to the Company, and the King’s ships pay a 

monthly rent for repairs. They arc entirely occu¬ 
pied by Persces, who are esteemed remarkably skil¬ 
ful and assiduous. Bombay, thus possessing, in 
the skill of its workmen, the excellence of its tim¬ 
ber, and the superiority of its docks, ail that is ne¬ 
cessary for a naval arsenal, may be considered os a 
station of the first importance to the British power 
in India. 

Commerce. position, Bombay commands an extensive 

' commerce with the countries situate in the Persian 
and Arabian gulfs, and witli the western coast of 
India. It carries on, also, a valuable trade with the 
eastern parts of litdia, tlic Islands in the eastern 
ocean, and with China. Of the trade with China, 
the staple commodity is cotton-wool, 'fhe otlier ar¬ 
ticles consist of suudal-wood and pepper, the produce 
of Malabar and otlier adjacent countries; gums, 
drugs, and pearls, from Arabia, Abyssinia, aiul Per¬ 
sia ; elephants' teeth, cornelians, and other produce 
of Cambay; simrks’ fins, birds' nests, and ether 
articles from tlie Maidive and Lackadive Islands. 
The ships generally arrive at Canton in June or 
July, and lie there until December or January. 
In 1808, the quantity of cotton brought to Bombay 
jbr re-exportation amounted to 85,000 bales, of S75 
pounds each, which is partly procured from the ■ 
country on the Nerbuddah, and ^om Gujrgt and 
Cutch. 'The quantity, liowever, is not uem^y so 
large; and in this trade, Bombay has been late¬ 
ly rivalled by the competition of the merchants of 
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ent method bl!^|]|iMkhing'tlieir eonon, Iwve sold it to 
greater advanCwe in the market of Canton than the 
merchants of Bombay; and unless the latter adopt 
the same method of preparing dieir tommodity, it is 

f rubablethat this lucrative branch of trade will decline, 
t is about thirty-five or forty ycore since the cotton- 
trade from Bombay to China was first established. At 
that period, a great scarcity of provisions having oc¬ 
curred ill Ciiina, tlie cultivation of cotton was re¬ 
stricted by an edict of the government, and grain 
was ordered to be raised in its stead. Hence a great 
demand arose in the Chinese market for cotton, 
wliicli lias continued ever since to increase. But 
tiie general inattention of the Bombay merchants to 
the quality of the commodity, and tlie many frauds 
which have been practised upon the Cliiiicse, have 
induced them to resume the cultivation of cotton, 
for the purpose of having within tliemseivcs the ne¬ 
cessary supply of this useful article. On tliis account 
the demand from China may be rather considered a-s 
]irccariou8. In stowing and packing the cotton, great 
dexterity is displayed. It is pressed down by means 
of a screw, worked by a capstan, tocacli bar of which 
there are 80 men, amounting on the whole to S40 to 
each screw. Hemp is packed in the same maimer, 
but it requires to be carefully laid in the press; its 
fibres being liable to be broken if tliey are bent. 

Bombay carries on a consideralile trade with Eu¬ 
rope, and with different parts of America. The im¬ 
ports from Europe are principally articles for the 
use of the natives and Europeans; consisting niastlj 
of the finer articles of European manufacture ; the 
produce of other countries for re-exportation, piece 
goods, and treasure. The value oi' goods import¬ 
ed from London, from May 181i to April 1812, was 
30,58,943 rujpees, equal to L. 3,31,8.30. Tlie va¬ 
lue of the mllowing exports to London, duiing 
the same period, was 15,87,800 rupees, equal to 
L. 173,000, viz. 


Sarat manufactures 
Produce of Madeira 

. . — - Mozambique 

. . . . Bengal - ■ - 

————- Penang and Eastwards 
■ — Malabar and Cunara 
———— Persian Gulf 

.. . Arabian Giilf 

—.. — Cashmere 


Treasure 

Horsea 


—. Gujrat 
Piece-gpoda 


Skftt Hujuet, 

3,188 

89-880 

15,834 

6’a,9.'i7 

34,143 

81,169 

14,678 

4,01,603 

12,683 

49,450 

1,10,650 

9.41,282 
5,89,018 • 
7,500 

15,87,800* 


* A Lack is 100,000, which, at 2s. 3d. per rupee, is L.50,W0 Sterling. When any sum amounts to more 
than 100,000 rupees, the usual mode of numeration is. to divide the lacks from the remaining part of the 
sum, thus, 15,87,800, which is 15 lacks, thirty-seven thousand eight hundred rupeesi 
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Fr()m Madeira . . ■• 

FroDLBrastls (of whwfc there wa* trea¬ 
sure to the amount of 18,57«6£0) 
From the Isle of France, of which clovei 
composed two-thirds 
From China, consisting of articles for th( 
use of the natives and Europeans, ma 
nufactures, piece-goods, treasure 
From Manilla, half of which consisted ol 
sugar - 

Frojn Pe^ 

From Pnnee of Wales Island, and the 
Islands to the Eastward 
From Bengal, consisting of raw silk, piece- 
goods, sugar, groceries, grain 
From the Coast of Coromandel • 

From Ceylon 

From Malabar and Canara, grain, manu¬ 
factures, piece-goods 

From Goa and the Concan, grain, manu¬ 
factures, piece-goods 
From Bossem and adjacent villages 





KecsR^AsI, 

15,18,400 

To Brasils ' : » ■ / 

49,994 

8 

5,34,189 

e 

To the Isle of France 

2,69,409 

40,64,654 

f 

To China 

ww 

97,17,522 

1 

2,29;350 

To Manilla 

To Pegu 

78,897 

6,458 

4,99,886 

To Prince iJf Wales Island • 

7,54,560 

27,70,051 

80,771 

1,14,331 

To Bengaj - ■ - 

To Coast of Coromandel 

To Ceylon 

4,25,615 

1,87,464 

67,048 

30,01,139 

To Malabar 

17,66,198 


20,40,S64 
3,63,682 


From Cutch and Sinde - 3,26,668 

From Persian Gulf, grain, manufketures, 
piece-goods, treasure, horses - .21,40,740 

From Arabian Gulf, merchandise, trea¬ 
sure, horses - - 9,44,292 

From East coast of Africa - 1,37,986 

From Surat, groin, manufactures, piece- 
goods, treasure • - . 10,30,336 

From Gujrat, &c. piece-goods, treasure, 51,11,636 

The whole value of the imports for 1811-12, 
amounted to - - 16,970,626 

Treasure ... 3,737,084 

Plorses ... 239,873 

20,947,583 


. To Goa and Concan, consisting generally " 
of the produce Imported from other 
countries • - 51,29>222 

To Bassein, &c. - - 2,96,179 

. To Cutch and Sinde, consisting chiefly of . 

• ' Chinese goods • • 11,11,227 

To the Persian Gulf, merchandise import¬ 
ed from other countries - 19,48,206 

To the Arid)um Gulf, merchandise and ■ 
European goods • • 3,64,791 

To the East coast of Africa - 46,449 

To Surat, manufactures of other coun¬ 
tries, treasure •' - 19,07t09S 

To Gujrat - - 39,53,57# 

Tlie whole value of exports, for i811-12» 
Merchandise - • 14,550,642 

Treasure - - 3,027,969 

Horses - - 229,479 

Rupees 17,808,106 


In pouods Sterling, these imports a- 
mount to - • L.2,956,603 


In pounds Sterling, these exports a- 
mount to - - - L.2,009,411 


Bombay is estimated to contain 220,000 inhabi¬ 
tants, of whom nearly three-fourths are Hindoos. 
The other fourth is composed of persons from almost 
every Asiatic nation. The numter of Persees is es¬ 
timated at 8000, there is nearly the same number of 
Mahometans, and there are 4000 Jews. The Por¬ 
tuguese are also to be found in considerable num¬ 
bers. The Persees rank next to the Europeans, and 
carry on, many of them, extensive eomjnercial trans. 
actions. They are the brokem and factors of Euro¬ 
peans, and have a copicem in most of the foreign 
speculations of Europeim mercantile houses. They 
arc a rich, industrious, and active body of men, and 
contribute greatly to the prosperity of thd settle¬ 
ment, and are treated by the government with great 
favour and indulgence. For the protection wbid> 
they enjoy, they are exceedingly natefiil, and 
Jpenly express their conviction that uey could not 


obtain the sacae advantages in any other part of the 
East. . They are the descendants of the ancient Per¬ 
sians^'who fled from the persecution of Shah Abbas 
in the jtoteenth century, when hepxpelied the wor- 
shii^rs of fire from his dominions, and compelled 
them to seek an asylum in other countries. The 
Persees at Bombay appear to be quite dfimeaticated 
in their new residence, in which they have purchased 
valuable properties.. Besides the Persees, many con¬ 
siderable Portuguese, American, and Hindoo mer¬ 
chants reside at' Bombay, who have acquired va¬ 
luable pro^tty, and have the reputation of great in¬ 
tegrity. There are likewise some Bonah merchants, 
or Mahometan Jews, who carry on a great trade with 
Guzzerat, and other places to the northward. AH 
those difierent classes of inhabitants live happily to¬ 
gether, and enjoy great prosperity under thef mild 
and equitable rule of the British government. 
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'J1»e Coh)j)8ny^» uivrfforce'^lfibisb&y .^iriiliki^^^ 
■fifteen figitting Vus8vl«, besides al^cd boAtot.Mv'ka* 
boats, and otbor cruft; and to'man this navy,a.rc» 
gular establishment ot' officers and seamen i$ main- 
tain^. The western coast of India, Irom d'* ^mres 
of the Perfiaii (iiilf to (Joa, is infesfed by Srt-aritis’of 
pirates, wlu) are distingnisbed, particularly those in 
the northerly ir;ic'ks, by courage, address, and by 
habits of exlrume ferocity- It is to protect the 
country trade against tlic di predations of these ban¬ 
ditti, who bave haunted those se.is since the time of 
Ale.\andcr the (Ireut, that tlie Company finds it ne¬ 
cessary to niaintnin tills naval force. Out of tO-t 
marine covenanted servants of tlie Coinjiany, Uombuy 
employs 

Army. In 1811, the regular array of the Company at 

lioiubay, including ^1 descriptions of force, ninoont- 
ed to :,!0,()88 men. The officers amounted in num¬ 
ber to 51-f), and their pay and allowances to 
L. 171,4.')0. In the s-'me year, the civil servants 
of the Company on the Bombay establisluuent, 
amounted t,) T'l., and tlieir pay and allowances to 
L. 174,2.18. 

The Island of Bombay scarcely produces any ar¬ 
ticles of food, which have to be Imported from va¬ 
rious parts of India, and which are consequently 
much dearer here than in the other presidencies. 
Considerable (piantitics of rice and other grain arc 
annually imported. The prices are continuaJiy fiuc- 
V ' - iaatii-ig, from the .state of the market, which is under 

' the superintendence of the police- Potatoes, wliich, 
though, reeently introduced, arc now produced in 
tlte greatest abundance in this qual-ter of India, are 
brought to the Bombay market from Gujrat, from 
which also is procured cheese, which is hard tuid 
ill flavoured. The only vegetable for which Bom¬ 
bay is celebrated is the onion, which is estet med 
excellent. All otlier vegetables arc scarce and dear. 

Thtf Bazar mutton is, when well fed, thougiit to 
be as good as the Biiglish. Kid is always good, mid 
there is abundance of poultry, which is not good, 
however, unless it is fed on purpose. The fish are 
cxccllont, but those of a larger size arc not plenti- 
All. The prawns are uncommonly fine; and though 
tb.e Island is too small to furnish great abundance of 
game, the red-lcggcd partridge is not tinconiirmn, 
and snipes arc sometimes seen. 'I'he frogs here are 
large, and arc sometimes oaten by tbo Chinese and 
** Portuguese, 

Courier ‘ A court of justice is held at Bombay by a 

Jottics. single ,Judge, with the title of Recorder. .Its cog¬ 
nizance extends to all British subjects, and generally 
to ail the inhabitants of Bombay. ^But it is allowed 
no cognizance over the land revenue. The Judge 
is ^ which the natives are parties, 

to Impact the iiMi.igos of the country, and in matters 
of inheritance or contract, the law acknowledged by 
the respective litigants is to be the rule of decision. 
Criminal oftences are tried by a jury, consisting ex¬ 
clusively of British subjects. .The law practitioners 
of this court arc three barristers, .ntid eight attornics. 

BaiHii.j.s The same pa.s.sifm for country-liouses prevails at 
Bii'iilwy as at Madras. These liouses are generally 
comfortable and eh’gant; and if they have not the 
splendid Cceciun porticos of (lalcutta and Madras, 


have tbo and pic- 

toresque vie#».|v^ Island bf wainlte^ f^rtg broken 
by several bei^d^I hills, tiiflier eoVcri^ with cocoti- 
• nut tree groves; -or villas of the, inliabifants.. TI-.6 
only English church in Bombay is in the ibrt. Tja'rc.^ 
arc numbers of Portuguese and Armenian chu; ches 
both within and without the walls, and there arc three 
or four synagogues, with many temples and mosques. 

Bomhiiy, troin its situation, might he supposed to ClimHte. 
he healthy, but this is said not to be the case; the 
liver conipliiint being more fatal and fircquciit hero 
than in any part of India, A land breeze sets in 
every e,vening, which is described as being peculiar¬ 
ly noxious, and is frequently foHowed by a fever, 
and by a loss of the use of the limb.s. 'inis breeze 
is mentioned by Lord ValentU, to have been chil¬ 
lingly cold at the time he visited Bombay. But he 
attributes its deleterious effects not merely to this 
cause, but to the noxious vapours with which it is 
tainted in its passage over the rank vegetation which 
springs up in the marshy jiarts of the bay immedi¬ 
ately after the rains. Moderate living ulFords the 
best security for health; the extremes of intempe¬ 
rance and over abste.niousness being equally injurious. 

The travelling distance from Bombay to Calcutta OMance 
is 1800 miles; to Delhi Q65 ; to Hyderabad 480; to tiom niiur 
Madras 770; to Poonah <)8 ; to Seringapatam 0’20; ‘ Ciiii-.s, 
and to Surat 177 miles. 

Bombay was first settled by the Portuguese, to Hi-tory uud 
whom it was peded in 1530; having been before dc-.SeiiU njcm. 
pendent on one of the native chiefs. In ififil, it 
ceded by the Crown of Portugal in full sove¬ 
reignty to Charles II. by the treaty of marriage con¬ 
cluded with that power, when he espoused the In¬ 
fanta. In order to take advantage of tin's actjuisition, 
and to moke it a profitable dependence on the Crown, 
a fleet was dispatched under the command of the 
Earl of Marlborough in l662, to receive formal pos¬ 
session of the Island and its dependencies. Some 
doubts arising, however, as to the construction of 
the treaty, the Viceroy refused to surrender the 
Island, on which the Earl of Marlborough returned 
to Europe, after having left the troops, amounting 
to .500 men, In the Island, where ni6st of them died. 

In lfif>4 a treaty was concluded by tiiis noblemuu’s 
successor witli the Viceroy of Goo, in which the 
forradr renounced all pretensions to the dependencies 
of Bombay, and accepted of tlie cession of the 
Island alone, wlijcb Uie English accordingly received 
in l665; the troops who had survived the ravages 
of disease, only mustering lip rank and file. 

It was soon discovered that the revenues of the 
Island were not equal to the cxpcnce of retaining it, 
and that the East India Company were much injured 
by a contraband trade carried on by persons in the 
King's service. In consequence of these and other 
reasons, the sovereignty of the Island was, in 1(1(18, 
transferred to tlie East India Company. The Com¬ 
pany’s servants made every exertion to (ilace this 
new acquisition in a respectable state of defence, mid 
tp encourage settlers; and, in 1673, the Island of 
Bombay, from being almost a desert, had become the 
centre of the Company’s trade, protected by furtlfi. 
cations with 100 pieces of cannon mounted, and a suit* 
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le possession of the Island of Kenery;^. which was 
seized on the troops of both, the Bombay govern* 
inciU not daring to oppose cither party, but trem* 
bliiig for its own safety amid these formidable conf- 
tentions.'. Bombay was soon afterwards, in conse- 
(jticiice of the capture of Bantam by the Dutch, 
constituted an independent English settlement, and 
the scat of the English power in the East Indies. 

In 1 67 s, the Company, finding it necessary'.to re- 
Ircuch the expcuccs of the establishment, proceeded 
to reduce the salaries and to lower the rank of their 


^‘ey may .W cidi’dhtted' td' comiirdi^ 
mid to contain a populuitMt ex* 
[^to>(^th^'.;itwo. millions and a half, which 
^^pposed to;COnsist of one Mahometan to 
fih^^pbaoos, Oflhb Perse<e„no exact estimate 
has eV^ neon iinaidO^^Bee Milbyrn’s Oriental Com- 
merce. Voyages and' Trwdds 0/" Lord' Valentia. 
Hamilton'ssficst India Qaxeiteer, (o.) 

BORDA (JoBX CitASLEs), a Mathematician 
and Nautical Astronomer, celebrated for hU improve* 
menu in the thorny of Hydraulics and Pnennratics, 
and ill the construction m fnetrutnenta fo> obsma* 
tioii. He was born at.Drax, the 4th.of May 17^5, 
and was ortgiiially destined for the bar, but abohdOs- 
ed the pursuit of the law in favour of a military life, 
which he considered as better calculated to aflbrd 


military officers, which produced general discontent, 
and, finally, a serious revolt, which tlircutened the 
most alarming consequences to the Company’s af¬ 
fairs. This insurrection was headed by Captain 
Richard Reigwin, Coinmaqder of the Garrison, who 
seized the Governor and such members of the coun¬ 
cil as still adhered to him, and having assembled 
the troops and militia, annulled the authority of tiu' 
Company by proclamation, requiring the inhabit^ie'' 
to renounce obedience to their authority, and to 
take the oaths of allegiance to the King. Tbe 
whole sinbabitantB and all the troops immediately, 
complied with the terms of this proclamation { and 
all the exertions of the Governor of Surat to per* , 
suadc tile rcvoltcrs to return t'o their duty weiW in 
vain. The mutiny was at length quelled by tbojwdj.’' 
dcnce of Sir 'i'iioimui Grantham, who arrivedli^ 
Surat with a cummissinn from the King, and had' a 
conference witii Reigwin, in the course of which the 
latter agreed to deliier up the fort, on condition of 
receiving a free pariloii fur himself and his associates. 

Since this period, the scttloinent of the English 
East India Company at Bombay, has been frequently 
in a very precarious couditiuu, sometimes from the 
unlicalthincss of the climate, and, at other times, 
from the jealousy of the native poivers. But, iEifter 
the power of the Company became more firmly root¬ 
ed in India, it has continued gradually increasing in 
wealth and consequence, and may BOW.be accounted 
one of the most important and darkle possessions, of 
tiie British in India. 

The Government of Bombay and its d^cifdencies, 
is by law vested in a Governor and three Counsellors, 
who arc placed under the control of tire supreme 
government of Bengal, and are in all coses to obey 
such orders as they may receive, provided they have 
no different instructions in their possession firom the 
Court of Directors, of wliich they are bound to iend 
immediate notice to the Bengal GoverniUent. The 
Court of Directors appoint the Governor and mem¬ 
bers of the Council,' a^ likewise the Commander in 
Chief of the forces, who is not officially a member 
of the Council, but may receive such an appointment 
from the Directors, and, in that case, he takes pre* 
codence of aii the other members. 

It i.s difficult to fix with precision the exiciit of the 
^rritoriesincluded within tiic Ptesidencyof Bombay, 


him opportunities for tiie mathe¬ 

matical talents, arid, for tbeapBtl^ion of the Results 
of his studies to practice. Ws aequirenients in 
science had very early attracted the attcHtian of 
D’Alembert, who predicted his future eminence, 
and warmly recommended his turning his thoughts 
to the ocf'cupation of a place in tHe Academy. He 
obtained a commission in the Liglit Cavaliy, find was 
; appointed Teacher of Mathematics to tiie corps; 
end, in 1756, he ormented to the Academy of 
Sciences (A.) A Memoir on the Paths of B^mhs, 
which was ordered to be printed in the cwlectibn 
the grangers, but which has not eXcit^ 

...much attention, lie was elected in the same-ybar 
‘a^memher of the Academy; and in the next he was 
present at the battle of Hakinbcck, in the edacity of 
Aide-de-Camp to the celebrated General Maiiii^u, to- 
whom he looked up as a groat master in the art of War. 

He was afterwards admitted into the corps of 
Engineers, without tiie usual form of examination 
into his qualifications; add, being stationed at a sea- 
ort, tiie occurrences of the place naturally direefod 
is attention anew to the phenomena of the 'resist¬ 
ance of fluids. Ho published, in 1763, a detailed 
memoir on this subject (B. Mfm, Ac, Par. 1765, 

. p. 355), in which he relates a variety of experiments, 
showing, tiiat the rasistance of the air is actually pro¬ 
portional to the square of the velocity, as had com* 
niohly been supposed from tiieorctif^considerations, 
lie also dete^m^es, by other cxpcnment8, 'U)e .mag¬ 
nitude of ih&tfesistance to the motion of u sphere, 
and proves, tbtt nothing can be more erroneous than 
.the ftiiimositi that the resistance to an oblique 
sdefi^'^creases as the square of the sine of the 
an^e^; incidence. He also finds, that the resist¬ 
ance-to the motion of a cube, in the (Mrections of 
the diagonal of its base and of one of the Sides, arc 
as 21 to 16. while the calculations of former theorists 
had made the resistance greatest in the direction of 
itiie 'tide. 

In 1766, he published an Essay on the discluirge 
of fluids through the orifices of vessels (C. Mfm, 
Ac. Par.l 766 , p. 57b), in which ho first slates the 
objections to considering the different .strata of a 
ftuid.as desccrnling in all cases very nearly in parallel 
directions; tie exannues the contract ion of tiie jet 
after its. escape from the orifice, and determine some 
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of die eficts oif idbrupt chsngeela 

fluid passUi^ through pipe* or apeiturei of di^r^t 

forms. 

He contributed, in 1767, to the publications of the 
Academy, an important Mtmiir on Water Wheels 
(D. p. 270), which has escaped the notice of his able 
Biographer >f. Lacroix. He observes, in this paper, 
that the simple hypothesis of a resistance varying as 
die square of the velocity, which is so near the truth 
in common eases, where a number of particles, pro¬ 
portional to the velocity, strilce'i, iti a given time, 
upon a small exposed surface witli a force also pro* 
tiorial to die velocity, is totally inapplicable to the 
action of a confined stream upon the floatboards of 
a wheel, since, in this instance, the uuinber of par¬ 
ticles concerned cannot vary materially with the 
velocity, the whole stream being supposed to operate 
ill all cases upon the successive floatboards; so that 
the analogy would require us to suppose the force in 
this cose nearly proportional to the simple relative 
velocity; a conclusion which agrees remarkably well 
with the experiments of some practical authors. 

The same volume contains a continuation of M. 
Borda's rest-arches relating to the resistance of 
oblique surfaces (E. iWm. Ac. Par. 1767, p. 495), 
with a statement of cxperiinents still more con¬ 
clusively confuting the received hypothesis, respect¬ 
ing oblique impulse, tluin his former invesUgations 
bad done. We also find in it an Essay on isopert- 
metrical problems (E. p. 551), in which it is shown, 
that Euler's method of treating them, which had 
been in great measure abandoned by its equally pro¬ 
found and candid author, in favour of the more ge¬ 
neral and more elegant calculations of Lagrange, 
was still capable of affording all the results that had 
been derived from the method of variations; and he 


;'' of .had 

been trem;dd.^^;'4MiMsfactiHy, 
maimer by Jbbn Semoulli, and had bmi imau^ into 
a much mote convenient form by Euler. M. Borda 
has substituted some approximate expressions for 
the true value of the density of the air, and has thds 
been enabled to integrate equations which, in Vieir 
more strictly correct form, had resisted the powers 
of Euler himself; and he has justified the adoption of 
the formulas thus obtained by a comparison with ex¬ 
periment. 

In the meantime his talents were very actively em¬ 
ployed in the naval service of his country, which he 
entered in 1767, by the nomination of M. Prasiin. 
The time-keepers of Le Roy and Berthoud were be¬ 
ginning to rival those of the English artists, and the 
I'rench Government ordered several vessels to bo 
fitted out for cruises, in order to examine the accu¬ 
racy of these time-keepers. M. Borda was appoint¬ 
ed a Lieutenant on board of the F/ore, and acted 
jointly with M. Pingr6 ns a driegate of tlie Academy 
of Sciences for the purposes of the expedition. The 
voyage occupied about a.year, and extended to the 
Canaries, the West Indies, Newfoundland, Iceland, 
and Denmark. M. Borda had a considerable share 
in the account which was published of the observa¬ 
tions ; and the formula, which he has here given, for 
the correction of the effects of refractiiHi and paral¬ 
lax, is considered os equally elegant and convenient. 
He also presented to the Academy a separate Me¬ 
moir on the results of the expedition. (1. Voyage 
pour (prouver Us mantres de Leroy. 4. Paris. (K. 
M^nt, Ac. Par. 177S, p> 258.) After an interval of 
six weeks, these watches were found capable of de¬ 
termining the longitude within about fifteen minutes 
of the truth. 


even pointed out some deficiencies in the first Me¬ 
moir of Lagrange, which contained the detail of his 
ingenious invention. These investigations of M. 
Borda afford collateral evidence of the strict truth of 
the demonstrations of both his great predecessors; 
and though they have been little employed by later 
Mathematicians, yet it must be admitted to be of 
some iinpuitancc, in enabling us to appreciate the 
v^e of a new mode of calculation, to determine 
whetlier its results are or are not such, as might' be 
obtained, with almost equal convenience, by methods 
before in use. 

His memoir, inserted in tlic collection of the Aca¬ 
demy fbr 1768 (G. Mmn. Ac. Par. i738> p« 418), 
is devoted exclusively to the theory of pumps;' and 
he cihisiSers especially the effect of the passage of 
the fluid through valves and other, contracted parts, 
in diminishing the quantity of the discharge. His 
re|Hilt3 are derived from tlie principle of the preser- 
vaUqo of the living force or energy of a system of 
bodi^, throughout all the vicissitudes of its motions, 
which had before been employed with success by 
Daniel Bernoulli in problems of a similar nature; 
but it was not until the experiments of Buat had af¬ 
forded sufficient grounds fur the determination of tlie 
friction of fluids, that cases of this kind could be sub¬ 
mitted to exact calculation. 

In his Essay on the curve described by cannon¬ 
balls, published among the Memoirs Ibr 1769 (M. 
Mt'm. Ac. Par. 1769, p. *47), he has greatly sinipli- 


In order to supply some deficiencies in the obser¬ 
vations mode at the Canaries, Borda was sent out a 
second time, with the Boussole and the Espiegle, and 
he published, after his return, (L.) a very correct 
and highly finished map of riiese islands. He was 
soon anerwards promoted to the rank of Captain, 
and served under the Count d'Estaing as a Major- 
General, an appointment nearly, similar u> that of 
our Captains of the fleet. In this capacity, he ob¬ 
served tlw inconvenience of too great a variety in the 
sizes of the vessels constituting a fleet, and propos¬ 
ed to abolish the .class of 50 and of 64 gun ships, 
as too small for the line of battle, and to build ships 
of three rates on|y, the lowest carrying 74 guns, so 
tliat a smaller quantity of stores should require to be 
kept ready for use in Uie dock-y^s, tiiun when 
ships of more various dimensions were to be refit¬ 
ted. In 1780, he had the command of the Guerrter, 
and in 1781. of the Solitaire, which, was taken, after 
a gallant resistance, by an English squadron. He wot 
thus compelled to pay a visit to Great Britain, but 
was immediately set at liberty upon hk parole. 

He proposed to the Academy in this year (M. 
Mint. Ac. Pnr, 1781), a mode of regulating elec¬ 
tions, which was adopted by that body. Its pecu¬ 
liarity consisted in having the names of the caadi- 
dates arranged by each voter in a certain order, and 
collecting the numbers expressing the degrees of 
preference into separate results, so that the simple, 
majority of voters did not necessarily establish the 



je^onable. 

Borda appears to have rendered an essential 
service to the ctiltivators of Practical 'Astronomy, 
by the introduction and improvement of the repeat¬ 
ing circle, although this iiistrumefit has probably 
been less cmpl'iycti in (Treat Britain than elsewhere, 
on account of the greater perl'ection of those which 
vrero previously in common use. It had been sug¬ 
gested by Mayer, in 17()7> that a circle with two 
moveable sights, would enable us to observe a given 
angle a great n\miber of times in succession, and 
to add togetlier the results, without any error in 
reading them off, aiul thus to obtain a degree of 
precision equal to that of much larger 'and better 
instruments of a different consiruetiou ; but the pro¬ 
posal had been little noticed until ton years aBer- 
W'ards, w'hcn Bordu pursued the path |K<inted out by 
Mayer, and trained Lenoir, then a young and un¬ 
licensed artist, to the execution of the improved in¬ 
strument, notwithstanding the opposition of the rival 
opticians, and the want of encouragement from the 
opulent public. He published, in 1787 (N.) hb 
Description and Use of the It^cting Circle, mtfA 
different Methods for Cttlculating the Principal Ob~ 
senatUms of Nautical Astronomy; but the officers 
of the Proneh navy, for whom tins work was intend¬ 
ed, appear to have profited but little by his instruc¬ 
tions. His insirument was, liowevcr, much enndt^- .; 
cd in the ojierations for determining the leiigthi,ciif. 
the terrestrial meridian, and lie hiinseif took charge 
of the eKperi'iients required dir ascertaining the 
iengih of the penJuluin, and for the comparison of 
the dilferent staiidariK with each other. He invent¬ 
ed some very ingenious methods of overcoming the 
difficulties which present tiieinselves in the pursuit 
of these ohjects ; but he was interrupted in his re- 
searches by the Iiorrors of (he IlevalutHin, nor did 
he live to see thit whole of the operations completed. 
He endeavoured, also, to promote the introduction 
of the new mode of subdividing the circle, by the 
laborious computatioai of Tables Logarithms (O. 
4to, Par. I SOI), adapted to decimal parts of the 
qundrant,—a work in which he was assisted by. M. 
Delaiiibre. I'Vom ihs increasing indisposition of 
M. Culfut, who had undertaken to correct the proofs 
of these tables, some vt-ry material errors bad been 
coiiiiiiitted in the first half of the tables, and M. 
Borda thought it necessary to cancel a great luim- 
b .T of the pages; and in order to meet the cxpence 
thus entailed on him, bo was obliged to dispose of 
an estate which he had lately acquired in his native 
place He was also engaged, towards the close of 
nis life, in the measurement of llie force of magnet- 
ism, and in the cahmlittiun of astronomical refrac¬ 
tion. His health had been thrmrtened for several 
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nok ^^tiipf Icoroiog,-he wow ,«ot,deficient in lite- 
rary'^^„^te;‘and Im. Wat; in pai^e^r, a passiqnate^ 
admirer of Homer. He seemi tii have possessed a 
considerable share of that natural tact and sa^city,- 
whicb was so remarkable in Newton, and which we 
also discover in the works of Daniel Bernoulli; ena¬ 
bling Uiem, like a sort of instinct, to elude the ^ in¬ 
surmountable difficulties with which direct investin- 
tions arc often cncumbei^; while Euler, on the 
contrary, as M. Lacroix miwt truly observes, sqems 
to have taken pleasure in searching for matter, which 
would give scope to bis analytical Ingenuity, al¬ 
though-wholly foreign to the physical invesrigations 
which had first led him to die.tUlKiUlticSiiil^ai^tion, 
It 'would have been fbrtuni^W ^*’1' progress of 
science, if some of tlie most celebrated of M. Bor- 
da's countrymen had profited by his example,'in 
studying to attain that unostentatious stmplidty 
which is the lust result of the highest cultivation. 
(Lacroix in Rapport des Travaux de ht ^ociRi PAi- 
lomathique. Voi. IV. 8. Par. 1800.) (At.) 

BOIIIN(t, generally speaking, is the Art of per- 
foraliitg a soUd body. In the present article, wc 
jpropose to give some account of the Boring of Can¬ 
non, of'CynixDEas, of Muskets, of PoaTnAiup. 
Stowe, of Rocks, and of Wooden Piess. _ 

, 1. Boring of Cannon is perforiiied by placing 
• the cannon on an axis which is turned by a venr 
'strong power, whilst a steel cutter, iit form of a drill, 
is pressed against the metui, and excavates the cy¬ 
lindrical cavity which is required. ‘ Boring may oe 
considered os a branch of tlie art of turning; which, 
in general, is the fiirniation of cane^ cylinders, and 
other figures that have an axis, by making a straight 
line or curve revolve round the axis on which the 
material U fixed, or by making the material revolve 
whilst the generating line remains at rest. In turn¬ 
ing bodies of no great degree of hardness, and where 
it is required to take off only a small portion of the 
surface at once, a small power is sufficient to put the 
turning macliuio in motion; and the longer the edge 
of the cutter which is applied to the metal is, and 
tile harder tbe .taetal, the grcat«>r force is re<]uircti to 
turn the machine. 

Cannon, a* first, were frequent^ made of bars of 
nuBiiiUe iron, placed longitudinally, and these bars 
covered wi^ iron hocqps, the whole welded or brazed 
together. Ordnance of this construction was not 
sufficiently strong to resist the explosion orthfi pow¬ 
der, and did nut admit of the cylindrical cavity be¬ 
ing formed with much accuracy. Its use was, there- 
fofe, gradually laid asklc, anil guns of cast metal 
wjere mnployed. And before the casting of cannon 
became general, guns of cast metal wire reserved 
for die most important situations. thus the ships of 
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1799* ^ cannon, the other ships of war being armed with 

In his manners he was animated and unafiected: wrought-iron guns only, 
he avoided those who sought liis acquaintance mere- Copper, wiwout mixture, has been employed to 
'y from the vanity of being intimate with a man of cast guns, as appears from two large cannon made in 
^ents, whatever pretensions to importance they the time of Henry Vlll. and bearing hie name, in 




tlic Armouiy 6f the Tower of L&ndon^' rw^ecl l^ifeture of the C»nirt»iy 

materials now iiscd for connon arc bronzej the pictal by the blast^furfiacesVafiei frequent* 
which is a mixture of copper and tin, and cast'irbn. ly and sadden^’, from, causes eiAer unknown, or not 
In modern times, the use of cast-iron cannon has be* under the command of the irdn-inaiiter. For thir--^’''’’"^ 


come more general, as that metal has the advantage 
of not being softened by the heat of the inflamma¬ 
tion of the powder; whereas brass guns, when fired 
many times in rapid succession, become heated so 
jiearJy to the melting temperature of the metal, that 
the muzzle of the gun droops. 

Tlic first connon made of cast-raotal were cost 
hollow, with a cavity as nearly cylindrical as could 
1)0 executed by casting. The surface of this cavity 
was then smoothed on a boring machine by steel 
cutters set in a copper head, and disposc<l so us 
to describe a cylinder terminated by a half sphe¬ 
roid. These cutters (in French aKsoin, and the ope¬ 
ration dher) are represented in the French Encyi hp6~ 
die —Planches—fWc. This method of making guns 
has been long laid aside on account of the holes and 
inequalities in the cavity thus formed, and the diffi¬ 
culty of casting the cavi^ so os that its axis shall 
coincide with the axis ot the piece. Cannon arc 
now always cast solid, and the cylindrical cavity is 
formed by boring in this solid mass. 

Hie power employed for boring cannon ought to 
be in proportion to the hardness of the metal of 
w'hich they are composed, and to the size of the 
pieces. For the boring of guns of brass, as it is 
called, that is, a metal composed of ten parts of 
copper, one of tin, and two of brass, or of these 
metals in other proportions, a metal softer and 
more easily bored than cast-iron, horses are fre¬ 
quently employed as a moving power; but the 
strong moving powers of water or steam must 
be had recourse to for boring large guns of cast 
iron, which is the material used for making the largest 
guns now in use, and is also the hardest substance 
used in tlieir manufacture. Indeed, some kinds 
of cast-iron arc too hard to admit the action of the 


reason guns are no longer cast frod) the blast^r- 
nace, but pig-iron already formed is taken, of^ch 
qualities, and in such proportions, as to form atnetal 
neither too soft nor too brittle and bard for guns. 
The different kinds of pig-iron thus selected are 
melted together in a furnace called, in iron manufac¬ 
tories, an air-furnacc, and by some writers a rever- 
fjeralori/Jhrnace, by tlie flame of pit-coal; the flume 
being impelled by a strong current of air produced 
by the rarefaction of the air in a chimney of thirty 
or forty feet in height, the column of the atmosphere 
of which the air in the chimney makes a part, being 
lighter tlian the unrarified columns of the atmo¬ 
sphere next it, its equilibrium with these columns 
is destroyed; the neighbouring columns therefore 
rush through tlic griite of the furnace, which is the 
only apefture by whicli they con attain tlie bottom 
of the rarified column, and tiicy carr)’ the flame of 
tile coal against the pig-iron, which is thereby 
brought into fusion. From the iron thus fused only 
one large gun is cost at one time, the furnace not 
being capable of melting more metal than is requi¬ 
site fur that purpose. 

The gun is cast with two appendages, which are. 
to come off before it i^ finished and ready for use: 
The one is a square piece beyond the cascabel, for 
fixing lliu gun so as. to revolve with the axis of the 
boring-mill; the other is the hood. 

'fhe head in ca.st-iron c.'uinon is a nifUss of cast- 
iron two or three feet long, somewliat bell-shaped. 
It ik a prolongation of the mass of metal beyond 
the muzzle ring, and in the position in which the 
gun is cost, the head is the top of the whole 
muss, the square beyond the cascabel being the 
lowest part. After the metal has cooled, the upper 
surface of the head is cavernous, as is the case 


borer; and for the making of guns it is necessary with the surface that is uppermost during the cast- 
to melt pig-iron of different qualities together, in or- ing and cooling of any large body of cast iron; 
der to have a metal that shall possess no mo're than the sides of die cavities in the he^ are frequently 
the required degree of hardness. formed of cast iron crystallized in a fern.leaf form. 

The quffiity of pig-iron is known by the appear- Tbe intention of the head is to prevent these cavi- 
ance of its surface, nut more decisively by die ap- ties, which arc formed most abundantly at the upper 
peonince wdiich its fracture presents. To obtain surface of the coolmg cast iron, from forming in the 
i this fracture, a man takes one end of a pig in each gun itself. But, notwithstanding the precaution of 

hand, and lifting it as high above his head as be can, casting the gun with a large head, and of mixing 
throws it with force, so tliat the middle of the pig proper kinds of cost irofl in the air-furnace, it fre- 
shall fall across another pig placed on the ground; quently happens tiiat small cavities occur in the 
in this way the pig thrown down is broken. Softer guns. 

grey pig.iron, which is the most valuable, breaks The gun with its head being cast and allowed to Veitiral 
with difficulty, and the surface of its fracture is of a cool, is taken to the boring-mili, where the head is boring, 
grey colour, composed of pretty large crystalline to be taken off, the cylindrical cavity or bore is to 
grains. .Hard or white pig-iron breaks ca^ly; the be formed, and the outside of the gun is to be turn- 
surface of the fracture is white,, and not sensibiy cd- Formerly the boring of guns was done in an 
granulated, the grains tiiat compose it being small, u^wight position; the gun being placed above t]ie 
The pig iron here spoken of is that smelted by the boring-bar was fixed in a frame sliding vertically 
coak of pit-coal. Pig-iron-smelted with charcoal of in grooves; this frame was suspended on each side 
wood has ti fracture of a different appearance, some- by a ^lotflt and tackle,,, and t^e end of each of 
times ianicilnr, like the fracture of a metallic bis- the two ropes was wound round a windlass. By 
mnth. Formerly guns used to be cast from the turning these windlasses, the gun might be raised oy 
blast-ftirnacc; that is to say, inunediutely from the lowered, and by this meank might be allowed either 
ironstone. This was attended wiUi uncertainty in to press witli its whole weight on the boring-bit, or 



. (tewoiu witJi day plai at Wmidh vr^t. A tm 

appai; 9 tu 8 may bd ffeeii in the French Encyd^iidif^ 
\ I’laaches*—Fonte. Another vertical «pparftt^e.ibr 

boring cannon is represented in Rininan,t;,Srrgt»erj(r 
Lisbon, Stockholm, 1789, Tab. IV. *> 

HencAntal Tite pradtice whi^ has lon^ been followed in Uiis 
Hsriog. countJ^, is to place the gun horizontally in the boring- 
mill; and it is fixed on the axis of the mill by 
means of the square piece at the cascabcl. 

In a boring-mill constructed by Smeuton, one gun 
is placed on the horizontal axis of the water-wheel 
itself, and, consequently, revolves with the same ve¬ 
locity. On this same axis is a tootbedswhcel with 
7.1 teeth, H-liich. works two wheels, one placed on 
each side of it, and each having ig teetfi; on the axis 
of cue'll of these a gun is placed; their power is j^th 
of the power of tlie centre wheel. (See Sineaton’s Re¬ 
ports, Vol. I.) On the axis where the power is least, 
smaller sized guns arc bored; on the axis of the 
greatest power, the large guns are bored. A crane 
moveable on a vertical axis, witli a sweep that,extends 
over ail the carriages, with-a tackle .hanging from 
its beam, and wrought by a windlass, serves to place 
the gun on the carriage where it is to be bored, or 
to remove it from one carriage to anotlier if required; 
and idterwurds, wlicn the gun is bored and turned, the 
crane serves to remove the gun from the boring-mtU. 

The gun, whim placed on the machine, has the 
square at the caseubel fixed in a square iron box (G, 
I'late XXXVI. Hg. 5.), on the axis. This box has a 
screw passing through cacii of its sides, and by the 
operation of these screws, the square of the gun is 
adjusted, centered, nnd fixed; die chace of die gun 
is also fixed in a collar N, in which it is to revolve. 
(Tiic collar in the figure is represented too near the 
muzzle ring.) 

The axis on which each gun is fixed, may bo set 
in gear or put in connection w'ith the revolving axis 
of the machioc, so us to move round with it, or taken 
out of gear, so as to remain at rest, aldiough the other 
parts of the innchinc continue in movement. There 
arc various methods of doing this; one is given by 
Sincaton in the work above cited. After the gun 
is fixed on the axis', and before beginning the opera¬ 
tion of boring, die head, which has been described 
above, is cut off near the muzzle ring: for this pur¬ 
pose, the gun is set in gear so as to revolve on Its 
axis with the moving power; and a bar of steel, in 
shape and size like the coulter of a plough, is ap¬ 
plied at right angles to the axis of the gun; the nar¬ 
row side of this bar is sharpened to a cutting edge,* 
so that it has the form of one tooth of a very large 
taw; and this cutting edge is opposed to the direc¬ 
tion of the revolving motion of the gun, and held 
strongly on to the gun by a screw pressing on the 
bar; the cutter takes off an angular portioa.at right 
angles to the axis, till the cylindrical part connect¬ 
ing the head with the gun is so much diminished, 
that the head is made to fall off by the blow of a 
hammer a. plied on it. In brass guns, cast with a 
core, thg head was sawed off by hand with a blade 
of steel, wlio.e edge was toothed as a saw, and the 
sides toothed as files. See the French Encyclopedic--- 
Planches— Fonte, , 
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of heat & g«|teratiM b]f the violent 
ftii^iod of the steel-cutter ob the cast-iron, during 
the operation of cutting off the heads, of guns. The 
quantity of this heal has been estimated by Rum- 
ford in one of his Essays on Heat. 

After the head is taken oli; the workmen proceed 
to bore the gun. This is done by exposing the re¬ 
volving gun to tiie action of a steebcutter, fixed on 
the end of a bar, which bar is placed on a carriage, 
and impelled continually towards the gun. The 
operation of boring is done qn the sumo axis on 
which the head was cut off, if the powea be suffi¬ 
cient ; if not, the gun is removed, by means of the 
crane, to an axis, where it is made to revolve by a 
stronger power. 

The boring-bar is fixed on a carriage, sliding in 
iron grooves, which are truest when made triangular. 
The carriage, which, in the apparatus represented at 
fig. 5, consists merely of the bar on which the reck 
is, is pressed forward by a pinion -P, whoso gud¬ 
geons are on a fixed frame 11B : this pinion works 
into a rack R. llie axis of the pinion has mortise 
holes in it, through which one end of a lever L 
is passed; the other end of tliis lever is loaded 
with a weight W, which causes the pinion to propel 
the carriage and boring-bar towards the gun. In 
many boring-machines there are tw^o pinions on 
tho same axis, acting on two racks; in others, the 
carriage is propelled by two upright levers, on the 
end of one of which acts a weight, hanging from 
a rope, that passes over a pulley; the lower end 
of the upper lever acts on the upper end of the 
lower, whilst the lower extremity of the lower 
lever presses forward the carriage. This method, 
which is free from any inequalities that may arise 
from the teeth of the rack, is figured by Smeaton in 
his Reports, Vol. I, p. 396 . Another method of 
propelling the carriage of the boring-bar, is by a 
screw acting on the end of the carriage. See Mey-' 
er in the Transactions ^ the Acad, of Stockholm, 
.1782, Tab. IX. 

The boring-bar is a strong piece of wrought iron, 
of less diameter than the intended calibre of the 
piece, in order that the boring dust or shavings, de¬ 
tached by tlie cutter, may be got out. The boring- 
bar is increased in diameter near the end, for some 
inches; see fig. 6. B; in this part there is a superfi¬ 
cial groove for receiving the sides of the steel-cutter 
or bit, which is to be, firmly fixed in tho bar. The 
bit T, fig. 6- is made from a rectangular piece of a 
steel bar, in which the two diagonally opposite up¬ 
per angles arc cut ofi' obliquely, so as to form two 
cutting edges like an obtuse angled drill; tlie side 
of the rectangle, opposite to the point of the drill, is 
lioilowcd out in the form of a pigeon hole; this 
hollow fits into, nnd embraces, the solid part of the 
borjng-bar, whilst the sides of the pigeon hole fit 
into die grooves of the bar. Tlic point of this ob¬ 
tuse angk-d bit is pressed against die revolving 
metal of the gun, by the force which propels the 
boring-bqr; and the edges coming in contact with 
tho revolving metal, a conical cavity is produced; 
and by taking off successively a multitude of similar 
shells or .Savings, the cylindrical bore, with a epni- 
z z 



36 ^ 






Gauaon- cnl terminationf it formcil* The diaffletcr of the 
pointed bit first used, must be less than Ute intend* 
cd calibre of U)e piece, ns tl^e boring is to be re¬ 
peated again at least once, in order to nuke the in¬ 
ternal cylindrical surface ns smooth as possible, by 
taking olf any inequalities that have been left by the 
first cutter. In finishing the bore, a cross bit inuv 
be employed. It is a rectangular piece of steel, 
ground to a cutting edge at each end, and put 
through a hole in the boring-bur, in which it is fix¬ 
ed. Tlliv edges of this cutter, in revolving, describe 
a cylindrical surface. After the cylindrical surface 
of tlie bore is mode sufficiently true, and of the re¬ 
quired calibre, a bit without a point, and rounded 
off to the desired curve, is used to form tlic bottom 
of the chamber. 

Some recommend, that the boring bit for cast- 
iron should have its cutting edges brought to an 
acute angle, by being filed hollow; but in this case 
the two edges cannot be brought into one point; 
but the obtuse angled edge formed by the thickness 
of the metal of the bit, joins the two cutting edges 
crossways, and forces itself forwards by being near the 
centre, requiring, however, a considerable pressure. 
These hollow edged bits are not so well adapted to 
continuance of grinding, as the plain ones, but they 
make amends by their mucli less frequently wanting 
sharpening. It does not appear, however, that these 
hollow edged bits liave been found advantageous in 
gun boring. 

The howitzer appears to have had its origin in 
Germany. This piece of ordnance, the mortar, and 
tlie carronaile, in all of which the diameter of the 
chamber for the powder, is smaller than the dia¬ 
meter of the rest of the bore, are first bored all 
tlirough, nearly to the intended calibre of the cham¬ 
ber, and then that part of the bore that requires it 
is enlarged. 

The cutters, in gun boring, become magnetic, in 
consequence of being continually rubbed in the 
same oirection, so that the boring dust is seen ad¬ 
hering and hanging from their edges, when they are 
withdrawn from the gun. 

It is required, that the bore shall be a cylin¬ 
drical cavity, whose axis coincides with the axis 
of the eun; for this pur|)Osc, care must be taken to 
lace the axis of the boring-bar, and tliut of the gun, 
oth in one horizontal line, and it is requisite that 
these two lines continue in this position during the 
whole operation of boring. The centering of the 
boring-bar for this purpose, requires to be done by * 
an experienced workman, and an accurately con¬ 
structed boring-machine is necessary for the conti¬ 
nuance of the right position. 

Whilst on the axis of the mill, the gun has a 
smooth outer surface given it by turning tools, 
which are applied in the way usual in turning metals; 
« wooden guage, or cut-out profile, of the gun, with 
its intended mouldings, being applied to know when 
the turning has been continued to a proper depth. 
W'ken this is done, the' gun is taken out of the bor- 
ing»mill,->the square, at the cascabel, is cut oif by 
the chisel,—and the trunions, and other parts which 
«re not susceptible «f being turned, arc dressed by 


the chisel. Ths cyphers and arms which had been Cubob, 
cast on the gun, are finished by the chisel. 

A cannon is said to be the ultima ratio regum,-^ 
the last argument that governments have recour^^''" 
to; and even this severe kind of argument has sofac- 
times been embellished. Amongst ornainentcik can¬ 
non, the brass three-pounder in the Tower, brought 
from Malta, is a masterpiece: it is covered with 
carving in a good taste, by a sculptor of Rome. 

The touch-hole is drilled by stock and bit, or by 
drill and bow; the drill being propelled by a lever 
placed on a carriage, moveable on w'licels. A fi¬ 
gure of thiwapparntus is given in the Encyclopcdie— 
Planches—Another apparatus for this pur¬ 
pose is figured in Rinman, Bergxmcrks Lexicon, Tab. 

XIV. fig. 9, 10. See also Mongo, Descrifition de 
I*Art de Fabriqner les Cttnorm, in 4to, Pans, 17P4. 

This work was published by order of the revolu¬ 
tionary government, and distributed to the Iron¬ 
masters and Founders, in different parts of France, 
for their instruction. It contains, amongst others, 
figures and descriptions of two kinds of vertical 
boring machines,—of three kinds of horizontal bor¬ 
ing niuchincB,—of a machine for turning the trunions, 

—of two difiererit iiiacliincs for boring the touch- 
hole,—of a machine for putting copper boshes in 
brass gnns,—and of various instruments for examin¬ 
ing and proving guns. 

Befiire tlie gun is sent off, it is examined and 
proved in various ways. And first to ascertain whe¬ 
ther the bore is free (ronj holes, an instrument is em¬ 
ployed, consisting of several elastic steel jirongs dis¬ 
posed in a circle, and with their sharp points turned 
outwards; this being fixed on a hole, is introduced 
into the bore of the gun, and drawn to and fro; the 
points of the prongs press against the sides of the 
bore, and the presence ^f a hole is known by one of 
the prongs getting into the hole, and preventing the 
instrument from being drawn out directly, unless by 
the use of a ring that is pushed over the prongs to 
unbend tlu'in. 

There is another instrument, composed of a board 
twice us lung as the bore of the piece; aloiig the 
middle is a groove proceeding in a straight line. In 
this groove a button is moveable, and on the button 
us a centre are fixed two radii or arms; the two ends 
of these arms within the gun describe a line on the 
inside of the bore when the button is (msiied inwards, 
whilst the extremities of the arms on the outside 
describe two lines similar on the part of the board 
that is situate without the bore: in this way the out¬ 
line of a longitudinal section of the bore is describ¬ 
ed, and its sinuosities or deviation from the axis are 
rendered sensible. This instrument is seldom used: 
it requires to be made by a workman skilled in the 
construction of mathematical instruments, or in 
watchmaking. 

A lighted wax-condle is introduced into the gun 
for tlie purpose of seeing any defects there may be 
in the box, or the light of the sun is reflected into 
the box by a mirror. The strength of the gun is 
proved firing it with a large charge of powder; 
and by rorcing water into the bore by a powerful 
forcing pump, the touch-hole being stopped, and the 




C)Hadcr*. mouth of the {>!(»«, 89 . that water forised in by tlte 
mouUi cannot return that way. 

'v, 2. UoRiMU or OYi.it)t>xits fhr t;teaRi>eDgines, 

and for blowmg ow^ineB, and the bring of the 
H.>rking barrelit of large pumps,and other hollow 
cyliVders in which pistons are to work, is performed 
by linking the steebcutters describe a cylindrical 
surface on the inside of tile cylinder, whilst the cy¬ 
linder remains fixed. Tlie first steam-engine cylin¬ 
ders in this country were of brass, or of a mixture of 
copper and tin ; this was the case with the cylinder 
of the steuni-engine, erected in the early part of tlie 
eighteenth century, for lifting water from the col¬ 
liery of Elphinston in Stirlingsliire. Hut, since that 
time, the construction of steam-engines, luid the ma¬ 
nufactory of cast-iron, have been greatly improved; 
the uses of both hav^ been much extended; and cast- 
iron has now for a long time been the only material 
employed in making cylinders for steam-engines, 
and other large cylinders in which pistons are to 
move. 

In the boring of cylinders, the steel-cuttcrs are 
fixed ill a cutter-head, which revolves with the bor¬ 
ing bar at the siiinc time tliat it is impelled along the 
interior surface of the cylinder by a rack, with a pi¬ 
nion moved by a lever and weight as already de¬ 
scribed. The axis or boring-bar, employed for 
cylinders, is a hollow tube of cast-iron, and has 
,*1 groove passing through it: the length of this 
groove is proportioned to the length of the cylin¬ 
der t« be bored. The cutter-head consists of two 
cast-iron rings, the first .>f which is accurately 
fitted on the boring-bar, which is turned truly cylin¬ 
drical, so that this ring may slide along the boring- 
bar ; the second ring is fi.'ted round the first by 
wedges ; its diuineter is proportioned to the diameter 
of the cylinder to be bored; on its circunderenee are 
eight notches to receive the steel-cullers, which are 
fixed in by wedges. The first ring is fixed on the 
boring, bar, so us to nwke the whole cutter-head 
move round with tlie boring-bar, by inrans of two 
sinalJ iron bars, vvliioh go through notches in the 
first ring, and pass through the gre.ove of the boring- 
bar. These small bars have each a round hole in tlie 
part which passes through the geometrical axis of 
the boring-bur; through these round holes there 
passes a bolt, which forms the end of the rack; a key 
IS put through the end of the bolt, which prevents 
the rack from being drnun back by the lever and 
weight; and by this means, the rack impelled by the 
lever and weight pushes forward the cutter-head, 
which is at the same time revolving with the boring- 
bar : the connection of the rack and cuitcr-lieud be¬ 
ing round, and in the axis of motion, the. rack is 
thereby free from the circular motion of the cutter- 
head. This mode of constructing the boring-bar 
was invented in the works of Mr Wilkinson, at the 
time when accurately bored cylinders came to be 
required in consequence of Mr Watt’s improvements 
in the steam-engine. In the machines about to be 
mentioned, the cutters are made to advance by a 
train of wheels deriving their motion from Uie power 
that turns the boring-bur. 

BUiiiipl<}’« An apparatus of great merit was contrived and de- 

MuL-hine. scribed in 180S by Mr Billingsley, Engineer of the 


^^iin^jCr^-works, nieorBriii^^. (S« Beptriorjf C^ga ^few'' 
^>4Ws, WBOOpd series, Vol. 11. p. 328.) In this me- 
thocf, dhe cylinder is placed wldf its axis peipendi- 
Gular to the horison. The object of which u, first, 
that the boring-dust may fall out, and not remain on 
one side of the cylinder, wearing the cutters; so diat 
in this way the cylinder may be bored through with¬ 
out changing the cutters, by which means a more re¬ 
gular bore is obtained. Secondly, That tlie cylinder 
may not deviate from its cylindrical form by its own 
weight, a deviation which is found to take place In 
large and slender cylinders when laid on their side; 
the vertical diameter being then less than the hori¬ 
zontal diameter. A siiuilur loss of shape may happen 
to cylinders that are improperly wedged and strap¬ 
ped down for the purpose of being bored. In this 
method, the cylinder is fixed with screws by the 
flanges, where it is most capable of resistance, and 
the screws are disposed so as to press the cylinder 
equally all round. Thirdly, That the operation 
may be sooner complett'd, whicli is eftected in con¬ 
sequence of less time being employed to fix the 
cylinders in this nieUiod. In the usual mode of pro¬ 
pelling the cutters described above, the attendance 
of a man is necessary to change the position of the 
bar on the axis of the pinion, and to raise the weight. 

'i'liis attendance is dispensed with in the machine 
under consideration, the mechanism fur propelling 
the cutters being as follows. A leather strap passing 
over the boring-bar, cnnimuiiicates the revolving mo¬ 
tion of the boring-bur to a wheel, which communi¬ 
cates a slow motion by a train of wheels and pinions 
to an axis, bearing two pinions which work into two 
racks; these racks push the boring-head and cutters 
slowly forward on tlie boring-bar, at the same time 
that the boring-lieud is revolving with the boring- 
bar. The velocity with which it is required that the 
cutters shall advance, varies as the diameter of the 
cylinder varies, the moving power remaining tlie 
sonic. Aud by altering the train of wheel-work, the 
cutters may be made to advance with any velocity 
required. 

Figs. 1, 2, 3, and 4, Plate XXXVI., are different Murny’i. 
views of the machine for boring cylinders, invented 
by Mr Murray of Leeds. Fig. 1. is an elevation, and 
fig. 2. a plan of the machine. W fig. 1. and 2. is the 
spur wheel, deriving its motion from water or steam, 
and communicating a revolving motion to the boring- 
bar. The toothed wheel A fig. 1. moves round with 
the boring-bar B on whicli it is fixed; it gives motion 
.through the wheels D andE, and to the screw S, whose 
thread act on the two racks, which racks are fixed to 
the cutter-head H, aud revolve with it. The velocity 
with which the cutter-head is impelled along the 
cylinder, depends upon the number of tlircads of the 
screw in a given length, and on the profiortions of 
the wheels A, C, D, and £ to each other. By va¬ 
rying the velocity of the screw, the cutter-head may 
be made to move in either direction, up or down the 
cylinder. F is a pinion, whose axis ends in a square, 
which may be wrought by a key, so as to bring the 
cutter-head out of the cylinder, or push it home by 
the hand when that is required. 

The cylinder is fixed in its bed by screws passing 
through two iron rings, as represented at fig. 4.; in 
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CylMen this way the cylinder U equally pressed in the diflfer- 

Muikrt*. '** circumference. 

Fig. 3. is a transverse elevation of the collar in 
which the end of the bar at A, fig. 1. turns; X is 
the gudgeon in which the spindle X, fig. 1. turns. 
In fig. 3. are also seen the two apertures through 
which the two racks pass. 

Ily this machine also, the flanges are turned truly 
plane, so that the lid of the cylinder may fit on ex¬ 
actly. 

The patent granted in IT*)*) to Mr .Munloch, En¬ 
gineer, lledruth, for new methods of eonstrncting 
Hteani-engineH {Hcc ftepertori/ n/'Arix, V'ol. Xlll.), 
contains sonic articles relative to boring, lie em¬ 
ploys an endless screw, turned by the moving power; 
this screw works into a toothed wheel, whose axis 
carries the eutter-hoiul; and thisnicthod, he says, pro¬ 
duces a more smooth and steady motimi than the 
usual inode of fixing the boring.bar immediately on 
the axis turned by the moving power. 

Another article in Mr .Murdoch's patent that re¬ 
lates to boring, is his method of forming the cy¬ 
linder and steam c.'ise. lie easts them of one .solid 
piece, and then bores a cylindrical interstice, by 
means of a boring tool, made of a hollow Cylinder 
of iron, with sieel-cutters fixed to its edge, and act¬ 
ing like a trepan. 

The clmmbers of brass pumps, whose diameter docs 
not exceed a few inches, arc fixed within iron rings, by 
means of screws, in the manner described above when 
speaking of Mr Murray’s apparatus. The rings arc 
made accurately cylindrical by turning, as is also the 
boring-bar. The boring-bar has four cross arms on its 
outer extremity, to one of which a handle is fixed, 
whereby a workman makes tlie boring-bar revolve. 
The cuttcr-hcad is made to advance along the bor¬ 
ing-bar by a screw. 

3. BoniN’O THE BAKREr-S OF MUSKETS AND OTHKlt 
SMALL ARMS. Uectiingular pieces of iron are forged 
of a projier length and breadth ; these are heated in 
the fire, and the two lung edges, which had been 
previously ibiniied off, are welded together on a imiu- 
dril. The barrel thus formed, i.s fixed by a screw on 
a carriage that moves in iron grooves ; this carriage 
is propelled towards the boring-bar by a rope which 
passes over pullics, and has a weight hanging from 
Its end. The boring-bar is turned by the power of 
the same mill that turii.H the grinding-stones for po¬ 
lishing the outside of the barrels. (.See Kncyclo- 
—PIanclu‘8— Arqin’bmkr } and llozier, Intro¬ 
duction aux ObservalioH-i stir fa P/ii/sitjur, Tom* 
1. p. 157.) Water is thrown on the barrels whilst 
boring from a trougli placed underneath. After 
the barrel is bored, the interior surface of the 
bore is polished by the action of the boring-bar. 
The barrel is tried during the operation, by an iron 
gauge of an iuch and a half in length, and of a dia¬ 
meter equal to the intended diameter of the musket. 
When the barrel is bored, it is held to the light and 
looked through, and if it contains any flaw, the 
place of that flaw is marked on the outside with 
ehaik, and the barrel is put on the mandril again, 
and the defective place heated and hammered ; the 
workman also examines with a gauge, whether the 
barrel ie crooked. When the bore mu no flaws, the 


Muskets. 


barrel then ua jergOM the operation of the grinding- Musketi 
mill, to the effect of polishing its exterior surface. J 

Rifled'barrels are pul on a bench twelve leet long. 

The boring-bar is guided by a matrix or female- ■ f— 

.screw, whose spiral curve is similar to the spirabarf"' ' 
the rifles intended to be made; the boring-bar l^ng 
fixed to a male-screw, which jiasses tiirough t4c- fe¬ 
male-screw, and fits it exactly. The lenuile-so'ew Is 
fixed to the bench, and has four threads and as many 
furrows; these threads, in general, return to the 
point of the circumference from which thw set out, 
or make ti revolution in the length of two feet. The 
niale-sercvv, which fits into the female-screw, has at 
one end an iron bar attached to it, by which it i.s put 
in motion; at the other uxtromily is fixed the boring- 
bur, which pusses through the barrel to be rifled; the 
boring-bar has a cutter fixed in it, which forms a 
spiral furrow iu the barrel n hen the screw is turned 
by the handle. The number of spiral tlireads iu 
ritle-burreis is from three to twelve. .Sometimes the 
threads and furrows of the rifle-b.irrel iire required 
to be in straight lines; in this case a straight lined 
matrix is used. In order that the threads may be 
placed at an equal number of degrees of the cir- 
cumfureiicc from each other, the beiieli is furnished 
with a brass plate, divided in the same w'ay us the 
plate of the machine for cutting the teeth of clock- 
wheels. 

4. Boilivo OF eORTLANir STO.N’E, SO OS to form Porll«n4 
pipes. That kind of calcareous stone, called by®**"*' 
Geologists oolite, which is quarried for building 
at Portland, Bath, in the neighbourhood of the city 
of Paris and other places, admits of being cut with 
an iron blade, with sand and water, acting as a saw. 

The more coinpuct liniestones and marbles arc also 
cut iu this way, but not so easily. Tlie utlicr kinds 
of stone tliat can be squared for building, namely 
s,andstonc and granite, do not }ield to the saw-, but 
are formed into tlie desired sliniie by the chisel and 
hammer. A modification of this mode of working 
Portland Stone, consists in foiining it into pipes. 

The method of Sir (Jeorge Wright, jiroposed in 
180.5, is as follows: A hole is drilled through the 
block of stone, in which a long iron bolt is inserted * 

for the saw to work round as a centre; this bolt 
forms the axis of the cylinder which is to be taken 
out, and projects considendiiy beyond the block at 
both ends. Another hole is drilled in the intended 
circumference; into this the blade of the saw is in¬ 
troduced. The frame of the saw is so disposed, that 
when it is wrought to and' fro, the blade is guided 
by means of tlie centre bolt so as to describe the in¬ 
tended cylindrical circumference. In tins way a solid 
cylindrical core of stone is detached, and a cylin- .' 

drical CiTvity or pipe left in the block. Or the saw 
may be made to describe a circle without drilling a 
hole in the centre, by drilUng a bole in the circum¬ 
ference, and fixing ihi the surfiioc of the stone two 
metallic concentric rings, so that the hole shall be 
included in the interstice between the rings. Tim 
saw is then introduced into the hole, and being work¬ 
ed, it cuts in the circular path formed by the inter¬ 
stice of the rings. See lievertory cf Arts, second 
series, Vol. VIIE 

Mr Murdoch’s method, for which h« obtaiDpd a 



portiaRd patent in l$j|0, ()> prefei^le in practice to the above 
Stone inouiipnfii mi-thotl, tic e.nployif a C)liiv1ricalMawto 

Rocks. *“ 

_ - ->_■ centre of tlte ifitended pipe, tl»is pluij receives the 

lower end of a vertical spindli*, longer tlian the in- 
Ujided pipe; this spindle is sijuau , and has sockets 
slii^ng on it. On tiie upper part of the spiiiille is a 
pulley or toothed-wheel, by which the spindle is 
niadc to revolve. Near the lower end of the spindle 


reach no fitrthcr} he then emidoys the second 
and third boring-bars in-like manner; after each 
stroke of the hammer, the boring-bar is ttn tied round 
a portion of tlie cirenmfertoce. Tin* &Ume, pulveria- 
vil by the action of tlie boring-bnr, ns it hniders the 
progress of the operation, must be reiuowd trom 
time to time by means of an iron rod, terniinnted at 
riglit angles by u small round plate. I'roiii the dif. 
ferent diuracter of the boring-bars, it follows that 


is a wheel, having a circuiiiterencr like a hoop, three tlie end of tlie hole is of a smaller diameter than the 
inches broad. The diuincter of this wheel is soin. wliut beginning. The depth to which the hole is bored is 
less than that of the pipe to be bored. It repilutes jiroportioiied to the nature of the rock. It varies 
the motion, and fits in the inside of a tube of metal from 10 to 1.5 and 30 inches. When the rock is 


attached to the spindle. The diuiiieler of the tube is solid a great way round, u deep hole is not used, 
nearly cijuul to that of the intended jiipe: its length because the resistance at a coiiAiderable depth, in 
is greater by two feet. On the lower edge of the such a siiii.atioii, is too great; so that the explosion 
tube is a riai of metal, so much thicker than the does not split the rock round the powder Cliunibcr, 
tube, that the groove cut in the stone by the rim, but acts upwards agaiu.st the rauiniing, ivlierc it meets 
may admit the tube to move freely iii it. Tins rim ivith less resistance. Hut if the rock be laid bare on 
lia-s an eilge like that of a stone-cutter's saw, and one side, a deep hole is advantageous. Water is 
perforins here tlie office of a saw. The tube is poured into the hole during the operation, to fucili- 
caused to make a reeiproeatiiig circular motion tate the oction of tlie boring-iron. When the hole 
round the spindle. There is a cistern placed above is perpendicularly dowmvards, it is kept full of water; 
the tube, for the purpose of conveying a mixture of when the hole is driven from below upwards, no 
sand anil water into the cylindrical groove formed in water can be used. The water must bo taken out. 


the stone, whilst the iiinchiiie is working. and the hole dried, before the cartridge is intro- 

Stone pipes, made in the above described way, have duced. The most frequent case is, that one man 
been tried for conveying water in London. They performs the work, liolditig the boring-iron in his 
were joined by means of Parker's cement, which left band, and striking on it with thu two pound 
consists of clay ironstone, hiinit, and ground to a. hammer in bis right. Kometimi's two men are set 
fine powder. This wa.s the best iiuititrial that could to do the work, one holding tlie boring-iron, whilst 
be got fur forming the joints; but these joints crack* the second strikes it with a hammer of -I- or .5 jioiinds ; 


cd, and allowed the water to escape in consequence tiiis is dune wliere it is required to iiiuke the hole SO 
of the motion of the carriages on the streets under or 30 inches deep. When a still deeper hole is want* 
which the pipes were laid; and the adventurers ed, two men strike alternately with heavier hum* 
found that they had hewed out unto themselves iiiers. 



broken cisterns, that could hold no water,'' 

Rocks. .‘i. Bokino of mocks, for the purpose of split- 

ting them by means of gunpowder. We have al¬ 
ready treated this subject uniler Bf.AsTiNo, iind 
shall only add here the mode of boring fur this pur¬ 
pose practised in the mines of (Germany. 

A boring bar of .steel is applied to the .stone by 
its lower end, whilst its upper extremity is struck 
witli a hammer of two pounds in weight. The form 
of the lower end of the boring-bar is variou-s; some 


6 . Boiiimo of woooes i-ipf..s, is done by means 
of a long auger, hegiiming with one of siiiuil dia-Pipes, 
meter, and proceeding to employ successively spoon- 
formed augers of larger diameter. Not withstand* 
iiig the frequent employment of cast-iron pipes, some 
wooden pipes are still used for conveying water 
in London; they are of elm, which is the kind of 
tree must frequent in the neighbouring country. A 
pipe is bored out of one trunk of elm, and the bark 
is leA on. When u tree is to be bored, it Is fixed 


were formed like a swallow’s tail, ending in two 
points; this form is no longer in use. Another kind 
has the end Ibnncd by the mtcrsection of two wedge- 
shaped edges, with a point at each corner, and one 
in the middle. A third kind has the end composed 
of four pyramidal points, with cavities between 
them. A fourth kind, and which is tliat most fre¬ 
quently used, has the end in form of a wedge. See 
liinman, Dcrgvierks Lexicon. Stockholm, 178y, Tab. 
II. Three sizes of boring bars arc employed to 
raako one hole; the first is the shortest and thickest, 
the second is longer and less in diameter, the third 
is the longest, and the least in diameter. When a 
hole is to be made, a small opening is first formed 
with a pick in the place where the boring-iron is to 
be applied; and all pieces of the rock are removed 
that might impede the action pf the powder. Then 
the workman uses the first boring, iron, which he 
.drives with blows qf the buttpnsr tjdl this boriog-iron 


on a carriage, with a ruck on the under part. This 
rack (its into a pinion, whose axis passes through 
gudgeons on a fixed frame. On tlic axis of the pinion 
is a ratchet wheel, moved by two catches, which de¬ 
rive their motion fi oni the wind or water power that 
turns the auger; and tlie pinion is moved in a direc¬ 
tion that brings the tree towards the auger, .See a fi¬ 
gure in the Eneyclopadia Dritannica, J'late CCCXIX; 
and in Beiidor, ArckUeclurt Hydrau!ique,l 1, ,?41. 
This apparatu-i is the same as the one employed in 
saw-inilis. In the boring of pipes for tlie water¬ 
works in London, the tree is made to advance by 
ropes, which pass over a windlass wrought by men, 
whilst the auger is turned by a horsc-niiTl. Woodea 
pipes arc frequently bored by an auger having at its 
outer end a wooden drift or handle, which is put in 
motion by the workman. ITie trees are placed on 
tressels, and there arc also tresscls of a convenient 
height that support the auger; there is also a lathe 
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Bating to turn ono end •/ the tree conicidt «o as to (it into • 
' a conical cat'lty in the end of the adjoining tree, and 
j— thus form a joint water-tight. The end of the tree, 
which receives the adjoining pijpe within it, has a 
surface at right angles to tite axis of tlie pipe. Into 
this surface is driven nn iron hoop, whose diameter 
is some inches greater than tlic diameter of the aper¬ 
ture of till! pi|>e. This precaution prevents the tree 
from splitting when the conical end of the next tree 
is driven home. When the tree is crooked, a bore 
is driven in from eucli end, and the two I/ores meet, 
forming an angle. An auger, whose stalk is formed 
spirally for some way up, is figured in Bailey’s Ma¬ 
chines of the Society of Arts. The object of this is 
* that the chijis may be delivered witliout taking the 
auger out oi the hole. 

There is a patent granted in 1796 to Mr Howell, 
Coalmaster, of Oswestry, for boring woodcii pipes by 
a hollow cylinder, made of thin plates of iron, about 
an inch less in diameter than the hole to be bored. 
To one end of this cylinder is fixed a flange about a 
quarter of an inch in breadth, and one part of this 
flange is to be divided, so that, being of steel, a cut¬ 
ter is formed thereby. The object of this method is 
to bore out a solid cylinder of wood, capable of 
being converted into a smaller pipe, or of being ap¬ 
plied to some other use in carpentry. {Repertory of 
Arts, Vol. IX.) This kind of borer is like mo trepan, 
which is a hollow cylinder of steel, saw-toothed on 
the edge, and, when made to revolve rapidly on its 
axis, in the hand of the surgeon, it saws or bores out 
circular pieces of the flat bones of the head. (Y.) 

BOIlN (iGNATitrs) Barom Von, Counsellor in 
the Aiilic Chamber of the .Mint and Mines at Vien¬ 
na ; of considerable eminence in the scientific world 
08 g Mineralogist and Metallurgist, and a promoter 
of science: was bom of a family that had the rank of 
nobility, at Karisburgh in Transylvania, in 1743: ftid 
died in 1791. He was educated in a College of the 
Jesuits at Vienna, and afterwards entered Into that 
order, but continued a member only during sixteen 
months. He then went through a course of study 
in law at Prague, and afterwards travelled into Ger¬ 
many, Holland, and France. On his return to Prague, 
he engaged in the study of Mineralogy. 

The mines in the dominions of the house of 
Austria arc very important, and give livelihood to a 
numerous population, more particularly in Hungary, 
rransylvania, and tlie Bannat, and in Styria anci Ca- 
rinthia. Idria produces mercury; Bohemia, tin and 
cobalt: and the other metals are got in sufficient 
abundance, not only to supply the internal trade of 
the nation, but also for export, either in the form 
of raw metal, or manufactured into various instru¬ 
ments. A revenue accrues to the public Treasury 
from the mines in various ways. Some, as those of 
Schemnitz, Cremnitz, and Idria, are wrought on ac¬ 
count of government, A tenth part of the produce 
of.all mines wrought by private adventurers goes to 
Government os a royalty. Government has a right 
of pre-emption of all metals, and an exclusive right 
of buying all gold and silver, the produce of the 
country, at s stated price. The annual quantity of 
gold and got flrom the mines of Hungary and 
'1 Vansylvahia, iid coined into money at the Mbit, 


during the reign of Maria Theresa, amounted in value Aom. 
to about L. 800,000 Sterling, llie mines in other 
parts of the dominions produced likewise a consider¬ 
able quantity. Maria Theresa, seeing their import¬ 
ance, did much for the regulation of the mines ; aniL>*'' 
witli a view of diffusing the knowledge of Minerali^ 
iiimingst the nobles, many of whom were proprietors 
of mines, she had lectures on that science delivered 
in the Universities. The administration of the re¬ 
venue arising to Government from this source, is 
conducted by a Board composed of Managers, Over¬ 
seers, Assnyers, and other Officers, who are brought 
up in the knowledge of Metallurgy and Mineralogy, 
and reside at the mines. The operations of these 
functionaries are under the control of the Aulic 
Chamber of the Mint and Mines at Vienna, which 
keeps a set of books where all the transactions rela¬ 
tive to the mines, and their situation and state, 
are digested imd registered. An administration 
thus constituted oflers a field of some preferment. 

Von Born chose to devote himself to this line of 
life, and was received into tlie department of the 
Mines and Mint.at I’rngue in 1770. 

About this time he met with on accident which 
nearly proved fatal. In the course of a mineralogi- 
cal journey through Transylvania, he came to Felso- 
Banya, where, the gang is rendered brittle and de¬ 
tached from the rock, by exposing it to the flames 
of wood heaped up in the mine and set on fire. 

Having gone into the mine soon afler the combus¬ 
tion had ceased, and .whilst the air was iiot, and 
ciiorged with arsenical vapour, and returning tlirougli 
a shaft which was occupied by a current of this 
vapour, he was depriveu of sensation for fifteen 
hours, and, after recovery, continued long to sufier 
from a cough and general pain, ^urnc time after 
this accident, he was aftected with violent colics, 
which a large dose of opium removed, but left him 
with a numbness of the lower extremities, and lame 
in the right leg. In the latter part of his lite he 
was deprived of the use of his legs. All these cala¬ 
mities, which, however distressing, did not repress tlie 
activity of liis mind, were considered as tlie conse¬ 
quences of the arsenical fumes he liad inhaled at 
Feiso-fiunya. 

One of the chief objects of bis exertion was to in¬ 
troduce amaigamation in Hungary, in place of 
smelting and cupellation heretofore used in that 
country, for extracting silver from the ores. Pliny 
and Vitruvius speak of. the use of mercury in col¬ 
lecting small disseminated particles of gold. On tlte 
arrival of the Spaniards in America, the Peruvians 
extracted the silver from the ore by smelting-fur¬ 
naces, exposed to the wind on the tops of hilJ.s. The 
uicksilvef mines of Guancabellica in Peru were 
iscovered in 1563, and three yeart .dtereafter the 
Spaniards began to employ ama^Ataatton. Alonzo 
Barba, an Andalusian, farto'er hnprov^ the process 
by the addition qf heat. Amalgamation had been 
practised in Eorope for collecung silver and gold 
when they existed in visible metimic particles, but 
nfit in the case of ores where the gold and silver are 
invisible, even with the aid of a microscope. Soon 
after its application to ores in America, an attempt 
wras made by a Spaniard to introduce this operation 














for extiictfhg ^Ivbr from the orei io fikAemla, Irat 
^without succecB. GeJJerti Walerius, and Gramferf 
had written agiunst the uae of Amalgamation when 
applied to ores. But Von Born, seeing iUi advantages, 

E nrticularly in the saving of fire'irood, which had 
ecotnc scarce in many parts of Hungary, set about 
examining the accounts given by authors of the dif* 
fercnt processes used in Mexico and Peru; repeated 
these processes experimentally, first in the small 
way, leaving out the ingredients that a knowledge 
of the chemical action of bodies showed to be 
unnecessary; afterwards he had the process car* 
ried on in the great way for several months near 
Schemnitz, under the inspection of Ruprecht. At 
this time he published his book On Amalgamation. 
It contains a history of Amalgamation, and extracts 
from different authors describing the South Ameri* 
can methods. This occupies nearly one half of the 
volume. He then gives the chemical theory of ope¬ 
ration in its different steps, describes the method he 
had adopted at Schemnitz, and gives figures of the 
machinery employed. 

Von Born met with much opposition in his attempts 
to introduce Amalgamation, lie says that some book- 
learned Chemists, who never had handled a retort, 
and some Mine-Overseers, wlien he first setabout his 
CN[)erinients, declared tliat it was impossilile to ob¬ 
tain silver by that method. After he had succeeded 
in getting silver from the ore publicly at Vienna, bis 
detractors came forward with doubts and long calcu¬ 
lations, showing that the process was inferior to that 
already in use. At last his process was tried suc¬ 
cessfully in the great way by orders of Joseph H. at 
Meliemnitz; and then the calculators and doubters 



greftt'a fkvoui^tt tt^t^ him, that he found neris 
room for invectives agaiostr Bie' monks even in. Itis 
book On Amitlgamation. The Monks in tlus Aus¬ 
trian dominioiis were not then in a situation to 
obtain redress against this lampoon; for it was pu5- . 
lished in 178S, when Joseph 11. had suppressed many 
of the Monasteries in different parts of his dominions, 
and transferred their property into his treasury, al¬ 
lowing but a scanty sum for the subsistence of the 
members of these communities. 

Von Born was well acquainted with Latin, and the 
principal modern langu^cs of Europe. He also 
possessed information in many branches of science 
not immediately connected with Metallurgy and Mi¬ 
neralogy, which were his professed pursuits. He had 
a good taste in the graphic arts, and his printed 
works are ornamented in a neat manner with vig¬ 
nettes illustrative of the subject. 

His inclination led him to engage in politics; and, 
in particular, he took an active part in the political 
chmws in Hungary. After the death of Joseph, 
the Diet of the States of Hungary passed a great 
many acts, rescinding the innovation&of that scliein- 
iiig Ruler, which tended to force upon them German 
Governors and laws, and even the German language. 

This Diet conferred the rights of denizen on several 
persons of distinction who Tiad been favourable to the 
cause of the Hungarians, and, amongst others, on 
, Von Bom. At the time of his death, he was em¬ 
ployed in writing a historical work in Latin, entitled, 

Fatii Leopoldini, probably relating to the prudent 
conduct of Leopold II., the successor of Joseph, to¬ 
wards the Hungarians. 

He was of a middle size, slender made, and dark 


shrugged up their shoulders, saying, '* It is only the 
old Spanish process of Amalgamation.” 

Ho obtained from the Emperor an order that his 
method should ite employed in some of the mines 
belonging to Government, and that he should receive 
a tliird part of the savings arising from the improve¬ 
ment during the first ten years, and four per cent, of 
this third part of the savings for the next twenty 
years. 

He was a Satirist, without possessing die qualities 
of style that are necessary to attain a high rank in 
that class of writers. The SfaaU PerueHe, a tale, pub¬ 
lished without his knowledge in 1773, and an attack 
on Father Hell, the Jesuit, and King’s Astronomer 
at Vienna, are two of his satirical works. The sati- 


coniplexion; his eye was penetrating and his countc- ' 
nance agreeable. His constitution was delicate even 
before his accident. He was a pleasant companion - < 

and fond of society. He lived in splendour, and his 
house at Vienna was resorted to by scientific men of 
all nations. It is likely, that his profits from the pro¬ 
cess of amalgamation were not considerable; at least, 
they were not sufficient to put his fortune to rights, 
as his afiairs, at his death, were in a state of insol¬ 
vency. His family consisted of a wife and two 
daughters, who survived him. See Townson’s 7Va- 
vels in Hungary, and Pezzii, Ostreieh Biographien, 

1792. 

The following is a list of his published writings, 
and of the works of others which he edited: 


rical description of the Monastic Orders, written in 
form of an academic inaugural dissertation, entitled 
Monachologia, is generally ascribed to Von Burn. 
In this piece the Monks are described in the techni¬ 
cal language of natural history. Von Born, however, 
was not deeply versed in the phraseology of Lin- 
nsuB; and it is the opinion of some good judges of 
the subject, that the umguam at least was furnished 
by Hermann, Professor of M^edicine in the Univtrst- 


Lythophyladum Borneanum, 177Svo. This is a 
Catmogue of his collection of minerals, which col¬ 
lection ha afterwards sold to Mr Grevillc, and it 
forms a part of the maj^nificent Greville Collection of 
Minerals, purchased trom the heirs of that ^ntle- 
man by Parliament, and deposited in the British 
Muspuui. This Catalogue is arranged according to 
the system of Cronstedt, with the nomenclature of 
Linnaeus. 


ty of istrasburg,’ and author of the very ingenious 
work on the mutual affinities of animated beings, 
entitled, Tabula AJ^nitatum Animalium Common- 
tario iUustrata. But although the technical lan¬ 
guage may not be Von Born’s, the sentiments 
are such as he was known to profess; for the to* 


Index rerum naturalium Musaei Casarei Vindo- 
boHcnsis. Pars. 1. Testacea, Vindob. 177t>> fol. maj. 
This splendid volume, which contains the description. 
and figures of the sltells in the Museum at Vienna, 
was composed by order of the Empress Maria The¬ 
resa, The shejls arc arranged according to the 
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IToni. method of Linnaeus. Von Born’s kndwlcdge in this 
depai'traent of Nuturnl History was not profound, so 
that, he needed some assistance in coroposinf* the 
work. The shells only are described; of tlie animals 
to which they helong little is said. Joseph II. coming 
to the throne, ttiid being fully occupied with a mul> 
titude of innovations nnd vast sclumies for the (ig> 
grandizement of the House of Austria, the project of 
continuing the work, so as to form a description of 
the uiiole Museimi, was laid aside. 

Oh the JiHnIgsmntitm of Oren containing Gold 
and Silver, in the (lemian language, published iu 
410, in 17H(>. Of this work something luis been al' 
ready saiil above. There is a translation o'* the work 
into Kngli.sli, by llaspe, a Hanoverian, once Pro¬ 
fessor at Hesse Cassel, and who alYcrwards resided 
in Britain, where he was sometimes employed as 
a viewer of mines. * 

Catalogue me.ihudiqne ct rahomte dr la Collection 
dex Fosst/es de Mademoiselle Ffeutiore de Jlaiii, a 
Vienne, 8vo, 1790* This catalogue is tirawn up so 
ns to Ibrin a system of mineralogy, caeh species 
of mineral being carefully dcscribecl, and arrang¬ 
ed systematically. It was tvell esteemed, and cited 
by mineralogical writers in its time, hut has been 
superseded, like other treatises, by more recent 
works, on account of tlie great ailditions that have 
been contiiumily making to the scioneo. 

He edited the .Jesuit Pod.is description of the 
machines used in the mines of Schi'ninitz. 

Ferbers Letters from Italy ; v. ere written to nnd 
edited by Von Born. I'erber and ho were in habits 
of great intimacy ; and, Berber in return, published 
, the lettor.s that Von Born addressed to him, during 

his excursion in Transylvania, Ac. in 1770 ; en¬ 
titled liriefe uber minernlogiscke gegenstande anj 
seiner reise dunk das Temeswarer Jiannat, Siehen- 
biirgcH, Ober nnd Nicder Hungurn. 1‘Vankf. 177-4. 
lo this work is prefixed a well engraved portrait of 
Von Born. There is an English version by llospe, 
and a Erencb one, with notes, by Monnet. 

lie lent his assistance to-the first three volumes of 
a work published iu (lerniau, entitlbd Portraits of 
Learned Men and Artists, natives o/' Bohemia mid 
Moravia. 

There are some papers of his in the Abhandlungen 
iter JJijkniisiher gesclkchaji den IVisseusciuifien. 

The Transactions of a Private Society at Prague, 
in Bohemia, for the improvement of Mathematics, 
Natural History, and the Civil History of the coun¬ 
try, contains several papers written by him. He 
wu'> the founder of this soeli-ty. 

He published an annuai periodical work in Gor¬ 
man, eniitietl The Philosophical TransacHoits of the 
Masons’ Lodge of Concord at Vienna, This nuisons’ 
lodge, of which Von liorn was the founder and patron, 
employed a part of its meetings iu scieiililic pursuits. 
This, as well as other sucieties of a similar nature, was 
tolerated by Joseph II. for some time; but he after¬ 
wards imposed restraints that cmiscJ its dissolution. 
Von Bor.i was also a zealou'. im-mber «)f the Society 
of illiinuoati; and when the Elector Palatine of Ba¬ 
varia '>ipi<'essed the masonic soeietic-s iu hi.s do¬ 
minions, Von Born being a member of the Acaden^ 


of Scienlsei of Munich, was required to declare, within Bom 

eight days, whether he would witlidrow fVom the ma- . A 
sonic societies. He returned tut answer, in which h©. 
praised the principles of the free-ntasons, and resign- 
ed his place in the Academy, by sending back his 
diploma. 

He wrote some articles in the German woric 
published by Trebra, mine-director at Zellerfeld in 
the Horlz, entitled, a System of Instruction in the 
Art of Workino Mines, 4to. Also, Observations in 
support of the Metallizrition of the Alkalis, in Crell’s 
Annals, 17JK), 1791. Ruprccht and Tondi thought 
at that time that they had reduced the alkalis 
and barytes to a metallic state, by the strong 
heat of a furnace urged by bellows; but it was 
afterwards found that tlie metallic substance thus 
obtained was phosphate of iron, proceeding ftom 
their crucibles and fluxes. Sir Humphry Davy was 
the first who obtained any of the alkaline class of 
bodies iu ii metallic state; nigi this he accomplished 
by the intrns-' heat, excited by a galvanic battery, 
niaiuy years after tlio time here spoken oil 

Itetotio de Aiiri/egio Dacue I'ransalpinec, 1789* la 
the iVovn Acta Aeademiee Naturte Curiosorum, Toni. 

VJII. p. pv. This i.s an account of the method em- 
ployetl in Tr.iusilvauir. in collecting gold from the 
sand ol' the rivers. The aiirilcrou.'i sand generally 
contains iron, attractahle by the magnet, ft is washed 
on a slojiing board seven feet long and three feet 
broad, covered with a woollen cloth, having a dish- 
shaped cavity at the upper end, and inclined to the 
horizontal plane at an angle of 20 or 2.* degrees. Only 
a very scant)- liveliliood can be gained by this employ¬ 
ment. It is carried on by the poorer classes of the 
country people, and in .some districts by bands of 
the people called Gipsies. The King’s Collec¬ 
tors buy the gold IVoni the gold washers at a stat¬ 
ed price, to the amount of more than 800 pounds 
weight annually. (y.) 

BORNEO, an Island forming part of the Great East Ooiwral 
Indian Archipelago. Next to New Holland, which may 
be considered as a species of continent, it seems in- 
disputably the largest in the known world. It reaches 
from about 7® north to 4“ south latitude, and from 109 ® 
to 118^ east Ipngitude. its length may be estimated at 
720 miles, its greatest breadth at b'OO, and its average 
breadth at 350. It e vhihiis) he usual insular structure, 
a mass of lofry mountains in the centre, sloping gra¬ 
dually down to level and alluvial tracts along tlie sea 
shore. It is watered by iiiany fine rivers, of which those 
of Borneo 1’roper, Banjar Massin, and Passir, arc na¬ 
vigable for more than fifty miles above their junction 
with the sea. Ail these rivers arc understood by Dr 
Leyden to be derived from an immense lake in the 
interior, ctdled the bea of Manilla. It is more pro¬ 
bable that they all rise from the mountainous district 
of greatest elevation. The interior of Borneo is co¬ 
vered wiili guincnse forests, filled with wild ani¬ 
mals, parfieulatly oran-oiitnngs. A great part of 
the coast is marshy, so tli.it it is in portions only that 
it di-splays the exuberance of tropical fertility. Of all 
the East Indian Islands, Borti-eo ranks lowest as to ci- 
Yilixation and improvement. Nothing, perhaps, has 
tended so powerfully to check its progress as the 
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solid and unbroken form of its eeasts,' des^in of 
' those large bays or inland seas, which bhve alwayn 
proved the nursery of eommeroe. 

The Portuguese discovered Borneo in tiiotigh 
the superior wealtli promised by tliO' Spice Islands • 
made it attract comparatively little attention. Yet 
they, as well as the Spaniards, the Dutch, and the 
English, formed establishments on different parts of 
the coast; but the small force defending them, and 
the fierce animosity of the natives, made their tenure 
gciiLTully of ver 3 ’' short duration. The physical struc¬ 
ture of Borneo, the vast forests, mountains, and 
jungles of the interior, obstruct communication be¬ 
tween the different parts of its coast, as completely 
as if un extent of sea had intervened. It is thus split 
into a number of petty districts, entirely detached 
from each other, and ahich cannot be satisfactorily 
described, unless in detail. \Vc shall consider, there¬ 
fore, in lliis manner, the principal states, beginning 
with Borneo Proper, and thence malting the circuit 
of the Island; after which, we shall attempt some ge¬ 
neral views of its population and commerce. 

Borneo Proper occupies the northern coast, and 
is reckoned a state of great antiquity. The soil is 
comparatively fertile, supplying rice sufficient for the 
consumption of tlie inhabitants, as well as most of 
the camphire for which the Island is c'elebrated. The 
city, called also Borneo, is built m>on alluvial ground, 
about ten miles above the mouth of the river of the 
samo name. It is compared to Venice: canals are con¬ 
ducted through every street, and all business is con¬ 
ducted in boats, usually rowed by women. The houses 
are built upon posts, and ascended to by ladders. The 
river is navigable for large vessels considerably above 
the town; but there is a bar at its entrance, over 
which there is scarcely a depth of seventeen feet at 
higli water. The Sultan is treated with those marks 
of peculiar respept which in this part of the world 
usually indicate an ancient dynasty; but the chief 
power rests in the council of tlie nobles. This state 
has little communication with Europeans; the Eng¬ 
lish, who were accustomed to deal to a small extent 
in piece-goods, have in a great measure discontinued 
this traffic. The commerce of this city and district 
is almost entirely engrossed by the Chinese, who 
bring annually from Amou four or five junks, of 
about 500 tons burden. As the neighbourhood 
abounds in excellent timlwr, they frequently build 
their junks here, and carry them away loaded with 
the commodities of the country'. 

On the eastern coast of Borneo, Mangedava and 
Pu|ipal aro populous, fertilo* and well watered dis¬ 
tricts. Mallondoo possesses these advantages in a 
still superior degree, and grows also a large quanti¬ 
ty of rattans. Tiroon prepuces sago in abundance, 
and birds' nests more copiously than any other part 
of the eastern Archipelago. None of these states, 
however, are much frequented by, or known to, Eu¬ 
ropeans. 

The chief state on the eastern coast is Passir, si¬ 
tuate about fifty miles up a river of the same name. 
Thu district is very low and fiat; and, were it not 
cooled by the sea breeaes, would be intensely hot. 
Being marshy and filled with woods, it is extremely 
unhemthy. ^e town is siud not to contain above 

VOt. II. PART It. 


$m wofodw iMKUes, which adef bifilt along tha river.' -Bmws*.; ' 
The Sultan has apsiace and wooden fort, along 
northern bank. The people of Flassir have an ex¬ 
tremely had rejiutstion as to their conduct in mer¬ 
cantile transactions. They use false wdghts and 
measures,—manufacture counterfeit articles,—and 
embrace, in short, every opportunity of 
that ofiers. The English East India Company mml,. 
m attempt, in 1772, to establirii a factory here, but 
it did not succeed. 

Banjar Massin is the principal state on the south- Sontlirra 
orn coast of Borneo; like the others, it owes its pro- 
sperity to a large river, on the banks of which it is 
situate. This river is five or six ffithoms deep; 
but, unfortunately, the bar does not allow above 
13 or 13 feet of water, and requires the aid of t^ 
tide to produce even tliat d^^. Ships, hoiraver, 
may anchor in the port of Torabangou or Tombor- 
nio, near the mouth of the river, where they are weU 
supplied witli water and provisions. Banjar Mnt«in , 
in 1780, was estimated to contain a population of 
8500 Mohommedans, chiefly Javanese, with a con¬ 
siderable proportion of Bugis, Macassars, and Ma¬ 
lays. The Cninese are also pretty numerous. The 
Sultan resides at Martapura, about three days’ jour¬ 
ney up the river, to which he is attached, by the 
circumstance of its being on uncommonly fine hunt¬ 
ing station. 

I'he district of*Banjar produces gold and dia- 
ro’onds, both of superior quality to those found in 
other parts of the Island. Pepper is so abundant, 
that, in a commercial view, it may be considered as 
the staple commodity. The iron is very excellent, 
and peculiarly fit for steel: though Dr Leyden as¬ 
serts, that the inhabitants do not, themselves, ua- , 

derstand the art of manufacturing it. 

In 1700, the English East India Company formed 
a settlement at Banjar Massin. A rage uien pre¬ 
vailed for multiplying estaliiishments, and the pre¬ 
sent one was soon so far extended, as to equal that 
of Calcutta. But tlie expectations of extensive trade, 
which prompted to such an enlargement, were, in a 
great measure, illusory; a thousand tons of pepper 
being the most valuable article drawn from uie set¬ 
tlement. Before, however, the Company could be 
fully aware of its unproductive nature, this settlement 
was brought to a premature end. An attack was made 
by the natives on so great a scale, and with such fuiy, 
that, though repulised, it seemed to leave no riioice, 
but the immediate evacuation of the factory, without' * 

even removing the stores. The damage sustained on 
the occasion is estimated at 50,000 dollars. 

Succadana, or, as Dr Leyden calls it, Sacadina, Western 
was anciently the most powerful state on tlie western Cowt- 
coast of. Borneo. The Dutch began to trade there 
in 1604, but they soon after attached themselves, in 
preference, to Sambas. In l633, they abandoned 
their fiictory at Succadana. In 1786, they united 
with the Sultan of Puntiana in an expedition against 
this place, which they took and entirely destroyed. 

It appears to have been since rebuilt, but is entirely 
in the bands of the Malays, and scarcely ever visited 
by Europeans. 

Pontiana is a state of very recent origin, but it 
now exceeds, in wealth and power, all others upon 
S A 
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lloniro. the western coast of Uorneo. Ttiis distinction it 
owes to the wisdom of the Arab Prince by wljom it 
was founded, lie renounced, from the first, the 
pernicious policy, almost universal in these petty 
states, of etnbarkinj; in trade, and monopolizing its 
principal articles, lie confined himself to his pro¬ 
per functions, ol‘ dispensing justice, and sectiring 
protection to all, of whatever country or religion, 
who resorted to his dominions. LInd<T this salutary 
polic}', I’ontiana soon rose to be the greatc.st ein* 
porium in those seas. It is situate on a largo river, 
called, formerly, Luuu, and the country behind pro¬ 
duces diamonds the inost abundantly of any district 
ill Borneo. The Dutch established a fiictory here 
in 1776 ’, and maintained ever after a good under- 
stumliiig with the Sultan. In 1813, after the Bri¬ 
tish force had taken possession of Batavia, that Prince, 
dreading an attack from Sambas, solicited the pro¬ 
tection of a British garrison, which was immediately 
sent; and he afterwards assisted our troops in the 
reduction of Saiubus. 

Momparwa, situ.ite a little to the north of Poii- 
tiana, is the best market for opium upon this coast. 
The city lies 19 miles up the river; the entrance 
of which is obstructed by a bur, and by several 
sinull Islands. This is probably the same district 
culled Mattun by Dr Leyden, who says, that the 
King possesses the finest diamond in the world, for 
which u high price was oilered by the Dutch, aliich 
he refused to accept. 

Sambas is situate about 8Q miles up the river of 
the same name. Like most other towns in Borneo, 
it is built of timber and bamboos, and raised by stakes 
above the swampy foundation. Sambas has been 
always a powerful state, but for sometime past, has 
devoted itself so entirely to piracy, as to render its 
existence scarcely compatible with that of its civi¬ 
lized neighbours. Upon this principle, the British, 
in 1812, undertook an expedition against it; but 
they were repulsed with great loss in the attack, and 
suffered still more from tlic malignant infiiiencc of 
the climate, lii the following year, however, a new 
expedition was undertaken under Colonel Watson, 
who, on tiie ,'(d of July, carried the fort by storm, 
and obliged the llajah to retire into the interior of 
his dominions. \Vc presume, however, that both 
Sambas and Puntiana have been cvncu.itcd by the 
British troops, in consequence of the recent treaty 
with Holland. 

On a general view of the state of culture and ci¬ 
vilization in Borneo, Mr Hamilton estimates the po¬ 
pulation at 8,000,000, which ive should suppose to 
be rather above than under the truth. The interior 
is entirely occupied by a native race, called various¬ 
ly, according to the parts of the Island which they 
inhabit, Dayak, Idaan, and Tiroon. Those which 
subsist by fishing, arc commonly called Biajoos. 
The appcilulions of Iloraforas and Maroots, have 
also been applied to these races. The whole may be 
considered as one, almost savage, and nearly similar 
to that which occupies- the interior of Sumatra. 
Some, indeed, cultivate the ground,—some display 
considerable industry in fishing,—anti a few employ 
themselves in collecting gold ; but their institutions, 
in general, indicate the very rudest state of human 
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society, it bos been strongly reported, that they Hornce. 
devour the flesh of their enemies; on assertion not' 
noticed by Or Leyden, and wliich has, in many in¬ 
stances, been made without foundation. All ac¬ 
counts agree, liow'ever, as to the existence of ano¬ 
ther truly savage custom, by which every man is de¬ 
barred from the privilege of mutriinony, till he has, 
with his own hand, cut off the head of an enemy. 

Those, therefore, who are desirous of iiiteriiig into 
that state, form themselves into what Dr Leyden 
calls head-hunting expeditions. They make an in¬ 
road into the territories of a neighbouring tribe, and 
if their strength appears sufiieicnt, endeavour to 
efiect their object by force; if olherw ise, they conceal 
themselves behind thickets, till an unfortuinite indi¬ 
vidual passes, whom they ran make their prey. 

Some are also said to iminulate human victims on the 
altars of their divinitits. 

The inlmbitants of the towns along the const 
consist chiefly of that race so universally diffused 
through the Indian Islands, under the name of A/n- 
Intjs. This name, to an Kuropcan ear, lias usually 
suggested every exlrenie of peiiidy and atrocity. We 
have perused, however, a very different estimate of 
their character, formed by an intelligent gentleman, 
who spent several years in this part of' India. He nc- 
scribes them as honest, frank, simple, .and even gen¬ 
tle in their manners, decidedly superior, in a niunil 
view, to the degenerate Hindoos. The sanguinary 
deeds, which have exposed them to so much re¬ 
proach, he ascribes to a proud and almost chivalrous 
sense of honour, which makes them regard bluw<, 
or any similar personal insult, as an offence only 
to be expiated by blood. I'he coarse and unfeel¬ 
ing treatment which they often experience from 
Dutch and Chinese masters, drives them to these 
dreadful extremities. Piracy, how>cvcr, is a vice 
of which this race cannot be acquitted; and the 
western const of Borneo, .situate on the great naval 
route to China, may bo viewed us tlie grand field 
for its exercise. To a poor and hardy race, who see 
half the wealth of Asia passing along their short.s 
the temptation is almost irresistible. I.ike the Arabs, 
they have formed for themselves a code of morality', 
in which plunder is exjiuuged from the list of vices. 

Yet, though individually brave, they possess no skill 
or discipline, which could render them formidable to 
an European crew. I'lie cowardice of the Lascars, 
by whom Indian trading vessels are usually navigat¬ 
ed, is the only circim).stuni.e which has made our 
trade suffer so severely from their ravages. 

Next to the two classes above enumerated, the 
most Duinerons are the Cliinese. These, by the 
gentleman above alluded to, are considered us the 
most valuable subjects whom an uncivilized slate can 
receive into its bosom. The diiiiculty of finding 
subsistence in their own country, has led them to 
emigrate in vast numbers into llorneo. Nothing,' 
perhaps, except tlic law which prohibits females 
from leaving the empire, could have prevented this 
almost unoccupied Island from being entirely filled 
with a Chinese population. From this circumstance, 
however, the colonists arc composed entirely of incti 
in the vigour of life, and of the nio.st enterprising 
and industrious character. Their chief settlement 
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Romeo is «t Sambas, on die itrestern coast« nrhere the Rbm- 
II bers cannot bo estimated at less than SO.OOO, com- 
Ik'uii"**” posing a sort of independent state. Their almost 
sole occupation is that of extracting 'the gold, 
which abounds upon this coast. It is found in 
alluvial soil, and is purified by the simple pro¬ 
cess of passing a stream of water over the ore. 
Tl)c processus employed for this purpose arc daily 
improving, and it is conceived that the produce here 
and at other quarters, will be suflicicnt to remove 
all future appreliensions of the East proving a drain 
upon the gold of Europe. 

raratneror. Thu Commerce of Borneo, though not equal to its 
extent and natural capacities, is by no means incon¬ 
siderable. Gold is its principal export. Mr Milburn 
estimates the annual quantity exported at 200 pecuis, 
or 26,000 lbs. avoirdupois, which would coin into up- 


ani.lfASter-Geiieral of the (XpdiMnee to the King I>em«w«d 
of Spain, resolving on tlieir embellishment, directed Itlandr. 
that they should be covered with earth from the 
neighbouring banks of tlie lake. His injunctions 
were fulfilled,and, at an immense expcnce, the Islands 
were converted into two gardens. Isoia Mndre ap¬ 
pears in ten successive terraces, rising one hun¬ 
dred and thirty feet above the level of the water, 
each regularly decreasing in sisc from the base to 
the summit, which is an oblong surface, seventy feet 
by forty In extent, paved and surrounded by a ba¬ 
lustrade. The whole are environed by gigautic 
marble statues of gods, goddesses, mid horses, or 
other figures; and the walls arc clothed witli the 
finest fruit trees and evergreens, many of which be¬ 
long to the southern climates, 'fhere is, besides, a 
magnificent palace towards the west end of the Island, 


wards of 900,000 guineas. Like some other commo¬ 
dities, it is divided, by a grotesque scale, into three 
kinds, called the head, tlic belly, and the feet; the first 
being the best, and the two ollicrs gradually dimi¬ 
nishing in value. Caiuphire is exported to the ex¬ 
tent of 30 pocul-s (.39,90 lbs.), all to China, where it is 
more esteemed than that of Sumatra. The singular 
Chinese luxuries of beech rfe mrr, or sea slug, and 
edible birds’ nests, are found in Borneo, as over all 
the Indian archipelago. IV|ipcr to a considerable 
amount, canes and rattans of various descriptions, 
sago, and a little (in, complete the list of exports. 
The chiof import is opium to a I'eiy great extent, 
with piccc-guods, hard-ware, coarse cutlery, arras, 
aiul toys. By far the greater proportion of the trade 
is in the hands of the Chinese. 

Leyden’s Description of Borneo, in the Asiatic. 
Journal; Hamilton's Gare.Veer; Milburn’s Oriental 
Commerce; M.S. of a GenlJeman long resident in 
Intli.a. (b.) 

BOJIROMEAN ISLANDS. Not far from the 
south-east tenninatiun of the Alps, there is a lake call¬ 
ed Lago di Locarno, or Lago Maggiorc, extending 
above fifty miles in length, by five or six in breadth. 
It contains several islands, among which arc, the 
Isola Bella and IsoIa Madrc, situate iu a large bay 
towards the west, and designed the Burromcan 
Islands. Towards Switzerland, the lake terminates 
in a canal, which is of much utility for commercial 
purposes ; and near Cesti, which is ten leagues from 
the city of Milan, it discharges itself into the river 
Ticino, with a current rapid and dangerous to the 
navigation of small vessels. The Borromeim Islands 
lie about fifteen miles distant by water from Cesti, 
and the passage to them displays a succession of 
curious and interesting objects, some of which are 
connected with their own history. Among these 
may be named a colossal bronze statue of San Carlo 
Borromeo, above the small town and port of Arona, 
which is sixty feet in height, and stands on a pedes¬ 
tal of proportional dimensions. This gigantic image 
was cast at Milan, and brought hither in pieces. 
The Borromean Islands arc of inconsiderable size, 
but the artificial decoration they have received, has 
been the admiration of spectators since the middle 
of the seventcentli century, when both were barren 
and unprofitable rocks. About this time Vitaliano, 
Count Borroiueu, a nobleman of illustrious descent, 


close to the lake, which almost washes its walls. It 
is built on arche.s, which arc formed into grottos, 
with a floor of Mosaic, representing various objects, 
and decorated also with shell-work and marble. The 
palace itself, contains a profusion of marbles and 
p.-iintings, and some flower-pieces, executed on 
marble, have been particularly admired; as also busts 
and statues. At the angles of the garden, which 
has a southern exposure, there are two round towers 
with lofty chambers adorned with red and white 
marble; and in the vicinity are groves of laurels, 
orange-trees, lofty cypresses, and other odoriferous 
pla'nts, rendering it a delightful retreat. But much 
of the embellishment is lost by the immediate neigh¬ 
bourhood of a miserable hamlet. 

Isoia Madre, which is the larger of the Islands, is 
between one and two miles from Isoia Bella; it con¬ 
sists of a superstructure of seven terraces, apparently 
lower, but not less beautiful than the other. However’, 
it is of equal height in reality; the base being a per¬ 
pendicular rock, rising considerably out of the wa¬ 
ter, and on that account not having required so 
much covering. Here also there is a palace em¬ 
bellished with paintings and different ornaments; 
and in the gardens are groves of citrons, cedar, and 
orange-trees, besides a summer-house close to the 
lake. But ail the decorations, as before, are necessa¬ 
rily on a limited scale from the size of the Island; 
and it excites tlic wonder of the spectator, that in 
a space so restricted, so much has been done. Phea¬ 
sants were formerly bred in this Island, as tiicy were 
deterrt^d by the vicinity of the water on all hands 
from attempting to escape. There were some hy¬ 
draulic exhibitions in Isoia Bella, and large cisterns 
or reservoirs to preserve them in action. When any 
foreign Prince visited these Islands in tlic night, or 
resided upon them, they were illuminated witli "a- 
riuiis coloured lights. Their decorations were not 
only completed at an enormous expence, but to keep 
them in the same state siiic^ I 671 , about which time 
they seem to have been finished, the charge h.ia 
proved equally great.# They are frequently cullml the 
“ Enchanted Islands.” Kcysler, a learnim traveller, 
says, <* these two Islands can be compared to nothing 
more properly than two pyramids of sweetmeats, 
ornamented with green festoons and flowers." And 
a later tourist, C’oxc-, who borron's largely from him, 
in speaking of the Isoia Bella, observes, “ if anything 


tt(Mf4Miieau justly giv«« this Island the appellation (tf enchantedf 
Wa"*** it is the prospect from the terrace. The gradual di- 
Boswcll. ntinution of tlie mountains, from the regions of eter- 
nal snow to the rich plain; the sinuosity of tite lake; 
its varied banks; the bay of Muraozzo, bounded by 
vast hills; the neighbouring borough of Palanzn, and 
more distant view of Laveno, the iiuincrous villages, 
the Isolu Madre, and another Island sprinkled with 
iishertiu'n’s huts, form a delightful asseniblsige.” 

These Islands, after passing from the lainily of 
Dorronico, appear to have come into possession of 
the Emperor of (iermany. More recently, both of 
them, together with the western coast of the bailliagc 
of Locarno, are said to have been ceded by the 
Empress Maria Tlieresa to the King oi' Sardinia, in 
consideration of tlic assistance she liod derived from 
liim. Tlie whole lake is environed by hills, covered 
with vineyards, and interspersed with summer-houses; 
beautiful rows of trees traverse its banks, and the 
scene is still farther embellished by cascades falling 
from the mountains. (s.) 

BOSWELL (James, F.S(|. of Auchinlcck, in the 
county of Ayr), whose life of Dr Samuel Johnson 
entitles him to a pkicu among those who have con¬ 
tributed to the great stock of intellectual wealth, was 
the eldest son of Alexander Boswell (styled Lord 
Auchinlcck), one of the Judges of the Supreme 
Courts of Session and Justiciary in Scotland. He 
was born in the year 1710; and, having received 
the rudiments of his education, partly in his father's 
house, and partly at Mr Mundell's school in Edin¬ 
burgh, successively prosecuted his studies at the Uin- 
vcrsities of that city and of Glasgow. He was des¬ 
tined by his father for tlie Scottish bar; a pursuit 
sritli which his own inclinations did not much accord, 
and in place of which, he would gladly have substi¬ 
tuted one of greater activity and enterprise. His 
father’s wishes, however, and his own sense of filial 
duty, prevailed; and, as the study of Civil Law, at 
one of the foreign Universities, was then included in 
the most liberal plan of education for a Scottish Ad¬ 
vocate, it was determined that Mr Boswell should 
repair, for that purpose, to Utrecht; with a permis¬ 
sion, before bis return, to make the tour of Eu- 
r«>pe. 

Already, however, those traits of character might 
be observed, which gave the peculiar direction to his 
after life. Ho was, very early,ambitious of being admit¬ 
ted into the society and friendship of men distinguish¬ 
ed by talent and public estimation, more e8}>ccialiy 
those of eminence in the literary world; and his natural 
urbanity, as well as gaiety of disposition, rendered it 
no difficult matter to gratify bis propensity. While 
at the University of Glasgow, he hsm formed a par¬ 
ticular intimacy with Mr Temple, the friend of Gray, 
afterwards Vicar of St Gluvias in Cornwall; and he 
was known to many of die conspicuous characters at 
that time in Scotland, among others. Lord Karnes, 
Lord Hailes, Dr llol^rtson, apd Dr Beattie. But 
the most remarkable acquisition which he made of 
this kind was his acquaintance with Dr Johnson, 


which commenced in 176S, and was to prove-at oaee Boiwrtt.^ 
the principal era in his own life, and the means of 
adding not a little to the fame of the pbiloB(q>her. 

Mr Boswell had visited London, for the first time, 
in 17b0, when be accidentally became acquainted 
witli Derrick, afterwards King Derrick, os the Mas¬ 
ter of Ceremonies at Bath was then fantastically 
titled; and by him was initiated into the arcana of 
London life. In 1763 be proceeded to Utrecht. 

Having passed a year at that university, he travelled 
into Germany and Switzerland, was entertained by 
Voltaire at his castle of Femey, and conversed with 
Rousseau in the solitudes of Neufchatel. He con¬ 
tinued his route to Italy; but, led by his natural en¬ 
thusiasm, forsook the common roadis of travel, and 
passed over to Corsica, which, after a contest of 
more than Uiirty years, was still struggling fur inde¬ 
pendence with tiie republic of Genoa. He thus de- 
scribes his feelings while he approached the islaii^: 

As long as I can remember anything, I had heard 
of the malecontents of Corsica; it was a curious 
thought that 1 was just going to see them.” Rous¬ 
seau had given him a letter of introduction to tlu- 
romantic raoli; and his tide was suddenly at the full. 

In the small court of this simple but dignified Chiel- 
tain, he found evcrytliing to gratify his taste fni 
the virtuous and sublime in natural character. He 
became a favourite, too, in his turn; was caressed by 
the islanders, admitted at all times to the society of 
their leader, and not only witnes.sed the iiiuveiiients 
of their political machinery, but appeared to be him¬ 
self an actor in tlie scene. Of his visit to this island, 
he published a narrative on his return to Scotland, 
entitled. An Account of Corsica, with Memoirs 
General Pasquate de Paoli, printed at Glasgow in 
1768 . This book was translated into the Dutch, 

German, French, and Italian languages. He like¬ 
wise printed, in the following year, a collection of 
British Essays in favour of the Brave Corsicans ; and 
made such attempts as ho could to interest the Bri¬ 
tish Government in favour of tliat people, before they 
were finally crushed by the pressure of the French 
arras. His acquaintauce and friendship with Gene¬ 
ral Paoli were idterwards renewed in London, when 
that chief, having escaped with difficulty from his 
native isle, found an asylum in the British domi¬ 
nions. 

From Corsica Mr Boswell repaired to Paris; and, 
returning to Scotland in 1766 , was admitted to the 
bar. Soon after he.published a pamphlet, under 
the title of Essence of the Douglaa Cause; written 
while that great suit was depending in the Court of 
Session, with a view to excite the public interest in 
favour of Mr Douglas. In 1769 he was 'married to 
Miss Montgomery, daughter of David Montgomery, 

Esq.; an accompfi^ed lady, in whose society he en¬ 
joyed every domestic hajminess. * 

In the year 1778 Mr l^wel) was ai^itted into 
the Literary Club, which then met at the Turk’s 
Head in Gerard Street, Soho, and of which Dr 
Johnson had been an original member. Here h& 


* He had a fiuaily by her of two sons and three daughters. Mrs Boswell died in 1790. 


BMweN. had the pleiksure of aaaodating, among oiUiet< irfth 
Burke, Goldnnith, Reynold*, and Garnck. 

Dr Johnson had long projected a tour to the He« 
brides; and Mr Bosnrell at fast prevailed .apon him, 
in the course of this year, 1773. to jlut the fdan in 
execution, and became the companion of his journey 
from Edinburgh. During this excursion, they saw 
whatever was most remarkable in the Western High¬ 
lands and Isles; and here Mr Roswell was again at 
large in his natural element. Conscious of the ad¬ 
vantages which he enjoyed, and aware of their value, 
he improved every opportunity of knowledge and re¬ 
mark, and has preserved a faithful record of all. His 
feelings were like those which Dante ascribes to4fae 
pilgrim, who, having paid his vows, 

Lonjt gwtea nn the holy fsne, and thinks 

Huw hv slmll pairt it wlicii he ii'sicIk-b liiime.” 

Both travellers gave the world an account of this 
tour. Mr Boswell’s Journal was published in 1785. 
In the course of this work, he has given a simple 
and very interesting narrative of some minute cir¬ 
cumstances attending the escape of Prince Charles 
Edward after the battle of Culloden, collected from 
the information of persons on the spot, and privy 
to his concealment; particularly from the cele¬ 
brated Flora Macdonald, whom they visited at 
Kingsburgh, in Sky, and from Malcolm Macleod, 
who hud been the faithful and intelligent companion 
ol* the Wanderer’s flight. 

Lord Auchinleck died in 17SS; and, a few years 
after (1786), Mr Boswell, giving up his law pursuits 
at Edinburgh, removed with Ills family to London, 
towards which, as a great emporium of literature 
and theatre of varied life, his inclinations had always 
tended. He had recently before been called to the 
English bar. He did not, however, prosecute the 
profession, but gave bimself up to his natural bent 
for society atwl letters. After Dr Johnson's death, 
in 1784, he was occupied for several years in collect¬ 
ing and arranging, with indefatigable diligence, tiic 
materials for a narrative, which he had long project¬ 
ed, of that eminent roan's life.* 

Besides the works which have been already men¬ 
tioned, he was the autlior of two Letters addressed 
to the People of Scotland; being his only productions 
of a political chameter. In the first of these, which 
was published in 1784, he appeared as an advocate 
for the new administration, then recently formed. 
The second Letter, written in 1785, was a strenuous 
appeal against a measure brought forward under the 
sanction of the same ministry, tor effecting a reform 
in the Court of Session in Scotland, by reducing the 
number of the Judges. 

Mr Boswell died on the 19th June 1795- In his 
private character, he was loved by his friends, as 
well as a favourite in thsMeircles of social life; and, 
if his attachments were often suddenly formed, they 
were not less durable on this account. Whatever 


IM ub irrittefi it fttvouri^te and, duris^^ 

course of living which natutndly dinipates the 
his moral principles remained entire, and his rel^- 
ous fiiitb ’‘unshaken. “ Few men," says his friend 
Sir William Forbes, in a Letter puUished in his Lift 
qf Dr Beattie, possessed a stronger sense of pieW, 
or mare fervent devotion—perhaps not always sUm- 
cient to regulate his imagination, or direct his con¬ 
duct, yet still genuine, and founded both in his un¬ 
derstanding and Ids heart/’ His talents would pro¬ 
bably Itave been rated bi^er, if they had not l^n 
obscured by certain eccentricities of character. Yet 
his (vritings bear sufficient testimony to liis natural 
abilities, and to the delicacy as well as aptness of his 
inteliectual touch. He has described himself as be¬ 
ing of a temperament inclined to melancholy} but 
in society be was remarkable for tlis gaiety of his 
disposition, and his life was fttll of activity and stir, 
'fo be disdnguished was hit ruling passion, and he 
indulged it freely. He sought those whom the world, 
on whatever account, held in honour; and was de¬ 
sirous of being known as one with whom they assort¬ 
ed, and who possessed tlieir friendship. He was 
fond of his pedigree and family connections, and he 
aspired after litany fame. Whde some of these 
propensities have biten common to the great and 
good in every age, others, it must be confessed, are 
more frequently harboured than avowed, Bos- ' 
well adopted latter and raoro unusual course, f 
He fairly owned bis passion, and, if not thus secured 
from attack, had all those advantages, at least, which 
are gained by meeting an enemy in the field. But, 
in reality, he has dealt so openly, and with such can¬ 
dour, on evciy occasion which touches himself as 
well as others, that be wins not only our forgiveness 
but our afibetion, and maintains, by ingenuousness 
and ciHnpicto truth of character, a kind of superioi;i- 
ty over any person who should toel desirous of as¬ 
sailing him. Nor was evidence of a substantial sort 
wanting to i^ow the indcmendence of hi* mind. For, 
however attached to individuals of exteheive influ¬ 
ence, and however ambitkmt of exalted patronage, 
he was neither an instrument of party, nor a server 
of the time. Wiiat be gave in attention, he received 
back in kindness; and, while be associated with the 
learned and the philosophical, he contributed his 
share to tlie general stock of enjoyment. Of Dr 
Johnson’s sincere attachment to him, there are many 
and unequivocal proofe in their correspondence. 

But it is not on account of his private character, 
or of a certain domestic celebrity which he enjoyed 
during his life, thot he is to be distinguished in a 
work of this kind. We commemorate hkn os an au¬ 
thor, and particularly os a writer of Biography. Here 
he is almost on inventor; he has, at least, carried this 
species of composition to a degree of accnracy and 
detail formerly unattempted. Other writers, us 
the Abbfi de Sade, in bis Memoirs of Petrarch, 
and Mason, in his Life of Gray, had conducted the 


• Life of Samuel Johnson, LL.D. 2 voK 4to. London, 1791. 

t “ Egotism and vanity,” says he, in his Letter published in 1785, “ are the indigenous plants of my 
mind: they distinguish it. I may prune their luxuriancy, but I must not entirely clear it of them ; for then 
1 sliould be no longer os I ann ana pei^w there might be something not so gow.” 
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Umwdl. course of their narraiiveB partly by meong of original 
letter;. Hut Mr Boswell has, more than any pre¬ 
ceding Biographer, made use of all the varied means 
by which such a history admits of being dramatiacd. 
He paints the whole nnin, presents the iiuidents of 
his life in their actual order of succession, and pre¬ 
serves him as it were entire; fulfilling in the history 
of the moral, what Bacon has assigned to I’hilosophy 
os her genuine work in that of tiie nulurnl, world, 
fuithfully to return its accents and reflect its inta(;c, 
neither to add any thing of lier own, hut iterate only 
and repeat. 

The plan of keeping a Miscellaneous .lournal had 
been recommended to liiin hy l>r .lohnsou, on their 
first acquaintance; and he appears very early to 
, have followed it, so fur us writing dotvn what was re- 
markultlc in the conversation of those whom he ad¬ 
mired. From his frequent allusions to the discourses 
of Selden, commonly cidicd his Table Talk, as pre¬ 
served by Lilward, it is probable that he had the ex¬ 
ample of that work in his view; and by long use he 
acquired a great facility in this process. Of his Hrst 
publication, containing an account of Corsica, the 
Journal of ids residence with Cicneral Paoli is by far 
tlm must interesting part. It is a sketch remarkable 
for life and natural colouring; and is one of (hose 
jiroductions which, though enhanced by their occa¬ 
sion, do* not depend on this circumstance alone for 
tlie attraction which they possess. In his Journal of 
a Tour to the Hebrides, ho pushe<l to a still greater 
extent, and even beyond its just limits, his favourite 
stylo of writing. Carried away by his natural en¬ 
thusiasm, and delighting “ to pour out all himself, 
dike old Montaigne," he indulged in a more ample 
and unqualified disclosure, both of his own senti¬ 
ments and ofilic opinions of others, than is consist- 
qut with a salutary (irudence, or necessary for the 
purposes of instruction. Of this he himself became 
sensible, on cooler reflection, and not only acknow¬ 
ledged it with candour, but in his subsequent and 
more laboured compositions, profited by the geiuTul 
opinion, and imposed a greater restraint upon bis 
pen. 

For the task of writing Johnson’s life lie was in 
many respects peculiarly qualified. He had lived 
in habits of intimacy with the Sage for a period of 
twenty years, had early conceived the plan of such 
a work, and received from Johnson himself, to whom 
his intention was known, many particulars of his 
early life and personal history. As the writer was 
thus furnished for his undertaking, so there has sel¬ 
dom been a more fertile or interesting subject for 
Uie Biographer. Johnson was not a mere scholar, 

" deep versed in books, and shallow in himself,’’ 
nor was he one of those unprofitable misers who 
hoard without expending. He was a general and 
a minute observer, and, while he possessed in a de¬ 
gree seldom equalled ** the strenuous use of profita¬ 
ble thought,” his talent fur communicating knowledge 
was more remarkable even than the large capacity 
of his mind, or the accuinuintiou of his learning. 
According to Baker's character of King James, in 


that passage which Mr Boswell happily prefixed to BnswvU. 
his Journal, " he was of au adinii'able pregnoncy of 
wit, and that pregnancy much improved by continual 
study from his childhood, by w'liich he had gotten 
such u promptness in expressing his mind, that his 
txteniporal speeches were little inferior to his pre- 
incdiluted writings. Many, no doubt, had read us 
much, and perhaps more thau he, but scarce ever 
any concocted his reading into judgment, ns he did.” 
Johnson’s conversation, accordingly, is tJie matter 
and substance of’ the book : and, ns the Fliilosophcr 
did not, in Itie midst of liis 8tudic.s, forget to cnlti- 
vate his liiends, nor gave up flic advantages and 
comfort of society, there was in his discourse a 
range and diversity of subject not ollen fiiund in 
eoiiibiiiutioii w ith classical knowledge and habits of 
profound thinking. Nor does this work exhibit a 
series merely of witty and sententious sayings: it 
is interspersed alike with miscellaneous iianaiive and 
criticism; and, which constitutes its principal fea¬ 
ture, it contains a mass of opinions on subjects of a 
more common nature, where the powers of reason¬ 
ing and illustration are a|iplicd in familiar topics, 
and the ordinary occurrences of life. Valuable as a 
deposit of literary anecdote, it is still more so as a 
collection of ethical discourses, to wliich its popular 
form gives n singular currency and cficct; so that 
there are few books extant where the religious and 
social duties, as well as the love of science, in its 
largest acceptation, arc impressed more agreeably, 
or H'ith greater force, upon the mind. 

Among the many circumstances which hav'C con¬ 
spired to heigliten our interest in this narrative, is 
the exhibition which it afibrds of illustrious charac¬ 
ters in diflerent walks of lile. The period was dis¬ 
tinguished hy an unusual measure of genius and 
talent j and we are not only introduced to the closet 
of the Fliilosophcr, but curried with him also into 
asscinblugc.s of the brilliant and the wise, with whom 
he associated. The tone of this society, moreover, is 
highly ]ileasing, and in harmony with our best princi¬ 
ples and feelings; in which respect, it is impossible 
to avoid contrasting it with those more boasted Pari¬ 
sian .societies during the same period, which were sup¬ 
posed to be the centre of French literature and Wit, 
as they are displayed to us by some of the chief ac¬ 
tors in that scene.* Mr Boswell's work ha.s not yet, 
indeed, acquired all its interest; the period is still too 
recent; but, to estimate its value in after times, we 
have only to consider wJiat w e ourselves should have 
gained, if such a volume had been preserved to us 
from the rolls of ancient life. 

In the great attainments of a Biographer, which 
are the truth and minuteness of his relation, Mr 
Boswell has been eminently successful. If, in this 
species of writing, an author is exempted iVom the 
formality, as well as compmhensive research, neces¬ 
sary in the higher classes of historical composition, 
it is well known that he has his peculiar difficulties 
to encounter; difficulties, too, which are the greatest 
where, by his intimate knowledge of the subject, he 
is best qualified for the task of writing. Nor docs 
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BcMwrii. the partiality to ti^icb he ia bimgelf exposed cohatiK 
tiUe his only danger; since he is no less apt to bo 
led away by the expectation of gratifying his read* 
ers. We are fond of seeing the picture 'S charac¬ 
ter completed according to our fancy; and, what¬ 
ever be the feeling which has commenced, are im¬ 
patient of any interruption tO its train. In the case 
of those whom wc respect and love, the disappoint¬ 
ment is doubly ungnateful; we dislike being told of 
their frailties, because we are unwilling to believe 
that they were frail. But such is not the colour nor 
(he tissue of human characters; and the artist who 
would represent them truly, must do perpetual vio¬ 
lence to his inclination. The fidelity of Mr Boswell's 
portrait may be ascribed, in a great measure, to the 
form and method of his composition. Had he given 
us only the results of his observation, the effort at 
iniiiiirtiality could scarcely have been prest^rved; 
but he has presented us with the whole materials os 
he found them, and allows us to work them up for 
ourselves. 

In the other distinguishing quality of a Biogrjij^hi- 
cul work, namely, the minuteness of its information, 
he is so little deficient, tfint his observance of this 
rc(|uisite has been converted into an accusation 
against him. And it Is certain, as already observed, 
that, ill his early productions particularly, he left 
some room for such a charge; and that, while his 
veracity and candour were uiiimpcached, his pru¬ 
dence was not on all occasions equally conspicuous. 
Yet it must he remembered, that the great use of 
Biography is to bring instruction home; to give us 
cxampIcK, nut of iiulividiial actions and conduct 
merely, but of that conduct .is displaced in the com¬ 
mon paths of life. The history of nations is too 
often a species of liernical romance. Its lessons are, 
.It all events, of a dilFereiit nature from those now'in 
ipiestion, and its moral is far too remote to answer 
the necessities of individuals. General precepts, 
again, when delivered without the aid of story, com¬ 
monly fail to produce their effect, either because 
they fail to excite attention, or because the power 
of applying them to particular cases remains difficult 
as before. Nor do works of fiction, however excel¬ 
lent, and even where the scene is laid as it were at 
home, and the characters are those of a private 
station, leave any very permanent impressions on 
tlie mind. They do not carry with them a .sufficient 
presence and authority; for, the writer's first object 
is, not to instruct but to please'; and, above all, they 
want that great requisite, truth, for which, in the 
lime of need, all others arc abandoned and forgot. 
A manual of instruction for human conduct, which, 
instead of being couched in general maxims, or cal¬ 
culated for situations of unusual occurrence, should 
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geoc^ of private life, would cerufinly be one of the 
most valu^le presents which Philosophy could o&y 
to tliebulkofmankiod. Biography makes the nearest 
approach towards the compilation of such a code t 
and, as a commentary on moral duties, it is, when 
faithfully executed, invaluable. But it is so in pro* 
portion only to the closeness of the resemblance, and 
tho exactness of the detaiL Minuteness, Uicrefore, 
is the characteristic and soul of biographical writing, 
if its proper uses arc considered. 

That such a plan of delineation may be carried to 
excess, indeed, is undeniable. He who is accustom¬ 
ed to set down whatever he sees and hears, may^bf- 
come indiscriminate in his choice, and forget the 
value of his store, in the pleasure of collecting it. 

To ascertain the just medium in this respect, is one 
of the many things for which rules are ineffectual. 

A sound judgment alone can determine the limits. , 
As tb the licence of publication, tlie Biographer is 
under one common restraint with authors of every 
class. He violates tho due boundary, if he intro¬ 
duces into his work what is injurious to virtue, or, 
if he discloses, for the purposes of general informa¬ 
tion merely, anything which may probably affect the 
interests, or wound the minds, of the living. When 
that period has arrived which secures against dangers 
of the latter description, even individual characters 
become, to a certain extent, the property of man¬ 
kind at large, and may be employed as a vehicle for 
instruction, if exhibited with fidelity. On this score, 

Mr Boswell, notwithstanding his natnral promptness 
and want of reserve, has, in his latest and principal 
work at least, given little ground for animadversion. 

His habitual quickness nr feeling and liveliness of 
fancy appear to have been corrected, where others 
were concerned, by his love of justice, and a general 
benevolence of mind. 


With regard to his style of writing, a progressive 
improvement in it may be discovered through bis 
dincrent productions. It is, in general, well suited 
to his matter, is animated and easy where he is him¬ 
self tho narrator, and bears evident marks of being 
true to the original, where, as commonly liappens, he 
is a reporter merely. On the whole, whatever ble¬ 
mishes may be found in it as a literary composition, 
his Xi/e ^ Jnhnion is a very valuable work, fraught 
with information at once useful and pleasing. There 
arc few books which present learning in a more at¬ 
tractive fiirm; and few where the seeds of know¬ 
ledge are scattered more profusely. 

bee the Gentleman's Magazine, Chalmers's edition 
of the Biographical Dielionary, 1812; and the writ¬ 
ings of Mr Boswell, passim. (r.r.l 
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BOX 

Rot»ny, The Linnican System of Botany, the principles 
upon which it is founded, with its a|>plication to 
practice, have all been amply elucidated in the fourth 
volume of the EscvctopiVintA Biutannica. The 
reader will there find a general view of this cele> 
brated system, including the gencrio characters, as 
well as gome of the spccitic differences, of roost plants 
hitherto discovered, with their qualities and uses. 
The terminology of Linnocus is explained; his argu¬ 
ments for the existence of sexes in flowers are de¬ 
tailed i his ideas of a natural method of ciassitication, 
and of its utility in leading to a knowledge of the 
. virtues of plants, are subjoined to a compendious 

history of Botanical Science. 

Olijerts of The writer of the present supplementary article 
this Article, proposes to take a difterent view trf the subject. This 
study has, within twenty or thirty years past, become 
so popular, and has been cultivated and considered 
in so many different ways, that no dry systematic 
detail of classification or nomenclature is at all ade¬ 
quate to convey an idea of what Botany, as a phiio- 
sopbical and practical pursuit, is now become. The 
dinbrent modes in whicii different nations, or schools, 
have cultivated this science; the circumstances which 
have led some botanists to the investigation of certain 
subjects more than others; ond the particular success 
of each; may prove an amusing and instructive object 
of contemplation. In this detau, the history of scienti¬ 
fic Botany will appear under a new aspect, as rather an 
account of what is doing, than what is accomplished. 
The more abstruse principles of classification will be 
canvassed ; and the attention of the student may in¬ 
cidentally be recalled to such as have been neglected, 
or not sufficiently understood. The natural and ar¬ 
tificial methods of classification having been, con¬ 
trary to the wise intention of the great man who first 
distlnguisbed them fbom each oUior, placed in oppo¬ 
sition, and set at variance, it becomes necessary to 
investimte the pretensions of eadi. Hie natural 
method of Linnaeus may thus bo compared with his 
artifioia] one, and as the competitors of the latter 
have long ceased to be more than ohjeeta of mere 
curiosity, we shall have occasion to show how much 
the rivals of the former are indebted to both. In 
the progress of this inquiry, the writer, who has 
lived ana studied among the chief of these botanical 
polemics, during a great part of their progress, may 
possibly find on occasional clue for nis guidance, 
which their own works would not supply. No one 
can more esteem their talents, their zeal, and the 
personal merits of the greater part, than the author 
of these pages; but no one is more independent of 
tbeoretiem opinions, or less dazzled by their splen¬ 
dour, even when they, do not, as is too often the 
case, prove adverse to the discovery of truth. Nor 
is he less anxious to avoid personal partiality. In- 
corrwptamJiJem prq/iiiu, nec amore quisquam, el sine 
odio, dicendus est. 

About the end of the seventeenth century, and the 
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beginning of the eighteenth, the necessity of some Botany, 
botanical system, of arrangement as well as noroen- 
clature, by which the cultivators of this pleasing ^***“'*1'®^ 
science might understand each other, became every 
day more apparent. Nor was there any deficiency 
of zeal among the leaders and professors of this 
science. Systems, and branches of systems, sprung 
up over the whole of this ample field, each aspiring 
to eminence and distinction above its netglibuurs. 

Many of these, like the tares that fell by the way 
side, soon withered for want of root; others, like the 
herba ittwia of tlie old herbalists, strove to overtop 
and stifik their parents; and all armed themselves 
plentifully with thorns of offence, as well as defence, 
by which they hoped finally to prevail over their nu¬ 
merous competitors. This state of Gcicntific warfare 
did not, in the mean while, much promote the actual 
knoH'ledge of plants, though it prepared the way for 
a final distribution .of the numerous acquisitions, 
which were daily making, by the more humble, 
though not less useful, tribe, of collectors and dis¬ 
coverers. The success of the Linnican artificial 
system is not altogether, perhaps, to be attributed 
to its simplicity and facility ; nor even to the jiocu- 
liar attention it commanded, by its connection with 
the striking phienomenon, brought into view at the 
tame time, of the sexes of plants. The insuHicicncy, 
or at least the nearly equal merits, of the nuui v other 
similar schemes that had been proposed, began to bo 
most strongly felt, just at the time, when the great 
progress and success of practical botany, rendered 
tlie necessity of a popular system most imperious, 

Wliilo the cause of system was pending, some of the 
greatest cultivators of tho science were obliged to 
have recourse to alphabetical arrangement, Hiis 
was the case with Diiieniii*, the man who alone, at the 
time when Linnaeus visited England, was found by him 
attentive to, or capable of understanding, the sound 
principles of generie distinction. These he proba- 
bly understood too well to presume to judge about 
universal classification. It was the fashion of the 
time however for every tyro to begin with the latter; 
and the garden of knowledge was consequently too 
long encumbered wifh abortive weeds. 

LinnKUS bad no sooner published and explained .<i('rvlc<-s 
his method of arranging nlonts, according to that by 

which it generally termed the Sexual System, than it 
excited considerable attention. His elegant and in¬ 
structive fiora Lapponica could not be perused by 
the philosopher or tlie physician, without leading its 
readers occasionally aside, ftom the immediate ob¬ 
jects of their inquiry, into the paths of botanical 
speculation, and awakening in many a curiosity, 
hi^rto dormant, on such subjects. But the scopo 
of that limited Flora is by no means sufficient to 
show either the necessi^ or the advantages of any 
mode of arrangement. Linnaeus may be said to have 
grasped the botanical sceptre, when, in the year 
175S, he published the first edition of his Species 
I 
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l-auses cQ^'Opefaied to estabtiah bis aurhority. An tnctsiil^/ Tdtbeaeitti^' dimc^ tfa^.'iiiieioaet^ 
intmediate bnpnlse sras given to.practical ba^y. ayi^ji^tmd jhea^ disoijimnatiog'^S^dth 
Tlie vegetable prodUctians'of various oountrieakud pj(^'|ii^oeiis.. . .V|lied-;,tl^ba»^diarivbd.fr^.lteb,depritair, 
districts were marshaned in due array, ip.at to'be it^^i)i|lyda iW^t, l&xms^ Ibi^d;i|b;^r^daa^m' 
accessible and ditefUl; A ctManton lai^bage aitd'^^'^tdsi^as, lima^d'ffio^vtar y^s^» in 
established throughout the world of science; a c<to- adtfit 4 aiogiiletity; of, 

nion stock of ktiOwled^ and experience began to ..iiivim wt^dtdthr /i 

nccumulato, which has ever since hem nfcreesihg, - »^y, Vbp^^ to h^ieIf,)a~'h!ear pM;t,.V^ 
and can now never be4oi$, 0f tbeS 0 'parti^''ld'dfm o^!'^;’Aer^, and^ 

to whicli we allude; those of'lia^gnd ahd^.St^<»>> td^‘.arhhikw^i:rt blcta^ oflaiff gSattT 
the productions of Lia'iiseut himself^ were 1^6 Models. ij^iullcimi%t 
of njost «*f tire rest, asod have never: a__- 

been excelled 

H'cim;g arose the IdnniiMn stdiDOl df^b^yi 

tli<»ugh founded in SiVeden, exteowdil^f t^thigh ,’'-«e(M 0 n* ,acr«- 

lioliaiid, Germany^ and <w lem pei^cdy f4>%vibh.ia0d; and^i^blid^^ 

otiu’r parts of Europe, tb(Mgh ntA withoutVbi^todi^y 'oil ^ich ti£ip|f.ji|||M|F^^d^p 0 ^waiu byrio iOewM 
nionts of which we are lietet^er.to spes^^ In I3ki'„..ji^uhited td* da^r. tHif hthoiiotts and aactkuf^C^* 
tain it M'as firmly established, m\,.Hdiuant%. of i 9 d>«ft»ittyS th 0 Wj>po.«^ 

sonic of the most-able puptb^f' -'Eihnf^,. ,)Mifjdihety 5 ^fi^ldtclfeo‘’,jg*rdeh,.a«d 0 ^ 
strengthened at length by the m-dt* -'<»we,'to tlw 8 ameTiga^ous.eX«iiination,.aii^ lh!r,i^^ 

ierary remains. Birt thuSo are advoatittObli sdp« - Mosl; pOH, with the Unj^htH sut^ess. His diCKOyi^N^ 
ports. The strength of philosepbidsi, Kke'itoUtical, have not roferf^ved nMice-they deservp,. 
authority i.s in }>ublic opinion, and the ceioent df'ha comtanuicaiiions were t^omted/.with .^peri^ add 
power is public good. ' ' pedart«y,HM»d he did ,^^ :alirB 5 W kew .hi .BJmS tM 

As wc proceed to trace the practical influi^ceW' cont^^' aad sober rinn^i^laf definio^'i '^i^ws 
the Linmcan system, or rather of the ^{llly whhsh pfedeptot had berm taught rtbd pra^tf^ arid, to 
it aforded, in botanical studies, it iriH'be'us^l'kit.' ^ch he .owed .j^dftrgaari^trte or faW.iliral'imerited 
the same time to ohserva the ei^ts of adventitious &h|4jivt^'tiicd ^ hut 'hut 5 ..pai»e 

circumstances, which render botany’admost a dili^ii^ ^^ght -Id, thaw whotd'.twmts. 

ent sort of study in diSeretit patts of the haMtable have adyt^ctd^scijencei-^ who loti^ ,fOr 

globe. ’ her Dwh Mikc^ with‘tiic mint perfect, diamteirested* 

Jn those northern ungcnial clbitiates, where the iti* ness. ■ '•’ ',• . ;'.i ‘ . • 

tdicet of man indeed nas fiootiBlu^ in its hipest Tlie'_^ Of SiiWx bu hi^b' Armore^propitiousSwaHs. 
perfection, but where the productios(s of nature arc to 'bimself add-to the litOAliy,World. Having thrown 
comparatively spuriogly bestowed, her laws have moM dpon ti>e ct^ji^gillsnic produt^^ ,of 
been most investigated and best undcratddd. - -The Sw^W-add a^htnd than they had preyk^}y 're> 
appetite of her pupils was whetted by tMeir'danger cotve^dirlind'^ ipht^ jhtis paly-been (exc^ded hy the 
of starvation, and the scantiness w hef' soppnes ^^<^i«pi^ idis^eriGs of'the unrivalled Whhle^^ 
trained them in habits of economy,, aild Of the most fro^'j^i^ertooit' a botimical mvestigution of the 
acute obsermion. The more ObvieuS'OktiWal pro« ’Wi^'lnws. . Ctitiylng with.h>iB,.to this promitipg 
ductions of such climates are sofon and .field'ei!. 4 tq^y, eo grest c storeof aeal ondpraoti- 

cxiiausted. But tfaia very cause led t,fbnffidf ^0 so cal-g^etidhee, hiS harvest was such as mightmrell 
minute a scrutiny of Sweditii ifise^te, as'h'ad 'hover ' be anmupated. Whole trihep ' of vegetables, which 
been undertaken bcibi^ ih oay dotiptry; in'eonse-- tho'*half>lcarned or halfex^nenced wtanist, or tho 
quence of which a new wbrld, as if were, opened to .superfi’diel gatherer rf simpW oT flowers, bad totally 
his contemplation, and. ihe great Beaumur declared pvmooked, now first became known to mankind, 
that Sweden wOs richer in this departm^t than , all . I'ropical climates w«re now found to be as rich os 
the rest of the globe. Such indeed yras its appear- the chdi foreSts and «lells of Ae north, in the vari¬ 
ance, because it had been morisi <»refolly examined, oils boaittifol tribes of mosses; jsnd the blue moui*. 

When the ardour and acuteness of Ae, pupib of the toina of Jamaica rivalled its moist fertile grovM and 
Linnican school first sought matter of employment savannas in the beauty, variety and singularity, of 
fw their talents, pome few had Ae means of visitiDg tlieir vegetable stores. 

distant, aud scarcely explored, countries; but this Nor must we pass over unnoticed the discoveriesTliimbeix. 

\Ol,. II. PART II. ,‘J B 




M 

■ 








p fay Fa&ridiM 



¥l^'iii)'^'iir"'"' 

VIm having, in' 


rf AhOthd^l^MoiM ditcIpUt’P, _^ , 
br«t^ Thntiberg, who has; eid^; iroT *»aRi^ 

fiBed theprotesBorial chair nrhia itiaatier, with . tbq cominimi, igMirie ot hit 8tti4^r been chiefly re- 

ta iuiiwelf and advantage to every broocfa of tbtturu glikted jby'^e'^^roal iqipearaiice of the. insects he 
science. The rare opportunity of exantii^ng thjp. descril^'d. 'Hds oxternal appeara^, depending on 
plants of Japan, and of studying at leisure^^euwine- the foi^ juad texture of tbar win^, ano the shape 
rouB and beautiful productions of the Cape of Good of tbi^ 'own peculiar organs, the anttnnes, aflbrds 
Hope, os well as of some parts of India, have thrown in facf die easiest, as wdl ,as die most natural, clue 
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in the way of Professor Thunberg a greoter number 
of genera, if not specieS of plants, tlipn haS fallen to 
the lot of most learned botanists: except Only those 
who have gone round the world, or beheld the novel 
scenes of New Holland. These treasures be bos 
contemplated and illustrated with great adya^ta^, 
SO far ns be has confined himself to practical btitany. 
We lament that he ever stepped aside to attempt 
any reformation of an artificial system.- It is patniul 
to complain of the well-meant, though mistaken ens 
deavours of so 'amiablfa and candid a veteran in our . 
favourite jicicnce;. but wl^i we conceive to be the 
interests of that science must form ,dur apology. We . 
cannot bat be convinced, and. the enpeHcnce of> 
others is on our sido, that discar^g those principles 
of the Linnccan system which ate derivbil from the. 


sihcalinn of the severd organs of iihpreghatinn, and pt 
noaking number paramount, has' tiiO moat pernicious hi 
and incon.venient eflect in mo^t respects) without 
being advantageous in any. This measure neither 
reisers the system more e<uy, nor more natural, but 
for the most part the ..Kveise of both. We have 

elscwhpe observed, (I»tro<&tctJan to Botany, ed. 5. . acquireiiient$f -or .t0.4*'ft*<' extensive conclusions from 

* ' what they think ihsuftcient premises. Others, with 


to die^n^^gement and dinsrimmation. 

As .we'pt^ume to criticise the systematic errors 
of gt^at practical observers, it crninot but occur to 
our recollection how very few pejrsons have excelled 
in both these departments. lUy> Linnsus, and per* 
baps Tournefort, may be allowed, this distinction. 
We can scarcely add a fourth name to this brief ca* 
taloj^e... Hie roost excellent practical botanists of 
the Liniman School bsive been such as hardly bc- 
stpwed a thought on the framing of systems. Such 
wi^ thc'dbtpiguisbed Solaivfier, who rivalled his pre* 
Ce^or in acuteness uf discrimination, aud even in 
precision mid eleganco'of definition. Such is another 
eminent man, more extensively conversant with 
plants, more accurate in distinguishing, and more 
ready in recollecring them, than almost any other 
icrsot) with whom we have associated. Yet we 
iCye heard this great botanist declare, that however 
he'might confide in his own judgment with regard to 
a Species, a genus of plants, he pretended to form 
no opinion of classes and orders. Men of so much 
experience know too much, to be satisfied with their 


558,) that the mnentacebus pbnts ai^e of a|l others 
most uncertain in the number their itamens, of 
which Ltnneus could .not but 'be 4ware. Even 
the i^cies of the same genus, as well.as individiials 
of each species, differ among themselves. Mow un^ 
wise and unscientific then is it, to take as a primary 
mark of disorlroinatioh, what nature has evidently 
made of less consequence here than in any other 
cBsef When suifah plants are, in the firdt place, set 
apart and distfnguisheil, by tlieir monoecious or dice* 
clous structure, which is liable' to so little objection 
or difilculty,-their unc-ertainty with respect to the 
secondary character is of.litue moment} their ge¬ 
nera being few, and the' orders of each class widely 
constructed as to number of stamens. Xinnmus, 
dbubflr>^ would have been glad to have.-.m’cwrv- 
ed, .ir possible, the uniformity and simpMM^i^ his 

■«laSHa L kii* if liM A-iftvvval >4 .'nnkU 


a'quarter of. .their knowledge) find no difficulty in 
bunding systems, and proceed with great alacrity, 
till they themselves encumbered with their own 
rubbish i happy if their doubts and uncertainties will 
t^ord them a tolerable s,creen or shelter! But we 
here anticipate remarks, which will come with more 
propriety herealler. We return from the consider¬ 
ation of the labours of particular botanists, to that 
of the diversities of nature and circumstance. 

While it is remarked that in the cold regions of 
the north| -the skill of the deep and learned botanist 
is chiefiy exerciaed bn. the minute and intricate cryp- 
togamic tribes, we afenot tb bfer that Nature is not 
every where rich in beauty and variety. Mosses 
and Lidieas gffiird inexhaustible amusement and 
admiration to-the. mirious inquirer, nor arc more 


plan} out if he found it imprabticabie, .u^'.lhall gorgeousproductions entire^ wanting. Even Lap* 
correct him? Such an attempt .ig .too like the..kina'boOtltti her, 'B«diadarit,.Sctptrumt never seen 
tomologieal sclieme of.tlte.ouierwisc ingenij^'afi^ Olive out of her limits, and Siberia offers her own 
able Fwricius. The great preoeptor having ' beaut^i brimson Cifpfipedmm, to console for a 

ed the larger tribes' of animals by riie organs .wim moment the ntiserimie banished victims of Imperial 
l,.wiluch they take their various food, and 'Whiqh are co^rjee.. -Kotsebue) though Ignorant of botany, did 


Viherefure accommodated to their Mvera^ wonfs, and 
’locative of even their mental, as well as constitu- 
tlbaal, characters, Fabricius his pupil would neces¬ 
sarily extend this system to insects. But nothing 
canoe more misapplied. Feeding is not the bus!- 
jmss of perfect insectsv. Many of them never eat 
4^ all, the business of their existence through tjhe 
whole of riieir perfect slate, being the proi»gaUon 
of their species. Hence the organs of tmir moutik 
lead to DO natural distinctions, and the cbaracten 
deduced therefrom prove, moreover, so difficult) 


not. pass this lovely plant unnoticed, even in the 
height of his distress. . The authoresi^of the pleasing 
jtttte novel called Elisabeth,” has represented in a 
jtat l^ht the botanic scenery of that otherwise in¬ 
hospitable' country; yet it must be allowed that its 
rarities are hot numerous, except perhaps in those 
microscopic tribes already mentioned. 

Z,et us in imagination traverse the globe, to a New Hul* 
connfiy where the very reverse is the case. From 
the representations, or accounts, that have been given 
of New Holland, it seems oo very beautiful or pic- 


probably thiiinuei , 

thing like i iKW^ai ik pwPterest* lo^r i 
can arise frwb iPwal/v'w^ce. There t|) 


ever to be no triii#j^^t|i^^(uo(^>''in th#«|pbite-j^ we^ 


self, to excU^^b#^-imf eji^M theand 
fancy; like afilbc^'w^'A^^'8piing/||^^ 
once from the ioy lelterk of a stdiltniEe ntbiila liifttir); 
winter. Yet in am H,olIand all is n^'and .w^der< 
ful to the botanist. ' The YnoM common piilntil diorb 
are unlike every, thine .ki^wn before, and 
which, at first sight, Took like old acqtiainbme 
are found, on a neat'approach, to be. stin&gei 


speaking a difierent language from what be^huBk^ / 
used to, and not to be trusted without a minuteTii^ ‘ 


quiry at every step. v' j , ' , ‘vjW?' 

The botany of the Capb of,Good Bfdpe/’so we®' 


mi 

Iptdi 
Itiasbm 

,. wm 
'olM 


-4w'titady-':andF'^v<i 

jilirb th^’i^j'^r booi:^ .al»a j^ofit by 
wb>iajtperpe. 
!or the iK|^‘ Whatewst 
pnesgr^. the plants 

, and B^h h> 



Dktfv^ 


,.The 

swe 


mtries agree m..tho’hard,' scefier&tfr',^f'' 

of their plants.Bdi!;)ihe-'(Sli^ ;• '’-V-.-';-. . 

t-M !«•%•*(«**> liiff Ji— Att, , aiiVik^K~*iLalrj>rfmf 'l-rt '|it/%dhai%v..AlblAll(l6Jl'A 


ifcim^t'tb Botiufiy,A««ito 

ia^^.fett.t'lndeed, a '/'• ■; 

bf^J^O^A.Aincrb ■.■'■•; 

‘ ies of the' 


At least these countries 
dwarfishcharacter 

has the advantage in general beau^ bf 0Owere/ i^-.'':; 
well as in a transition of seasons. , Al^r 7 '|^ dry': 
time of tlie year, when every thmg;,l^'^b?Jif^/, ]gp^ _ 
and Mesembryanthemum tribes '» DUrtl^ 
during wliich innumeralrle bulbs drO scstteitd by 

the winds and driving fiands, mtx. tbe.^ibc0 ;oif .djife '^'™*lr^Minolir;taplthe i»d 


f^TOth; but theMiut? 
rate 0{iniati9i'td!eao&' 



Sonic of them, the least gaudy,, scent'the n^krg cb'|re8F^tiding,ibut: .diatihci Spedes..' InstmwOarbc- 

-• ‘^s _ - __tl^J ___Jjl'tl'-rl.j.. ■'' ..iL—•' 


air with an unrivalled perfume,^whilst diheht -Cu^lo 

the beholder with the must vivid scarlet .or cn^oiii': ar^u K , 
hues, as they weleome*the moaning futt,", ' ••■ 'Yv", o£ resemi^ii^B 
The lovely Floras of the Alp8,.liD4'the tejblb i 

contend, perhaps most'p6weritit!y,*-T6r the, admW.. ;AiS>!^i'i ^55 
tion of a botanist of t^te,,wtiio;.1e;# genuine lover 
nature, without which feelia'g|’tn'some ,degfee 'of" liar*’pi^Ei«mbll^ 


Qfiefiriiur, .«•' 


perfection, even bolgny can bui^fet^y charm^ Of 
one of these the writer can sp^ .fi^id'Ck'peribiice» 
of the other only by report ^bttt'h#,^. 
opportunities of remarking, that' enthu» 

siosts in the science, have, be^ alpil^ .botaniste.' 
The expressions of Haller and ScondK bh this sub* 
ject go t(k..the heart. < The air, tnb diomi^, the 
charms of animal existence in hm^hid^l^jpgrfection, 
arc associated nrith our delight.,inTt^ '^auty and 
profusion q{ nature. In hot clima^rMi^iBifinport. 


others.':.Th«w pomw 

je, ekktbrn regions bf Ivortft’',, 
BuKMre'fetiOw jitf , 

S«b'.'XB''’^oo!^ “Ameripa'i Per«i‘, 


GinW> jk|^>]rot^e |^>s, 

of whij& ‘ke ehobglr to excite bar cori. 

osity^^^ik^/llm' toikad^ jt.'l^lidevev bas hi^- 


tp bfeetr'iL 


_ Amcricaal> 0 - 
advantage^^JEjUch . 
^ '8h,d?fledgjB 

Ojm^Dejor.niore persons, long nsidOnt, 
^Mi; iiit«ralized, ia the 'endntri^ illus- 
:«e ni^bns'coit^l^y comprehended under' 
^ Nonh‘AuksndhYhnve aimiled matcrids 



to counterbahmm even the pmaiidre.' whldt' arises 
from the boundleas'l^^yi indtiiSoi&. ^b^uty, oT- 
the creation around,. ’ ;!i[1ie flow^'tre^ of * tropi*. 
cat forest raise themselves- far above^ the human' 
grasp. They must be felled before''.we. cmi-gather 
their blossoms. The insidious and mortal: reptile 
twines among their boughs, and., the venodpus insect 
stings beneath their shade. We who epfpV the pro¬ 
ductions of th^ climates in peace and smety in our 
gardens, may well acknowledge our obligations to 


have partipulariy ithttt'ratcd the trees of 
thokeiicouotWev. But idl tivese works have been cn- 
riched'by the comibubications and assistanci' of men 
arlio liad much more extensive .and repeated oppor¬ 
tunities <of o^rva|;|^' than dieir authore, except . 
Mr Mpi^dt, copld'have,■■■,. Such are the venerable 
Johm, >mrtrdlin, the Reverend Dr Muhlenberg/ 
Meidhi ClaytonV Walter, Lyon, &c. The Mexican 
Flora bus received, for a long course of yeatx, '1^ 
attention of the abJe and learned Mutis, who }(mg 






^ conreijpQn^'«ltb 

' hare; ^nieporcd the suri»pitk>us ’ jflteffl Pertevtai^j 
each ’Oi' the authors of which has r^eated()r>i^' 
verteiU at various seasons, the rich aiut iutefestthg 
regions, whose botanical treasures niahe so splendid 
and novel au a{>i>rarance in those votumet. Of 
those treasures, we have still more to learn from the 
uttrivallcd Humbuidt. Tiie French bottuiist Aubletj 
alter haring gained eoosiderable extiericttce in the 
Mauritius, resided for thany years in Cayenne and 
Ouianu; for the purpose of studying the plants of 
those countries, of which his work, in four quarto 
volumes, gives satfppie. a history and representa¬ 
tion. ' 

■ AIJ the writers Just riamed have been practical 
. '’-i: botanists. They have generally excelled in specific 

discriiTiinatioo, ttor have they neglected the study of 
generic distinctions. Any thing further they have 
scarcely atteiii^ted. It jareniarkable that they have 
all followed, not only tlirirfinnaean'principles of de¬ 
finition and nomcnciature, but the, Linnsan artificial 
system of classification. Tlus' tame system waa 
chosen by the veteran Jacquin, in his well-known 
work on West Indian plants/entitled Stirjdum Ameri- 
canarum Hisioria, as welt as by Browpe in hts Jlis- 
torif of Jamaica; not to mention So^rtz, in his 
Flora Jm/i(V Ocddeatali), who only wanders a little 
out of the way, to adopt some of Thonberg’s altera¬ 
tions. We cannot but observe, that in the very de-- 

E artment of botany in which he has most signalized 
inisclf, and with which he is most philosophically 
conversant, the Orchidea, he tomlly rejects the ideas 
of Thunberg. . . ^ " 

Fast Indies. the ort^tid worfd, wo 

'sliall find that tire seeds of I.imiiiean bofany, sown by 
Koenig, have sprung up att<l produced successive 
harvests among the pious inisstonaries at Tranquo' 
bar, who still continue. to interweave a sprig of 
science, from time to time, among their amaranriiine 
wreatiis which are not of this world. ludia top has 
long possessed a practical botanist, of indefatig^le 
exertion and ardour, who has thrown, more light up¬ 
on its'vegelable riclies, with , the important subject 
of their qualities and uses, than any one since the 
day^ of Kheedo and Rumphius'. It is .scarcely ne¬ 
cessary to name Dr Roxburgh, whose recent loss we 
deeply lament, and whose acquisitions an^ learned 
remarks are given to the wo^|d by tiie Biwiiie|mce 
oF^e East India Company, iiv a style which no 
prince has ever rivalled. That.enthusiastic'sdmirm: 

... of nature, Colonel Hanlvvidce, and the learned bqtu. 



fM.', 

ii tfxmhik'-' In' 

’st^kifig botany, slitdl we . wkidtold .Onr 

homage fma. dte't ^at and adbHme gc^iUs Sir Wil¬ 
liam Jqnes ? Vko fonoured tlits study with his culti- 
vat|.on, and, hkw qyery thing else tlai|h« touched, re- 
fintal, elevatedi and elucidated itV^ith a beam of 
more ch|^-hnoi'tal radiance. No man was ever more 
truly settle of the elmnns of this innocent and ele¬ 
gant ptitsuH; and whenever he adverted to it, all 
the iumindtis illustrations of learning, and oven the 
magic graces of poetry, flowed from his pen. 

But we Biust ttxtond ow view beyond the utmost Seahi .sou 
bpnndsof lmUa,and of the then discovered world, to 
trace the steps of those adventurous circumnavigator.: 
who sought out, not only new plants, but new' coun¬ 
tries, for botanical examination. TIte names of Banks 
and SoiiKider have, for nearly half a century, been 
in every lipdy’s niouth. Their taste, their know¬ 
ledge, their- liberality, have difiliscd a charm and a 
popularity over all-tlieir pursuits; aud those who 
never heard of botany before, have learned to coii- 
^der it with respect and admiration, as the object to 
which a man of rank, riches and talents, devotes his 
life and-liis fortune; who while he adds, every sea¬ 
son, sometliing of novelty and beauty to our garderw, 
has given tl>e Bread-fruit to the West Indies, and i.s 
' ever on ^ watch to prompt, or to furtlicr, any 
scheme of^ublic advantage. With tlic recollcition 
of siich men must also be associated the iianus of 
the learned Forsters, father and son, of Sp.arrinatin, 
and of Menz.les,. ^^o have all uecoinplislu-d tlie 
same perilous and enriched their beloved 

science. The cryptogumic acquisitions of the latter 
in l?ew Zealand, prove him to have attended to that 
branch of botany with extraordinary success, and at 
the stunc tittie;evince3the cicbesof that remote country. 

Ind^d, it appears that any country proves rich, un¬ 
der tlie inspection of a sufficiently careful investiga- 
. tor. .The labours of these botanists have all been 
conducted according to this principles and classifica¬ 
tion of Linnaeus. Forster, under Sparitnann’s aus¬ 
pices, has judiciously pointed out, und attempted to 
remedy, defects that their peculiar opportunities en- 
abjbdthem’to discover, but with no invidious aim. 

'They laboured, not to overthrow or undeimine a 
system, wbioh they found on the whole to answer 
the purpose of readily communicating their discove¬ 
ries, but to correct and strougtlien k fur the advan¬ 
tage of those who might gqine after lii-.ii. It is 
much to be lamented that, ciicept the Aocfi Ocufra 
PlanlaruM, wk have as yet so short and compendious 


aist Dr Francis Buchanan, have also coatributed - an account of theimqatuUousmade in tlrcir voyage, 
^atly to increase our knowledge of Indian botany. To. die'tedmical. histoyy of tlj^e, Imwevor, the 
Tile latter has eiiipycd tlm advmitage of investigat- younger Forster has coniHiendnbly atldcd whate\tT 
ipg, fur the liri-t time, the remote and singular coun- he could supply of practicat utility; and ha.s tiuu 
of Xepuul; so prolific in beautiful and uncom- ^veu ius al! tiMr mfonontion witlufl .the compas.i of 
isen plants, that few parts of the world'‘can exceed ht^ paeans. ‘ ' 


it, and yet meeting, in several points, not only the 
lloras of' the lower regions and kilauds of India, but 
those of Japtin, China, and eVeu Siberia. The only 
systematic work on East Indian plants, is the Flora 
f/idica of Biirmann, which is classed according to 
the Linnman artificial method. We cannot but wish 
it were more wortliy of the system or the subject; 


Loag.siilce the voyages of these cchbrated natu- 
ralwtB, the same remote countries have bein visitcil, 
in out ewn days, by two learned botanists more es- 
peeially these are M. La Billardivie, and Mr 
Brpwq; Libtfttiau of the Linntcnn Society. The 
former has published an account of the Hants of 
New Htfilono, in two volumes folio, with fine en- 






'world fooirt- 

n»de at llw.jfltlib^ «!tj^e, we 
gevernaiedt 'wjli.fi^d^ it»e{f bdind to eAMbltM 
to publish'the: ^ acqiasiUoas, 

manner as to IXi oeeful. His ow&jl^brfr ' 

cjr of oboervattoR, by the drawis^pf tli^ 

inimitable Baoe^t to produce Work 

wo \rilt yi^nture tb> proaounpe, t»« 
equalled. . M. Lb JBillwdiere has dispoacd book ! 
according to the ^tem ot Liniiceas, a Wire exapiple 
in France, where any thing sbt F^nch 
but ill rccommeodcd. . Mr Brown,' on 
hand, haa written hia at leaajt,' oh the 

principles of cltissifleaioon eshtUmhed 1^ the celfi' 
bratud Jussieu, die great chainpton pf W'RBtund Sya* . 
tcni of his own. On^ Udt subject we. piMtpoue our 



taSwieff i,y:ui 
,.Of tbeta* 
b^ si|C^taor.T^aberg, 
tliW^ of |he lUinlbecu) 
and spedWn: 'Pr 

Swartx 9^ ^ Block- 

ktlm... ppaghApSid^y, 

k'^ ftro/cotWmuM odi 

. r 7. , .• .. .■'*' 


IMilwh. ’ 


caaiop<ii|^..t'^ 


!m;,l|toteklio}roj,jC(^j: iieho«», 


a a^e-iaidv^^-Liilhn^^ 9 

•BWdvhWr/fi'dth'tiijte ^ORricl^tl :w3Jr ■ 

of p^ils- ;of 

bruhs'Bielidt^ A Veteran mbiMoBteaf lcM 


A i^eicraw''Bi!bs»t»h»<w-W;y 
^lOs,' -still '.preWdWi'4l'^§Wi|^4iireiniity-'b^ - 
‘Wthtl^ .aod' ■acfe«|^i:' 4 ^ 8 us,’'';WiiB 


«.a«isa V* SBS 0 vrrM* Wiis* rytaa/jwvsk xr^. j^yaw^swuv yu» wiv* 

remarks for the present^ Before we pin., edter on '• %<wtW;iW' ^g)8hd>Vwfi®^ 


tile subject of natural ctfmiSeBtleth is.W^cesnt^ to 
consider the state and progress of butanj;, ^ soibe 
years past, in the suhoob*, and 
Europe. 

Bdi.iiiIm, of 
.■joi'ili'l); I, 


botatt^id|ii 


ImtunhcrM-i 



11 * bc- 
iritbit a 


Sweden has continued to maintaiR her, long’e^ta- Wi^’ntn& of . 

dished rank in the several , departments of toaWrid .i ; . lj^rqi||^ .h^ ,aii^|iy. 


science, nor has Denmark been heiiisdifMDid:^|th .. ks^ad 
her neighbour and ancient rivaC siicr c^ntirlds, 


llip»W. Wcato and of Dea. 


I, ’^d other'**“*» - 

^'-''*'^'W®i;dFlbrf-»^ciK£eM of 


cessor of the great Llnateua enifeavourei^tP ap|[^iWci© coiron^ifi^p 

I.!.. 1V«I._'.. ......Jf ....__ -.._.X-!*.2i.._i«. ‘VsaLlr liMrjAuiiaM' juiilhwilkf itakewnA&MAA.'. > /'IjimLms dKA<A»iswmAl «*«_ 


with ffeW sj 


for abdti^.,£t!ty#'e^^s'‘p8$t, hr;:raactca)), without any 
ord^, addfe ititt iacqptpletey' It wtu undertakoa by 


his failicr's steps, and was ambitib^a dfn«|{ ,lwhial(^. *jB^,il*,d^ ,«iW4di6hiaei)li^ ‘ -,,OOTter^the orign^^^^ 
very far in the rear.; a comOh^^ilo Bim, whii^^^ of-^'JFWa Midler ita' cootin^- 

short life, to .say nothing of kis tyta^ hkw 'distii^fd^bd'^ ; bol theiri^tRd js 

disabled him from. accompIi^i^P. Jl«r;,'< 5 qftjdeledi' '^^gfet»f''to that of Prafeisor Vhbl, who slW- 

and gave to the world, the vmfWisI)^; m^ry|»..;j.#»d wider the celebn^ed-Lirfnaus, and who is th»'*. 
which hi.s father Iwd left, for a Supplerii^t tp life' , ajithofr of seve^ 'tedleqt .dbcriptiye works, IJe 
,S/w-(7M Phuilarmi and Aitf>f//.« 4 ^g«nd ,.havi|« ph-' wiid^ook nplesit tSM a. flew .%»ci«r, .<«v as-he.en¬ 
riched fhi' book with many commafflcatidds of IltW titled.it, EdmtneroiiOi PUntarum^ ,sih; admltoble^per., 
berg .ind otiievs, us well as a number pf -br^jf^^ fora^ah^ert^.ffeblpi at thfe edd of the 

remarks, he felt a strong desire; not alt^theriup-' 8econd.vtdu^WhiChnnishe»jdtbcIaw aiid ordwS^^^^ 
pardonable, of being thought the princij^l author of ■ an^j^. wt^lWpst siqjerjSboh* to men- 
the work. All uncertainty on*’this ,l{ui^C*, whsCB" lion, jjyftdig 

ever other helps foil, is removed by tl^c on^aalpa- yi.qiby have followed the,^ 

-• . o ,- o*-- . - syst^,The JTfpra Pftaictt" 

'-^SaI,'A. i_ L _;_ :.L __ • 


nuscript of the Siippi^inenlunt Jpt9nti&um, m bur pos¬ 
session. Ehrhart 8uperintend:etl,^thie;jWll®|bil.?^ fbia chieflyW c,,--,. . < - ■- — 

work, and made some alltwatidni itt-^^jiaMiiiiwcript, no dcs.cbi|fetM^. lfoi-'jbo«fefbnB,.ftom nbfo^t^ time, 
truces of which arc perceptible in.Bfc Greek ^ " “ “ " - - - 

names, given lo spine species nf Careiy Mespilus, 

&c., as well as in their sesquipe«lalian specific cha¬ 
racter.®. But he had introduced his own new genera 
of Mosses; which the younger Liiinsei^ thoi^bt so-. ...®b^e^.,|,^-,^ 5 ^._ 
alarming an innovation, tliat he oideij^ the idiebt ''3'"!. . 

which contained tliese matters to bb ct^ciled. We ' ’;’!||HiliK|8ie exarfiple of E^nt^k, Sweden, &c. Hus- of Rusiia; 
are possessed of a copy,-which jljiqifs;t|jg'^nbra in, 8iB-'|rapid^ desirous bf profobting, tliroughout its 
question to bp almost a« weU fouBddd,;.'Miii wbat are vast 'dci>bMencics, an attentibh to pa<;ural kifaw.)edge. 
now, under Hedwig’s sauct^Bir generaUy received, Nor wa!i',ajij’'cqUntfy ever more fortunate in the pos- 

.1 -,. . . ‘ '•---■^[jtiiohs of: sessian of all active and intellmefit naturalist. The 

celebrated Pallas successful^ ^vpted a long life to 
these ponuifl, and tb the communication of his dis¬ 
coveries ttiSd ob.scrvations. He 'pompted the Em¬ 
press Catharine to .o^’r an unlimited sum for the 
museuni, Jibrary, and manuscripts of Linnaius; but, 
fortunatdy for their present possessor, tiic oder was 
made! tba late. '-"A Flora Rosska, on the mosfihiij;- 
nificent'scale, was undertaken by PalJus, hisjm^ud 
mistreM proposing to defray the cost of the whole 
undertaking, not merely for sole, but for gratuitous 


sk j^^ipeifoure, at t^' sovc- 
■ lii-..-.,. l-tJ!!-J i. except some 


F to e'ertatn distingttlsiteil then, as 

- - •- I ' *- 


though by otlKjr nami^. !Efee. 

Ebrhurt are pre«i$e, and .correre^ thwgli'liia. termi-. 
nology is exceptloB^lieV./uitVqr.kinbTatioias^ and 
crabbed expressions.. Two years, almost immediate¬ 
ly preceding the d^tK of younger Linnseus, 
were spent by the latter in vi^ng Mo^dod,. France 
and Holland, and were employed to ve^ great ad¬ 
vantage, in augmenting his colibctioa o^rnotural pro¬ 
ductions, as well as lus scieutidc skill. During this 
tour, he attadied himself strongly, through the me¬ 
dium of his old friend Solander, to Sir Joseph Banks; 




BMuijv 


.V«i, . 


retentfttMia^ Oft the most 1|^ puI^lUi^^l^^ost 6a gn^' oa 

>d<'«Q; taste or ability to taaile use of ths^-boqjci^’ ^ pian of Jomoin'a a-orics. .U^ ’SvnopM of Au» 

- * " **• . -lU„ ___ _«__ T*i _' J_ 
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Tbls-Vell*uitended muniitcence was tbe cause of/tbe 
ru(»> 9 f the project, lldf of'a fir&t volome Waa beo 
sfowcii as the Empress intended. But the second 
part, instead of following the destination of tbO first, 
got iuto the hands of interested people, wito defeat^ 
ed the liberal designs of their sovereign, misapplied 
her money, and by the disgust and disappoiiitmeut 
which ensued, prevented tlie continuance of the work. 
Those who wished to complete their sets, or. to ob¬ 
tain the book ut all, were obliged to become clandes¬ 
tine purchasers, buying, as a favour, what they ought 
to iiuvc received as a free gift; and were morco^r, 
like the writer of this, ofien obliged to put up with 
itnperlect copies. In like manner the intentions of 
the gieat Mr Howard, respecting his book on prir 
sons, were rendered ineftectual, by tlie disgraceful 
avarice of certain London booksellers, who imme¬ 
diately bought up, and sold ..at a greatly advanced 
price, the whole edition, which its Imnevolent author 
had destined to be accessible to overy body at an 
unusually cheap rate. These 'examples, amongst 
others, show that it is the most difficult thing in tfie 
world to employ patronage, as well as gratuitous cha¬ 
rity of any kind, to real advantage, except under the 
guidance of the most rigorous discretion. “ All 
that men of power can do for men of genius,” says 
<*ray, if we recollect aright, “ Is to leave tliem at 
liberty, or they become like birds in a cage,” whose 
song is no longer that of nature atid enjoyment. 
The great and the affluent may foster ana encou¬ 
rage science and literature, by their ^ countenance, 
their attention, and a free, not overwhelming, libe¬ 
rality. But when princes become publishers of 
books, or directors of academies, ^ey generally do 
more harm than |^ood. They descend from their 
station, and lose sight perhaps of their higher and 



science, or pursuit, that can be beneficial to man¬ 
kind, is sure to fiourish without much gratuitous as¬ 
sistance. • . V 

Several of die immediate sckplartir. of the illustri¬ 
ous Swedish naturalist were planted in difierent .parts 
of Germany. Murray, to whom he cntrjwtoQ tbe 
publication of (hat compendious volume, eiititled, 
S^sfema Vegrtabiliumt and who printed two- succes¬ 
sive editions, of the work, was seated as Professor at 
Gottingen. GIseke was‘established at Hamburgh, 
and, aner the death of Linnsus, guvo to the world 
such an edition us he was able to compile, from his 
own notes and those of Fabricius, of the lectures of- 
their late preceptor, on the Natural Orders of Plants. 
I^is ideas on this subject Linoasus himself always con¬ 
sidered as too impertect to be published,except in the 
form of a sketch ur index, at the end of his Genera 
Plantaram. Tbe venerable patriarch, Professor Jac- 
quin, still survives at \'ienna, where he, and his wor¬ 
thy soni have enriched botany with a number of 
splendid and iisei'ul works. They have given to the 
public several labours of the excellent practical bo¬ 
tanist Wulfcn, and otlitrs, which might, but for their 
encouragement^ have been lost. I'he highly valua- 


triao plants is an excellent Flora, 'disposed according 
to the Sexual System, as. is the more ample Tenta- 
men Flora Germanka of the celebrated Dr lluth, 
one of the best practical European botanists, and 
more deeply versed than most others in cryptogaraic 
lure. Tbe best Linnoian Flora, as fkr as it goes, iliat 
the world has jet seen, we speak it without any ex¬ 
ception,. is the Flora Germauica of Professor Schra¬ 
der of Gottiogen, the first volume of- which, com¬ 
prising the first three classes of the sexual systemj 
was published in 1806. The correct distinctions, 
well-digested synonyms, and complete descriptions of 
this work, arc altogether unrivalled. If the whole 
should be equally well executed, for which, tlic long¬ 
est life would be scarcely sufficient, it must ever be 
the standard book of Euroiieim botany. lu deserip- 
tions of grasses are worthy to accompany Uic exqui¬ 
site engravings of the same tribe from the hand of 
Leers, published at Herborn in 1776, which excel 
every otiier botanical representation that we have ex¬ 
amined. They will bear, and indeed they require, 
the application of a magnifying-glass, like the plants 
themselves. The purchaser of this little volume must 
however beware of tbe second edition, whose plates 
are good for little or nothing. The name of Schra- 
dcM* has long been distinguished in Cryptogainic Bo¬ 
tany. In this pursuit, the industrious and accurate 
botanists of Germany, shut out from extensive op¬ 
portunities of studidng exotic plants, have had full 
scojpe for their aewlind abilities. In this field the 
Leipsic school has distinguished itself. Here the 
great Schreber first began his career w'ith some of 
the most perfeq^;. cryptogamic works, especially on 
the minute genus.PAoicam. Here the same author 
published his excellent Flora Liptiettsis, his labori¬ 
ous practical work on Grasses, and finally bis iin- 
iroved edition of the Genera Plantarum of his friend 
innsus. But, above all, Leipsic is famous for be¬ 
ing the residence of Bedwig, whose discoveries, re¬ 
lative to the fructification and generic characters of 
Mosses, form an era in botanic scicn'ce. Under the 
hands of such an observer, that elegant tribe displays 
itself with a degree of beauty, variety and singularity, 
which vies witli the most admired herbs and fiowers, 
and confirms tbe Linnseon doctrine of impregnation, 
which the more obvious organs of the latter had 
originally taught. Nor must wq, in speaking of 
cryptogamic plants, neglectliere to rceord the names 
of Weis, Weber, Mohr, Sclimidel, lilsper, and esjte- 
cially Hoffmann; tbe plates of the latter, illustrating 
tbe Lichen tribe, are models of beauty and correct¬ 
ness. His Flora Germamea is a most convenient 
and compendious m}naal, after the Linnsean system. • 
Fungi have been studied in Germany with peculiar 
care qnd minuteness:’ The leading systematic au¬ 
thor in this obscure tribe, Persoon, was indeed born, 
of .Dutch parent, at the Cape of Good Hope; but 
he studied and published at Gottingen. I'wo writ¬ 
ers, of the name of Albcrtini and Schweiniz, have 
pubbsbed Bie most minute and accurate exemplifi¬ 
cation of this natural order, in an octavo vulunie, at 
Leipsic, in the year 1805, comprising the Fungi of 
the district of Niski in Upper Lusatia. If their fi- 
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' leu eiaborateiy m^^tbon Scfaratler^a, 

scrlptiong ^ 

The German s^ool of botany ^br a long'pe¬ 
riod, been dmort completely LinWaan. ThUfewii^- 
ever was not #)^y> the case, for, in the earlier part 
of his career, the Iwned Swede was attacked more 
repeatedly and severely .from this quarter Of the 
world than any other?, BW ridiculous critic^Sieges, 
bock of Petersburgh excepted, who would not adinif 
the doctrine of the sexes of plants, because the pol¬ 
len of one flower mrty fly upon another, and his pu¬ 
rity could not bear the idea of such adultery in Na¬ 
ture. Numerous methods of arrangement appeared 
in Germany, from tlie pens of Heister, Ludwig, 
' riullcr, and others, and even Schreber adopted a 
system like some of these in his Flora above men¬ 
tioned. It would be to no purpose now to criticise 
these attempts. They cannot rank as natural sys- 
terns, nor have they the convenience of artificial 
ones. Part of their principles are derived from Lin¬ 
naeus, othcra from Rivinus.' Their authors wcre,not 
extensively conversant with plants, nor train^ in 
any sound principles of generic diserkninatibb or 
combination. They set off with alacrity, but webp 
soon entangled in their own difficulties, were 
leA by Linnaus to answer themselves or t»oh other. 
We litre mention these loanied systebliittics,. for 
learned they were thought by themselves and th^r 
pupils, merely because they will scarcely requite 
animadversion, when wo come tp.^anyass the great 
question of natural and artificiaS’l^assification, tbdy 
having had no distinct ideas of a di&rence between 
(he two. Hedwig used frequently to lament, that 
his preceptor Ludwig had never perfected his sys¬ 
tem of arrangement; but from what he has given to 
the world, we see no great room to suppose he had 
any thing very excellent in reserve. Unexecuted 
projects are inagnifled in the mists of uncm-tainty. 
We have ventured elsewhere, in a biographical ac¬ 
count of Hedwig, to remark,. Utat even that ingdni- 
ous man “ did not imbibe under Ludwig, anything 
uf the true philosophical principles of mtangenient, 
the talents for which are granted to very few, and 
are scarcely ever of German growth. We mean no 
invidious reflections on any nation or p^ple. Each 
has its appropriate merits, and all are useflil togc- 
liter in science, like dificrent characters on the 
theatre of human life.” 

Germany may w'cll dispense with any- laurels ob¬ 
tained by the very secondary merit of speculative 
schemes of classification, when the can claim the 
lionour of having produced such a pratti^ observer 
08 Gairtner. This indefatigable botanist, devoted 
himself to the investigation of the .fruits and teeds of 
plants. Being ^neatly skilii^ "in the -UiM! of the 
pencil, he has, tike Hedwig, faithiUI^- recorded, 
what he no less acutely deteoted.' iThe phth he 
struck out for himself, of delineating and describing 
in detail, with magnified’ dissections, every part of 
the seed and seed-vessel of'each genus withm Iiis 
reach, had never been explored. before in so regular 
and methodical a manner. Botanists of the Linnaean 
school are justly censurable for having paid too lit¬ 
tle attentiou to fee structure of these important parts. 
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Boteiv 

idd-^eiib With-’ 

thetexiu^p& 'hf'feoir 
irred ..fee’ inbre obvipal and distinct or¬ 
ient for their purpbak, feeir conduct 
If gOuerio prmciples be natural anti 
certain,*{tinat^s iiot on whBt.parts of thefructifi. 
cation they gre founded; nor Is the inflorescence, or 
even the Berb or root, rejected by sound philoso¬ 
phers, but because they arb found to lead only fo 
unnatural and uocertain.’characters. If is thernore 
extremely to fed' hootilur'of Linnseus, Gaertner and 
Jq^ieu, feat feeir concepUens 'of. genera are almbst 
entw^ fee tame.. They meet inVamost every peint, 
however diffilrent the paths by ^ioh thOT pursue 
their 'inauirieh Their iaboura illostaate and. confirm 
each outer.:. Even Toornefort, .ebneeived so 
wejl, on‘feg whole, the distinctioikiliijr jgenerh,' which 
he could hut -|}l define, receives , new ;strbngfe from 
their knowjldgb, wbiebt dt^s wot- oyertom bw. ittopers 
feet petforntan'cea, .but improve them. . The accurate 
student of natui^^'llfncra oannoit' 01, to perceive, 
that where Goertmr .'differs from Lmoius, Wlticdi is 
but in a very few material .instanb^ nte^cb^ as b.rs nu¬ 
merous subdivision.of the .g«;Gius ij^aWrfo, and his 
distributiob.of -fee. conipodnil flowm^.-it arises feom 
his top intent j^d 'exelusive cobaideraHou.of one part 
of fee feuctification, instead ofan eolar^l^and com¬ 
prehensive view of fee whple. ,‘ ln ofetn^ords, ho 
lieglects theJ[^ona^ nuu^inoj feat, '^ 'thb genus 
should i^vBJK ^haiaoter, not fee character fee 
bus.” Sucl^t least , appears to us tlip case in Fa- 
nutria,' In fee syngenesious family, beipg so very 
natural in itself, fee discrimination of. natural genera 
Ifecomes in consequence so difficult, feat Oertner 
and Linnseus may well be excused'if feey do not 
entirely agree, and .they perhaps may both be fetis- 
fied Wife the honour of having eollecfed materials, 
and dispotefdtbem'in different pointsoLview, for fee 
use of sotne fufere systcmhilte, who may decide be¬ 
tween them.,^ However mtact Gsettner may have 
been in dtsoriminating fee. paris of seeds, we believe 
him mistaken in distinguifeiiig the tdieHus as a sepa¬ 
rate organ, dis^ct in'functions from the ctauledons. 

His refers'wi]i''also ^ well, white ^y prom by his 
generally excelient pirincqiles, not to admit any of 
his’'f|i!ieo,as absolVUe. .'I’hpy may serve as a’clue to 
.i^k^cies aC;^^Bre, but. ttiey must not over¬ 
rule her laws, less is our great carpologist to 
be il!;m|i^ty followed in physIologicBl dwtrinrs or 
resst^ayk^; witness his feeble and incorrect attack 
on opinions, or rather demoustratious, re¬ 

specting the impregnation of iVIosscs. Hi^riticisms 
of Liiuueus are not always marked with that candour 
which becomes a disinterested .lover of trufe and 
nature, nor can we applaud in general his changes 
of nomenclature, or :of terminology i especially when 
he utiphilbsophically calls fee germen of Linmcus, 
fee ovarium, a word long ago rejected, as err ’iieous 
when appli^ to-plants.' These however arc slight 
blemishes, .In a feputarion which will lust as Jong at 
scientific botany is cultivated at oil. Botanists can 
now ne'lohgei; neglect, but at their own peril, fee 
parts which Gmrtner has called into notice, and to 
the scrutiny of which, directed by bis faithful guid- 
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ance, die j^hytloikigiM and 
in fut.utn, riftcur. ' 

Wfl aliall dose tliis part auliject «l .,j _ 

mention of the licrliii GleditacB/wbij, 

in jHOj rqidled the attacks on le¬ 
ntous, wap Pi i)ti s; or, and published a sys- that of tl»e segments of the 

tern, fnuixled on the situation, or insertion, of the gulotd'ithe character* of sc 
Btameus; the subordinate division* being taken from 
the number of tlie same parts;' so that it is, in tlie 
' latter respect, a sort of inversion of the Idiintean 
ntetliod. Ill the former, or the outline.of its plan, 
tlie system of (ilcditsch is in some tHeasuro an anti> 
cijialion of that of Jussieu; I’erlin ha» of late been 
mttch di«ti!)guislicd for the study of natarai histoVy, 
and fiosscKst's a society' of its own, devoted to that 
pursuit. Its greatest ornament was the lute Ihofes- 
sor \VilJdeuow,-who if ho lllJ under the lash tif the 
more accurate AOidius, is entitled to tlu> gratitude 
of his foilowdabohrcry, nt^t for theoretical sjjccula- 
tions, bat’lbr the ttsofui 4nd tirduouit nqdfirtakiug of 
a Spec'f^is oh the Linnrran pfau, being in* 

deed an edition of the same worlc of Linnaeus, en> 
riched witli rchont discoveries.; book, left uii- 
itaished at tlie end of the first order of thO' Crppto- 
gamia, by tlio death of the editor, wants only a ge¬ 
neral index to render it sufiicientiy cwiplcte. Tim 
Mnsci, Lu^nci, and Fungi, are syateihatically treat- 


fflty th8tit te «^'d»tbe whole the other 

.hand, ooiisbi^tttd according of 

plan. The nUimfesr of the liaaWnst i^j)(»j*ared with 

petals, re- 

several and those ' 

artificiai. Othi^s are. assumed as natural, and 
are fbrjthe most part >0, but characters 
are ir^uciUly taken m'tn Liptiiens^ ev^i from his 
artifieiol system, as the Cruciatd, and the 4fetaJtr, 

]U>rd Bute has well said, that Haller was a Linnican 
in disguise. His classificktion however was merely 
intended to answer his own purpose, with respect to 
the Swiss plants j for he was not a general botanist, 
nor had he a, sufficiently comprehensive view of the 
subject to forto a general system, or even to be 
aware of the difficulties of such an undertaking. 

He ought not therefore to be obnoxious to criticism 
in that view. Ht» metliod has served for tim use of 
his sclioiars, as tlue Linnaean one serves English bo¬ 
tanists, by way of a dictionary'. Some such is ne¬ 
cessary ; and those who siiould begin todeciUe dn'tlu* 
merits of a system, before ^oy know plants, would 
n||ost assuredly be in danger of appearing more 
learned to themselves than to others. We cannot 
exculpate Haller from some degree of prejudice iu 


ed in the serrate works of writers devoted to those rejecting real improvements of Linnujus, which are 
particulai^iid now very extensive, subjects, from independant of classification; such as bis trivial or 


whom. Willdenow could but liave lieen a compiler. 
With the FJUcrs, whitih he lived to he was 

practically ctmversaDt. His insettinnWthe essential 
generic craracters, throughout these volumes, is an 
useflil;ailditio% and uotv bedotne necessary in every 
similar Undertakif^ i . ' 

•fHoiiaiidj Little can iw'l^ of Hdfattd in this review of 
the botanical sl^ of Europe ;jlpi' a. few years past. 
The Leyden gariJen hot ^waj^ been kept iq», espe- 
ei^y durioE nurKfe of the late PTolesKor David Van 
With dde ^e and ttttenUop; wo knmv little 
of 1» in ^B' sabsequaat cdsfutdlsed state of the 
country. ' Botany haS'longbn the dccUne at 
A'lnstertTiUih, diougb wi^arfeTi^ebted to that garden 
for having and./uftewards conmiuni- 

cated to otni^ Tiountno^f aitph of Tlum- 

berg in Japan as 


•r Switzer 
iand; 


The'botany of Sti 
diouslyj be consIdehSd 

ilianativocounby, . 

sidenoo at 'finalJy'.^Wl^ 

rich* am charming /VhiYrhw beei| illustrs^ 
claSHical pen, with peculifg 4tu^ei^ 


specific nanu>e, by which every species is spoken of 
at once, in one wmd> most^ so contrived as to assist 
the memory, by ap-Indication of the character, ap¬ 
pearance, liist^y, of.dee, ,of-4he plant. What did 
the great Swim botanist substitiite in the place' of 
this contrivance ? A series of numbers, burtliensome 
to the memory', destitute of infbmiation, accommo¬ 
dated to his own hook only, and necessarily liable 
to total change on the introduction of every new- 
diaboVered species! At the same time that he re- 
jec^d ih*’ luminous iu>m6i|e]ature of his old friend 
ai^/^loW'Student, who had luimurod in tlie most 
ingld^ua terms to deprecate his jealousy, he paid a 
tacit homage to its merit, by contending that the 
honOlbr of this itmmtian was' due to Ilivtnu*. In 
this lie was not less incorrect than uncandid, tlie 
sliort names of Khrinus being designed as specific 
characters; fbf which puiposp. Halter knew, os well 
as Linmeus, they were, uudt,. ',^.sc£a]. specific cha¬ 
racters hii hims^f cons^rueted'^ithe plan of Linnm- 
tis, with%0iRl> iittlO nm^ 'Olways perhaps for 

die better, ae to stiictn'^.'Of'{Urmcipk', but oAen 
sbrijcingly cxpriciSsiviB. in .eveiy thing con- 


conversant with dlb ^ond e^ltfdyif4fff|ih(hfdi’k;i: imb- <^.;nect«d with praotical hbtBBy,'<h», sldi^. The most 
lishcd in ITbd, id S vbis. foiio;,tH^ fJfiioria . rigid Linnsean, whoib'-aoul w shrivelled 

Stirpium Iridieetiarm ophplrisni* Upd prqudici&,\.mv6t love 

"OjBgravings, of tlio OrdiU' his tastod^ entbai^fuite^l^d the Flora of 

E^t-fewpersofw, wboh«im^nat^Khif:d$vt1tj^^ 'Ewite^iand as bia own. No 

t^tion at the botany of Switaerlani^, ate fw^bf tho : woii^ Jdioi. bia'ptrpils muHipli^yaud formed a band 
sv^oeriloii’. value, jn point bf ieii^rady, of .thpi Original tenacious of ins^^hcimpeffetitions of 

edti^ of the .same werkv’j^litbed in i^74S, under ' nmrv>jw^er* !The {ine dt dbinhreiitJoivis now no 
the dtl^iihf tiuiineMlfO j\ibi^dkn..S^rpiiaf ^dnpdy drawn l^Ween them andriie equal- 

Indi^^si^m. *rhli’edition is tndispenesilde ^.jwdi^^acholars of the',porthejn sage. Tlie ami- 

who wl|^ f«Ily4o undcaets^d the subject, or to amf lamented Dav^li oiirbve to profit by die la- 

predate Haller's, ^anscehdent kbowleuge and of'both. The Alpine bmanisfs o£ .Trance and 

ties. Tlicsc whrkif'nr© ctessed after a system Of his It«y have served to aiiHffgamata die SWdish; and 




1). tiotftny. 


uf luly, 


raio&t 

aOters. ^ 

S p^eim defiiafidQtf, m that tta plates-aad oeeattonal 
escriptiops #fe aJpne uhai render It usefol. nor 
would It lot the uttcowmon ahandanee 

ot rare Sj^l^J^^ll^ulted at jll. 

We the botany of Italy, to whose 

boundari^ hav« that hauR mseotibly ted, as the 
eye of ^ traj^^er taketf a btcd'^Miyd viau of its 


n manoer, 
it IS un« 
lessors of sudi a 
not derived from 
(0 fbe%Qr1dt ot to thenis«.l\i!>, 
^iTOiluetlons.' Bnt thw are sativfied 

_ ^_of eaWh afllbrd, ati^ they 

neetect i(9 nspre a«^*Mbte, ^ough pdrbaps not tess 
vi^btd, ttoasursa. Hie jejdpu^, and mnuaierable- 
restt'ictiiions of tlirit government, render what they 
possess as usetm to (dl the world as to theuisel^s 
li^ iue flf the Srst rank In natnrpl'spteoGe, well 
IVui every thing which hS eapeeuKi^ aud^m* 
hinted, ha# arisen 411 Portugal, and has been dmnes- 
hoided in the schools of Pans aiul X/Ondoa, t|||^Tni- 
able anditearned Correa de Serrfc now njtntv«|i» In 
the Uai^, States of Amei tea, Imlia^hUlO in^i^o 


tty's 

le 


ot 


cularly t£^ ioandatiaii of « Ho; 

SOtence*,» otting to hte»ttad tho. ^ . _ „ 

chieBy a]^;>carcd m the rtaks of sptenoohi 

an incidental no ptnMwa en¬ 

larged and accurate views, 

Ifldfferof the sidiject. j, 


outsiraiched f&hte fn^ the eunmuts of tfie Alps, has been gureo to literature in forti^lj and pam 

We tnttr pass il'Oiu. TneK) to Naples Without meeting ‘ * * * '. ^ ^ -f 

sclie|i} of disimiitidn. Jhe northern states 
are ihc» proihssors and patrons of bo¬ 

tany, nOr are thafr tuditev dbetitute of ta$te» in van- 
ous bmnehos of natura^newkdge. 1 he names of a 
Castiglione of Milan, vHuraazo iokI Duiepro of Ge¬ 
noa, and A Savi of Pisa, deserve to be mentioned with 
honour, for thetr knowledge and their zeal, the onfiir- 
tunate Cyrillo, and bis fncndPacihcO, at were 

practical botanists. There is also a rising sdioo^ of 
great pronubc, at Palcrino. But smce tlm time 
Scopoh, Italy has contctbnted h^e to our stock of 
information, nor are fhe latte# publicattons of this 
eminent man, while be re^ed at Pavk, eommensui* 
rate in importance or merit with those earlier ones/ 
the /lora, and JLniomidogta, CarntelM, which have 
immortalized hif> name. Scopoli, who at Brst adopt¬ 
ed a system of his own, had the sense knd hberality, 
in his second edition, to resign it, in favour ot what 
his maturer experience taught biiu to prefer, the sex- 
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,w^jj^Sctwob. 

hfla chip- 
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ual system of Linmeua. 

Spam and Poitugel claim our attenhinit ^ kr^ of snpportipgj^ Credit ^ |bo ICilinf nates 
mer tor being the channel tin ough which the §af* piodu^,. Ttria contest, hc^everi i|t fip| 4 jS> 


ogerof the sidiject. 

In the extensive, ihOti^ 
we have uoaertaLeti of Ui&nKteOt 
cal science, the individual merta < 

ters have obiefly hitherto baeir di_ 

pared. The most diffietdt jUrt of our tatl^^hl^ 
atdl remains 4. to cotdiost smo W apprs^Aum ini&- 
coco And the metits of two great and irval'mmni^ ia 
ihe g^eral t«hool of scientihc botany t to cuo^r 
the causes that have ted to- the parthmlar liiHf which 
each has taken, and to eoR^are the teujunsM^Us well 
as to ealcuii^te tlie prob^e fiiture cojMdquiAees, ^ 
their te^tSivc aims. Engiatkl 9^ hifve, 

from the tune oi Bs^and Iwufne^^blMUtOOxgpeti- 
tors lA botardoid &me, bOMtete e«at;1nili>» 

nWI 

re. 


dens (^Europe have been, for soUie yeiutr JUtot en- garded theotorioal tetetK^a t kw s ,^hte j^ftpdy sub- 


riched with many new Mexican aiid^)Peruvyk|riaotB, 
and likewise as the theatre of thb publication of 
some important baoks, relative to the botany of those 
countries. In speaking of American botany, we have 
mentioned the flora Peruiiana, whose authors, Ruiz 
and Pavon, rank deservedly hi^ roc4bej)|| mdustiy 
and knowledge. I'he late CUvsnilfiif, tmdent at 
Madrid, has also communicated to the leafued woHd 
much luforiiiauon, A-tma tiie <iame Mthtbe. Spain 
seems anxlops to ledeem Jher rcpuKUkhl wJdch suf¬ 
fered so the Begtefil^or ri^er perocipi- 

tien, of the truly excelte&t but imfisrtuneW^mbcy, 
who, like husatiiU^r benekgflWk ^ teihM^ind, was 
allowed todpafes ^ 4 ik exter@m1ti4kHfimd hnalte 
perished unbioWn, |d this dltdMtcal Mkds of Baglim 
slave-dealers at hlonuerrat. Port«^,.te |teit dis¬ 
tinguished at iiome by the Isbo^ ^i*taiyred be- 
nedictaie, Dr Felix AveHii^ author of a 

Flora diaposeo aftgr the IdoWtem me¬ 

thod, reduced entirely to prmq^ka of punii^ I and 
abroad by the valuable wotk « ^atluw tiouteiro, 
entitled Flora Coekiftofitiafiloitt ha which pknta 
rot,. It, PABT 11 . 
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sided on the Mvt of Im^s ^a<mMMB$^^'''*lii pipotical 
science, Iikaa^ the odmirerae^l^ gddof Toiurne- 
teit.hav* MKollk hawk, llk% t|tese other 

“.■* * Oadibaubf^ of <WWdon is 

{isiwedtlfor thou^ » dhtetplx iks arisen 
ashdl^&r Toarnefprt, Its w statriDI^ eyes," 
(Irheydhd all forgwt^CUt^pMitiahi,have been 
" ot dazzled, by ari^ wblb d^Rg m Ailt 
the nenhf,« has been 

aUtbdfUwtloasof^eesgib, « . 

inpfsan system of cteMufikltmh, Its teigUuU. 

copcoUhtant advantages' noiueuclatwik iwninoas 
technical definition, anAnt^opm of udhrCiaidoB, was 
planted, IkiS a fr^ tetd vigbri^ jCgloo, in the fa- 
vouraUe soil of Enghud, kIkteMly ikrtiliaed with ac- 
cumai)idioo8 of pipollitel kMnfiedge, about the middle 
of the last oantep^ It ]r«kay jKwsue the metapboiv 
the jtittBod ww jdkared for its recepti<Ht.j 

forffll pnvkt^rflyineias had been of confi—^ 
locik use t nc alpbabetuad mdmi liavnig but 
respprgp of Oven the Mihst learned, and ^e pC 
of iUyi bisSihf heW to ha metbed of «1« """ 

S c 
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rather by tileif ^atitude bia |[racticsil 
'tion, than afly oUwr censideratiotii Accordingly ve 
liavo, irt our own early progresa, before they 
at), as at present, swept on the stage, found tii^m 
rather contending for his nomenclature, imperfect ds 
it was, becau^u they were habituated to''jt, than for 
his system, of which, it was evident^ they had made 
litllo use. Hence the first attempt in England, to 
reduce our plants to I.inn.'can order, made by Hill, 
was cliictly a traiisposiiii'ii of Kay’s .Sympnh into 
the Liiinman clas.ses, the original nonienelaturo being 
retained, while the specific names of the Spedet 
iHaitlainm were rejected. 

Hill's imperfect jK-rformnnee was superScdcd,'1iy 
the luopc classical /'Aim Ang/ica of Hudson, com* 
po.scd under the auspices and advice of the learned 
and ingenious Stillingfiect, in which the botany of 
England assumed a most scientific aspect, end with 
wliicli all the knowledge of Hay was incorporated. 
At the same time, tlie principles of theoretical bota¬ 
ny, and the philosophical writings of the learned 
Swede, were studieu with no ordinary powers of 
discrimination and judgment, in a^-araalf circle of 
experienced observers at Norwich. A love of flow¬ 
ers, and a great degree of skill in their cultivation, 
hud been long ago imported into that ancient com¬ 
mercial city, with its worsted manufacture, from 
Flanders} and out of this taste, something like the 
study of sptcmatic botany had sprung. These pur¬ 
suits were mostly confined to the humblest of the 
community, particularly among the then very nume¬ 
rous bodies of journeymen weavers, dyers, &c. To¬ 
wards the middle of the eighteenth century, several 
of the opulent merchants seem to have acquired, by 
tlieir iiitlmnte connection with Holland, not only the 
above-mentioned taste for horticulture, but likewise 
an ambition to be distinguished by their museums of 
natural curiosities. The former sometimes extended 
itself, from the flowery parterre, and the well-ar- 
rong^ rows of tulips, hyacinths, carnations, and au¬ 
riculas, into no less formal labyrinths, or perhaps a 
double pattern of angular or spiral walks, between 
clipped het^^, exacUy alike on each side of a broad 
gravel walk. Such was the most sublime efibrt of 
tiie art within the compass of otiic retmilection. 
■* Grove” could by no means be skid to ” nod at 
grove,” for the perpendicular and wcU'^Tiliiirdied 
structure was incapable of nodding; but'thist' **'Cach 
alley should have a brother" was |Ht indispensiible 
port of tlie design. Greenhouses of exotic j^nts, 
except oranges and myrtles, were at th{|'tlinc 
scarcely known; and the writer rccoUei^liav- 
iilg seen, with wonder and admiration, above forty 
years ago, one of the first AfirteSih' GOrantums tiiat 
ever bloomed in Norwich. If, however, the progress 
of natural science was slow in this angle of the 
kingdom, the wealthy manufoeturers, become their 
own merchants, found it necessary to acquire a 
kndwMge of various foreign laoguages, in order to 
carry bn their wide-extended commerce. In learn¬ 
ing French, Italian, Spanish, Dutch, and Gefman, 
they miavoidttbly acquired many naW ideas, llieir 
sous were sent to the continent, wd it were hard, 
indeed, if many of them did not bring home much 
that was worth learning. The eocie^ of the place, 


aidid by sf^;^iKi^oticiitant and tlie Baiauy. 

adriCDtHloul^^S^ttK^ of tw(i!',,br-ratbejmcn of sin- 
gttlar hcMIdc improved. 

A iwppy niiiifl[|;^ of literature iud"b»to, for many 
vears uistingiiiifoed this city, above fts rivals in opu¬ 
lence and commercikl prosperity. Such Norwich 
has been in our memory, and u its splendour be 
gone by, a taste for meiS jd cultivation, originating 
in many of the befo^^ptloned causes, still re¬ 
mains, and is fosteredll^he novel pursuits of che¬ 
mistry and natural history, on which some arts, of 
great importance in the manufiictory of the place, 
depend for improvement. VVe trust the reader will 
pardon this digressibu from the subject more imme¬ 
diately before us, to which we shall now return. 

Some of the more learned students of Englisli 

f ilants, among tlie lovers of botany in Norwich, had 
ong been conversant with the u'orks of Hay, and 
even the Historia Muscorim of Diflenius. They 
were prepared therefore to admire, and to profit by, 
the philosophical writings of Linnwns. Hence ori¬ 
ginated the Elements Botany^ published in i77ii, 
by Mr Hugh Hose; who was aided in the under¬ 
taking by Ids equally learned friend, the Reverend 
Henry Pryont, of whose acuteness and botanical 
skill no betterproof is wanting, than his having found 
and determined, nine years before, the minute Tillivn 
mitscosar^tor the first time in this island. Numerous 
pupils were eager to improve themselves by the as¬ 
sistance of such masters, and amongst others tlic 
writer of these pagps imbibed, from tlieir ardour and 
their friendly assistance, the first rudiments of a pur¬ 
suit that has provpd the happiness and the principal 
object of his life. 

London became, of course, the focus of this T.omlon, 
science, as well as of every other. Of the English 
Universities, Cambridge most fulfilled its duty, 
rendering its public establishments useful to the ends 
for which Uiey were founded and paid. The names 
of S&tyn, both father and sun, have long muin- 
to]pW'1i.4tstinguished rank in botany, and the latter, 
for^any yeur.«, has inculcated the true principles of 
Linna^ science, from tlie protessor's chair. A bu- 
tanic'giu^en was, established, by a private individual, 

Ur Walker, about tlie perioij of which we are speak¬ 
ing. A Linmean Flora Cantabrigiensis, by Mr Hel- 
hun, has renewed the celebrity of Uiat field, in 
which Hay had formerly laboured; and there has al¬ 
ways cxi^d a little comm^ty of Cambridge bota¬ 
nists, thoiigh fluctuating and varying, according to 
circumstances, ^At Oxford, botany, so vigorously 
established by Shcrard and Dillenius, slept for forty 
years under foe apspices of foe elder ^ofessor Sib- 
tborp, at least as to foe utility of its ffiiblic founda¬ 
tions. Yet even foere foe science had many indivi¬ 
dual cultivator^ and if otliers were forgotten, the 
name of ^ Banks trag^it to render fois school for ever 
celebrated, llie younger Professor Sibthorp well 
atoned for foe supineness of his fiither and prede¬ 
cessor. He published a Flora Oxoniensis, and ex¬ 
tended his inquiries into the' classical scenes of 
Greece, finally sacrificing his life to his labours, and 
sealing his love of this engaging study by a postbu- 
mous foundation, which provides for foe publication 
of a sumptuous Fhra Graca, and the subsequent es- 
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! forgotten, where die (he distipgulalieu £llis, at tii« more abstruse deter* 
Borster, of tdiom we mination of die iatricate family of marine prodac- 
id. H^e many young doort whether sea-weeds, corallines or sh^ls. His 
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have already qwkeD, Was settled. H^e many young don^ whether sea-weeds, corallines or sh^ls. His 
naturalists were tmihed. ThOKme>gl>honring| family ac^pisitions, and thoso.^his friend and nrti'on- 
of the Blackburnes, possessed even to dda diiy, of W.jJie iairy knd of t|ie South»8eii Islands, tne hu* 
one of the oldest and ricliest botanic ghrdens In eat^usshprosof Hew Holland, or die.nciuk fntul 
England, have steadily fostetWd this and other -gro^ ahd swamps! of Java, were at the sa^ thne 
branches of natural knowledge. ,.!l1ie satne taste has record^ hy b^ Pfh, as they were gradually perpe- 
spread to Manchester, Lirerpo<d,‘ and the country tiiatihg. M the slovf labours, of the ehgravcr. To 
around. Westmoreland, NoirthumberUmd and Dur> ^is baiify^ a^aljoiis nattmlistathe ypuiS|B^ Linnmus 
ham have their sequetifered practical botanists, In was, foi^wltile, assoobUed, (d well es'ffic excellent 
every rank of life. Scenes celebrated.by.the eoife* O^d hcalous Bfoussonet, who^though not unversed in 
spondents of Ray are stil.l the favourite haunts of botany, derptcd^iusuirmoi^paiticaiarly to the more 
these lovers of nature and science, who every day uncimimon oui^i^bfscientUw.ic^yology. 
ndd something to our information, and to. the ecle- The Baiiksian tchool, altogethef latent dpou prac* 
brity of other parts of the same neighbourhood. tical botsihy, had adop^ the kluhttAn ffystenu as die 
We must now concent«it47dur attetitiop to the most Commodious, wniie.. It «ur8ua4;ihd cidtivatcd 
London sciiool, which, for about forty yesds past has the Linnman {mncjples, as tee only ones whiefa, by 
maintained a rank superior to most othef-seate^^of their tnuucendont exceUeiico, ooolct 'sai))>ort the 
botanical science; the more so perhaps for iu being, teience of botany on a.stable foundation, 
founded in total disinterestedACSs, both with respect Dr Solander was, siC. course, well tniined j 
to authority and emolument, '^ruth alone, opt sys- ing added so wide a range of experience 
tern, has been the leading object of this sebool; UQ* oretieal education, few botanists could vie 
biassed and gratuitous patronage ita support; and a who had, as it were, Caught bis precepto 
genuine love of natureemd of knowledge its bond of and iftb%ed, by a sort of inspiration, a p 
union, among persons not loss distitlguiteed iVom each lent for concise and.$ilea||| definition. Abs 
other by character and opinion, tluin by their different ciples of tdawificatioh, dt* even such outlii 
jHirsuits, and various ranks of life. The illustrious tural anailigemerit as Linnspus had .'prc 
Banks, from the time when, alter his return from his seem nem to have attracted.Spland'dK |i 
celebrated and adventurous voyage, be devotj^him* tee chaiUv,^. his ideas, 4>s,c^mihle in/tl^ 
self to tiic practical cultivation of natural he lias le^.bCbind him,, one .eating ^ hat > 

the advantage of others, as he had long^Ppa^J|' singular iAattenBon,to eyf^ thiog'lifce.bol 
for his own pleasure and insiruction, hnlf;^M^ the fimty, to which the artifici^ 8Cxu4 .system 
licad of tliis school. Here he fixed tee ad m^ and him, entirely paramdunt.' llie genera' A 
learned Solander, ftw tlw remainder of tiwlmshort extemporan^W use^ lie, named with tec'jU 
life, llie house of this liberal Mectenas has ever older, caipyK^|( ea^,’.at|th some .‘ived-hnd 
since been, not only open, but, in a manner, at the tiJl.^«;;$pefa]K)dllation cduljd.betelected^i 
entire command of the cultivators .and adinirers of thuaJ|arti^ti;dJ^vrAAUse df^tu^ a.ataca] al 
this and other branches Of philosophy; hWoIuch as sti|^djy 'i^ resemhlabpe, lj|Ut,ba< 

his library and museum ^ave been oej^l^ to their agree with inch in their (dCqe in t)iq,.alHtifici 
free use; and his own akntanCe, cncOuiWCment and perhaps in teclmi^ characters, 

information are as thach at tlicir smics^ qs if his It is «.videnL,|iMiy exh 

fortune and fame had all along, dep»l(te%'bn their that vaunted .eri^ion lti a'pccu^r lme,wi 

_ uttW!ss4. . _t. . _1___ m.'L- _t—_il 


Dr Solander was, bC. coarse, well trained ( and, hav¬ 
ing added so wide a range of experience -to his tee- 
oretieal education, few botanists could vie with him, 
who had, as it were, Caught bis preceptor's mantle, 
end itebteed, by a sort of inspiration, a pecaiiar ta¬ 
lent for concise and.fjcai; definition. Abshict prin¬ 
ciples of tdawificatioh, of even such outline of ua- 
tural anaiiigemerit as Linnspus had .'proinialgated, 
seem naVer to have attracted. So|and£-K |n fpllowiiig 
tee chaiav.of .hi8 ideas, 4>s.emihlje ip /tl^ materials 
he lias Ic^.bCbind him,.oac .cann^^hm'ivmaiifc h.w' 
singular iAattenBon,to cy^ thiog'ufce.hotacjcal .af¬ 
finity, to whiefa the artifici^ 8Cxu4 .system .was, W.ite 
him, entirely parambunty llie genera'which, fur 
ext^poran^W use^ lie, named with tec termihation 
older, caip{iK^|( eate,’.at|te some .Well-lciiown genus, 
fami^tion cbalc|,be,se]ecte^are wdom 
thuitp^^ipartldj^iscause of ^m^ hataca] affinity, nor 
stij^bly 'i^ resemhlabpe, lj|ut,b^use tliey 

agree wlteiuch in their (dCqe in teq,.alHtificial systeni, 
perhaps in teclmi^ characters. A great 
botmUlllfthcrcfo^ it is e.yideiiL,may exkt, without- 
that vaunted .en^ioii Iti a'pccuwr iW, which some 

L.... ..J ...aI....,,, 


favour. tiVlteeuch anreEteblt^^y.jtS''^tekj aided would have,jj|a,^<$iKi^der..As. the only root tefaflow- 
by the perpCtuaf-vcsources public ledge tmd te ibinc." We-japAw that this, spit of eru- 

and private gardens aroundy^bh^n^igfal'^*^!! tetipa^is now, since tee .ptteption it., hoa received 


di^n^is now, since tee .ptteptiQn it., hoa received 
from Linnspui, Jussieq, be^bme indis¬ 

pensable to a good thoorew^^ar pfaii^ophical bo¬ 
tanist, as is tee study of c^.<te^,. io/consequence 
of tee labouii'ji.f ii|||!t|lDerV.;ite,. 9 ^.c tliat it is 

pp^le to^khoi^limts extremely wpji. without ekhejr. 

iearned,Dfyander, leas skitled than his prede- 
c«P^ m tee coMjutor of, Bir Joseph Baijlis, ip^a 
practical aequaipteace w|te planu, exceeded him m 
thedretlMl lore ahd ingeniotts sneculatioh, and far 
excelled every oteer man in bibliographic intenna- 


and private gardens around,., ppram^mbtwell nou¬ 
rish. The liberal spirit of pursuit, 

gave a tbiie to the pliole. Tfal^Ptfim 'id^rsCrie^^ 
though d^iidiog'on pecuniary CnioItm^t,^mlr their 
support, rivalled each other .in djiteiterci^ commu¬ 
nication. Tlie improvement of spikicP was the lead¬ 
ing object of all. One of mis lifter description took 
his rank among the literary teachers of botany. 
Lee’s Introduction was much iqMroved by Linnaeus, 
whose system and principles it ahl|i Exemplifies, and 
who became tee fiiend and conresponoent of its 


liiM^ 




as wett.-Min exact-' 

ness relMtire td every subject within ■ dw wide extent, 
of his various knowledge. He furtberedt upon priqdi*; 
pic, and with unwearied assiduity, every object , of Uie 
noble ustablishraeiit to wbicb he was (^otcd; iHit.^e, 
like Solundcr, now sleeps v^th bis iatiiers, and his place 
is supplied by a genius of British growth, who unites 
talents with experience, at»d theoretical skill, ki the 
luost ominent degree, with practical knowledge. 

Although it is, almost superfluous to name the 
most ciiiiiicnt disciples of tlie I.ondon school of Imj* 
fany, it might seem negligent to pass them over 
without some particular nieiition. 'J'he aidcnt 
ingenious Curtis has left a perinaiicnt monument be- 
iiiixl him, in the Flora Lonilmmahi, to say nothing 
of the popular Botanknl Majrazine, continued by his 
frii iid Dr Sims. The Fhra Seotiea of Lightfoot 
first offered, in a j)leasing an<l familiar garb, the bo- 
tiuiical riches of that part of the bland to i|| south¬ 
ern inhabitants. The lynx-eyed Dickson, so Iwig 
and faithfully attached to his constui^t patron, has 
steadily traced, through all its windit^ the obscure 
path of cryptogamic botany, with peculiar success. 
No more striking instance enn l>e |H>intcd out, to 
prove how totally the most consummate practical 
skill, even in the most difiicult part of biUany, is in¬ 
dependent of theoretical learning. Even those who 
profit by the certain aids supplied by the discoveries 
of can with^^lculty kgt'p pace with this 

veteran in their purjpU^ who, with conscious inde¬ 
pendence, noglects'all^se aids. ^ 

Mtaseam Just at the time when the school^’ whose histOTy 
•flAina'*^we are endeavouring to trace, had most firmly.esta- 
‘blished its credit and its utility, a great addiHonal 
weight was given to England, ii^'the scale of natural 
science, by the acvpiisitiun of the entire intiseiim, li¬ 
brary and manuscripts of the great LinnseuC and bis 
sou, which came amongst us, py pHvate-purohase^ in 
1784, after die dead) of the latter. Hence our no¬ 
menclature has been corrected, and opr knowledge 
greatly augmented. These collections have neces¬ 
sarily been eonaultied by most persons, about to pub- 
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sariiy been eonauited by most persons, about to pub¬ 
lish on the subject of natural history, and a reference 
to them, in doubtflU cases, feaures a jgenerai con- 
* formity j>f senthnont and munenelatuw, among the 
botanists of Europe, Asia and America. 
seldom obliged to waste time in conjecturii 9 '%hat 
Linneus, or th.e botanists with whom ue otwrespbad- 
cd, meant, for wstlmve before us their original spe¬ 
cimens, rungufi by dteir own hands. An cuti^.Loa- 
dun winter was devoted to thf aloppst daily Motir, 
of comparmg the Banksian he^tl^ 'throughout, 
with that of Linnaeus, and to si c^fiua interchange 
of specimens between .their respective possessors, 
who, with Ihe aid of-Mr Dryander alone, uccom- 
pliohed thk inteceating and instructive comparison, 
lienee the KeiBensia of the lamented Alton, 

whMfciWSM. ;ah that period preparidg for publication, 
becaftie mnl^.more correct in its danids, than it, or 
any other fdadlev.. performara^ could have been, 
without this advantage. It could scarcely be inm- 
gined thal.l^iBdep wo,uld, unmoved, thorlet the bo¬ 
tanical sceptre pstsarjram her t but it is much to the 
honour oC die itatioin, that «(iii her naturalists have 
ever preserved the most friendly intercourse with us, 


ed; era^s, whtch’ihigmbthcrwii^'^ave never seen 
the liglit, are givea to dhe world'; general taste 
for the pleasing study of nature » utdmoted. Learn¬ 
ed and worthy pei^le are thus mam acquainted with 
each other, fVom 'the remotest, comefs of the king¬ 
dom, and their l^dhimtioA enriches the common 
stock, > The state iiliw given .its sanction to this rising 
establishment. Its publuMltions and its members arc 
spread over the Continent, and other similar institu¬ 
tions have borrowed its name, imitated its plan, and 
paid respect to fts authority. Yet it is not in the 
nanie alone of Linnxus, that the members of this so¬ 
ciety place their copfidetiCe; still less do they how¬ 
to that name or to any other,:at the expense of their 
own right Of privateJu^^ent. Their Transactions 
arc open to the pupilfr^^every school, and the ob¬ 
servations of every critic, that have.any prospect of 
being useful to tlie worli The writer of each com¬ 
munication, must, of course, be answerable for the 
particulars of his own performance, but the Society 
is responsible for each being, on the whole, worthy 
to be cofomunicated to the public. The possession of 
the vety materials with which Linniru.s worked, his 
oiVn sjiecimens and notes, enable us very often to 
correct linistakes, even of that great man, many of 
which would be onaccounttble without the means 
of thus tradng each to its source. At the same 
time, the acquisition of materhds to which he never 
had tends to improve and augment the history 

of had left imperfoct.'‘t. His language, his 

dilmfTiqaiiiyid characters were, for some time, held 
so sac^^^iat they wore implicitly copied, even 
thuiigl^'&nifestly inapplicable, in some points, to 
the ob|e^ to vriiieh they were, referred. Synonyms 
were transcribed from his works by Rose, Hudson, 
Curtis, and cVen Geertnor, (we assert it on the po¬ 
sitive proof of errors of the press, copied in tlie 
transcribing), without refeCppce to'the original books, 
to see whiMieir.Sttch or their accompany¬ 

ing plates, agreed wljm'foflLjpla^ under considera¬ 
tion. The: exifople of DFSmtmdcr first led the 
writer of ^ fo'kyoid sueh' guOgKgent add unfaith¬ 
ful modroT pVQ^ed^; ydi»bein«| ever considered 
as sacred'very LiimtetA', w^re-they re¬ 

quire no ^tecwjrt.'•'^^py are become « kind of 
^bito propiir'lLy, ^j^ciiiteDt coin, df the botanical 
realm, >wbf#..^^t.^ot, with ildbunity, to be falsi¬ 
fied To them to be par¬ 
doned if '^e words of the poet, 

« Tlwsolhl bnHion of bar sterile line,' 

Diwwu to French Wire, would thiough whole pages dime.*’ 

f ^ 

Of this ijt is necdldw to quote examples. We must 
be every day more dnd more sensible of the value of 
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tiM Jt irnimvf fti^eret {picture tWH^. From what Oom^;- 

■'- theec '■wiuk th* *c«i witfr^psifh 'th» lovely acience 

^ th» h'i»;'beetr4mttivated irt En^ieu^d,^^^^ sufficiently ap< 

wlu(^ public botanic gardens, 

served flrom' ^{ir^O'-long nd'ted»ii^>iQ^l'. d^U iflM^q^t (n order to rcs^ the knowledge of 

and feeble, barbaiVttely-Hr.o;^’ bot^%»;^<^»is>|l^ os possible, and to diffuse a tuste 

definitions, press upMltAieito lElte pi^lurity of the study has, at 

terms arc invented^ ; leg^ kt^ pgpe«i#ithrtho means ofiastruction. Ibe 

characters are obi^t!^|HK^Vorse, |b edttci^’.the, afld fft^b-house, the wooddi fields, and even 

want ef new 'd^ottejim^lM^tudents arq ^ ^encei^d trf^bres of the waters, arc now the 

terred from adop^i^. reiU 'improvements, hqt^B^ riwdurcd'of tlie yqiing and toe eleganti who in the 
they know notwfM^i guide to pref«* . eejt^tmt of $ neW sense, as !t were, in tiie retire- 

Fi ow toe eombthed fleets of the various,, causes • jj^ t of the country, imbibe health, as well as know- 
ahich watoavc ehileavoured; to trace,'the' study of- hhd.twte, at the purest of all sources, 
botany in Eugteud has, for a Idftg rairiad, been al» ',iwart<» ^one now remains to be considered, in or- Fraacu 
most entirely pmctacal. To detm^ime .the particu- der. to finish the historical picture which we hji|K un- 
Inr species intended, in. every ettto^ ,hy Liaoteus; to dertakep, of the state'of botanical science in £uro])e. . 

distinguish and to describe htew ones; to improve ' To do justice to'this part of our subject, we must 
scientific characters, and to correct synonyms; these turn our'^ention'to times long since gone by, or 
have been the objects "of our. writere; and hence w^ shall^carcely render intelligible tou state of 
many publicoHons of great utility, eilpecially a num- aflkirs at present 

her of critical and descriptite i^ys, in toe Trans- The great Tqumefort, by toe force of his charac* Tourocrort. 
actions of the Linhiean Society, not unworthy of toe ter, his generid and particuloif' information, the 
school which gave them birth, ha'to enriched the ge- charms of his pen,- and the celebrity which his name 

neral stock of knowledge. These are, toe sound g<»ve to his country, through the popularity of his 
1‘ruits of skill and investigation, toe solid advantages botanical system, was so firmly established, in the 
of real information, applied to prafeticai use. They »■<»* i>l- 


of real information, applied to prafeticai use. They ideas of toe Frondi,-as the f?r-ff»t/'‘Afo»oryi4«-of bo- 
arc independent of thcoreticll sneeulntiob, and will tany, that they would have as soon allowed the great- 
stand unshaken, amidst dny possike changes of sy's- . ness of Louis XLV, to be questioned-, as that of this 
tcm. On such principles the Britannka has distinguished philosopher. So beneficial was this 
been attempted, and edntinned fer as the present partiality,, in some r^i^cts, that it gave an ubpreoe- 
unsettled state of some of the ikuir the' dented impulseiiiid popularity to the science; so dis- 

last class, will allow. Such impediments, whreh de- advantageous was it m others, that it placed a ibrmi- 

« « «*yM .k . ■ .• 1- • •. t. __» _ __ _ii !___^r_?i 


last class, will allow. Such impediments, which de¬ 
pend on the difficulties of systcraatici discrimination, 
among the Lichens especially, it is hoped will Soon 
be removed. Meanwhile the English Botany of the 
same writer, illustrated by Mr Sowerby's expressive 
and scientific figurc%r'has finished its cqspe, and 
formed so nearly complete a body of lOCaT bofeny, 
as, we believe, no ollmr cotmCry has 
this the liberal contiwutiuns of'numerou^|Pl|^ip£ 
servers, from the Alpine heists of Scofipft^o'mh 
.shores and circumambient ocean of th^ are 

jirescrved and recorded ; CTiBcing a dterec ^Sf?^cne- 
ral inquiry and acuteness, which hardly any nation 
can rival. The memory of teveral htmefactors to 
the science, otherwise in danger of passing' away, it 
en.balmed in this national work, which serves at once 
as their botanical testament,-qnd thsg'fnaihmeot of 
their fame. Same our- bolinists of toe present 
day have thtewn light on scvfj^l of the most 
ubscui-e departinetiti. of tlie scieticC^jhi^lt^tess Mr 
Sowerby’s work QU MiMsh i>'&9gv/'m^<^1^arS of 
the, learned l^shOp of Carlisle,;ijm in 

conjunction with Mr Woodh«?urdi;^ ^<?i'i of Mf- 
Dawson Turner on t^e latter.tfe^^^htf pfiHhe Mufd 
of Ireland: but espIMaily Mr^'ftoid^|f,-ipiitdtoble 
di.splay of the Brititoj^^shatl the 
contributions of 8 Winch or ad Abbot: a.WiSicring,' 
Knapp, Stackhouse or VClIey, 'ndir tW more splen¬ 
did labours of the indefat^nlh Lambert, be fhrgot- 
ten. Each, in one way of otoer, has enlarged the 
bounds of science, dr f^hditced'jk, easier of access. 
We cannot, in the Ceoip:^ of ojlijment uUdertak- 
ing, pdy the tribute ifiifc fo eVei^^^vidual* dilr aim 


(table; harrier in the way of all improvement. Vail- 
loot, the able and t^rtoy pupil of Tournefort, has 
never been, ibrgivdo tor fpoaking, on some occasions, 
too freely of his master’s ddlhcts. Hence hb' own 
m^ttoaa.heen kept in the background. The doc¬ 
trine of toe toxes of tfiants was discountenffitoed aa 
long as .p^ble, becmito-it Vda proved hjl Vaillant, 
after ha^g bCeft t'ejec^ by Toornefort- Never- 
tocle8B,''Wheh toe gpoajsiKd of science'b once sowp, 
it can hardly be totplty ^mlihcatetl by the impedi- 


Some bot^hisU; ^oved'the fitepa of 
Tountek'^'; to^^toe Levant, ^plCring aftesh those 
ccjuiitriee. ^idli-' .he has roMtouvd classic 

grbiqi^.; Others visited Animrieii>-^hieli they tta;. 
yersCiCih different dirccthms. Thd itidefatigabte 
Plunu'cr pprto.re^'.toy'^ .bepatotq voyages to the 
western «rorldi-jffi^|$u^h7ms d^coverie^uive, to a 
gl^at meMure,^^pfer«d .ti^n^rrek from and 
ift^r^t pAprdhage, as a greet part of hblmllCctions 
did, ^ toe accidents of of 

yaloe reniatns. ' Hbi’J!'ff>^-fW':|P|^^.to'*irisure 
his .petpefual rem«mbran«^|^|| Genera 

are' toe bitsuf rf ou|; differ- 

eoees in all b^'' 

beChr.di^ngbislied, Ijl^d'-^m^'/lVeftCh bomn^:;, 
wh^jkteeceed todlfimSeof^Tournifort and'Vaifltof'li 
toe faiafiy of to^nsaieue. One of ificse'tavwdb>jra»ieni. 
gated thd 'Tr<d!fic ri^topii of Pe«i; and 
dome toingt'rtoicli lio. sdeceeding tedveiyp fa^ 






Bo> a^. titered; <Hhw branches of thi«.fiunily> besides being crjadDation,... L«.blcmaier botimlaed.ia Chili, Botany, 
'■‘^■'^^cmuient in BSedical scieiifce aiii) prdctice, have pHr- in the com^y iK. t^^astrouoiners triUh wham 

Hued thd stddT of botany with no ordinary success, was assooiat|!^'b'e s(K>n found, like ^rCarden in 
on the most philosophical prineiptes. Of these Uie South CaroUj^^^t, the clasuficatidn of Toaruefprt 
most ominent arc tite celebrated Bernard de Jussica^ was no key to the treasury of k newlifriH'Id. He 
the conteuipontry of the earlier days of Unmeus; however ni^e ii» reniarhs and coUections, and 
and his nephew Antoine Laurent de Jussieu, the studied theia .sutiwe^ody under the auspices of 
pride and the ruler of systematic beUtny at present a. more ownprebeius«e’^ide. 3 'he Mareehal de 
in France. The victvs and the perfonnanccS of these KToaillos, a great culdvaMj^caotic trees and shrubs, 
great men lead us to a new branch of our subject, cots^oncM with ^e'v^dish nattuplist, and ru* 
which indeed we have hud in our contemplation deavpured to recommend him to tjic notice of the 
from tlic beginning of this may, the exposition of lovers of plants in France. Meantime (lerard and 
the principles of a natur.tl schcine uf botuukHl clas> Ciouan in the south, botlt introduced themselves to 
sihcatioii, us hinted, and imi>erfectly sketched^,the iiius’toious Swede, and promulgated his principles 
Linnwus, and brouglit to the pertection of a regulfi- und discoveries, tIiou(|^ only the latter, a^pted his 
system, by the .lu.s.>ieoM. classification. Villgrs.we have already noticed ns 

l/mnvan Previous to our entering on this detail, and the tlie autfior of a^Linnasan Jlhtoire des plaHlcs dr 

School in remarks to which it will give rise, we must con- Dauf)hia4. He died lately, IVofessor of Botany at 

i-raacc. elude all that belongs to the former part of our Btrasburgh, where he succeed the very able and 
undertaking, by giving some account of those plpfosqihictd Hermann, one of the truest Linnirans, 
botanists who have formed and maintained a Lin- who had imbibed all the technical style of the Swe- 
iiiean school in Prance. We must shelter our- dish school, os well as its accuracy of discrimination, 
selves under the broad banner of truth when we ob- We may now safely announce Hermann as the real 
serve that these have, till very lately, been almost author, in conjunction perhaps with Baron Bom, of 
the only French botanists that have supplied us that ingenious but bitter satyr the Monac/wlo&ia, in 
with any practical information; and their labours which the several specie; of monks are oflecteuly dis- 
have been useful in proportion as they have com- criminated, and tlieir manners detailed, like the ani- 

mendttbly shaken off the prejudices of their prede- mals in the Linnccun f^dema Nalurir. This Kidi- 

cessors. Of this las^ proposition Dulminel is a wit- crous performance has long since appeared in a, mu 
ness, though we may perhaps wicite some surprise very exact, pnglish translation, and was rendered 
in classing him ainhug Linmean botanists. His pre- into French by the late M. Broussonet. As we are 
face to his IV-oilf des Arbres suffidfitaly shows how led 'aggi^ to namet this amiable man, too soon lost to 
fearfhl be was of being token for sum, and yet how his country, after experiencing every vicissitude of 
he was held by vulgar prejudice alone, to the no- rcvolutionaty {leril and alarm, we cannot help dis- 
menclature, or rather the geneeical opinions of Tour- tinguishiim him as one most zealous in the cultiva- 
nefort. He tells us, while be Adopts these, that liis tion and diffusion of Linnman learning, a taste for 
judgment went with Linnseiis, whom he follows in all which he chiefly imbibed in England, lie had no 
new discoveries. The plan of iiis book, confm^ to indulgence fur those prejudices, which cramped tliu 
hardy trees and shrubs, justifies his usd of an alpita- talents of'ltis countrymen, and*prevented their de- 
beiical arrangement, in preference to any system, rivtogjl^i^wlcdge from any quarter wdiere it was to 
unless he had thought sufficiently well of Tourne- He recommended the^ounger Linnaus to 

fort's to prefer tliat. But he baa prefixed to bis tfiiiir ^ftonal acquaintance and iuvour, \\ tiicli bci • 
work, as a practical tnethod of discovering scientifi- vice h^also rendered, a few 3 ears alter, to the jier- 
cally what it contained, no other than a sexual clas- son wiiiahow commemorates iih worth, and who will 
sification. His practical botany wi^ so limited, ever remember, witii afllction and regret, his many 
being..'cntirely subservient to bis grkat objects, of virtues, his agreeable converse, and his various anil 
forest' planting and vegetable physiology, Jtbat he extensive ^quirements. 

had no atteauon to spare for the consideration of Tiie intimacy which subsisted j^etween tM', ei - 
methodical systems,. Accordingly he tells us, that thusiastic^oturallst ami t^ distinguished hota><ist 
some such is noi^ssary for the use of botanists, es- L'Horitieif cOMSrmeiL-if it did not originally iui- 
pecially of those who explore the productions of fo- plant, in the Di)|nd of the lattSU tlidt strong bias 
reign countries, but whether ;, thb jmefliod of llay, w'hicli he oyer snowed for Lnu><mm principles qf 
Tournelbrt, Boerhanve^ Van-.E^I^III^ Linttmus, or botany. Acmdiug to thcM hia humcrous splendid 
Bernard de Jussieu be ^opte^.isi^Sio importance, works are otnaposed. .He imircover imbibed, if wc 
Six years teforc Duhamels work caihe put, Dalibard mistake not, from ^ same source, a peculiar pro- 
had published, in 17i9».hiB ttorce Pantiensk' Pro- fereuce for.aneulbumdlpnjp^ravings of plaatf, instead 
dlivmiu, accotffing to the Lmhsean system. of the coloured onef whidi long been in use. 

It has dlwiiys appeared to the writer of this, iVom the Itcdntiot'be denied thattlie merit of these last is 
convenation and WTitihgsofFi|nch botanists, that the very various,'and aometirncs veiy small. They do, 
jadgnlieilk of the learned Le Monnier, and the coun- nevertheless, present to the mind a more ready idea 
tenance'rf hU patron the D'Ayen, afterwards of each species, than a simple engraving can do, nor 
Mnreobal de Npailles, first e^mished the reputation is the latter less liable to incorrectness. When 
of Lioossus in J^auce; not so mu^ posstbly for the plates are taken from the delineations of such ex¬ 
sake of his nstem, os his discoveries, hit comma- quisite artists ^'Heritier eroploved, they have a 
tUous BOmenoBture, and his clear {uiociples of dis- good chance of (ncccllence t but the engravings of 



Botany. CavanilU», n^imble 

'they deceted'ithe'«y(! by thdir ^ett i^ra 

renlly kss axi^ct tMn t^y a rude outlie, 
ed platee, if «|ec«t^ tlie unifo^ii^ and'^ili^ 
tilic vxactiUaM«f hfr.SeweAy's, ot the chorao^t^b. 
effect of Jacqtiin’n, ^afc to the eye more reitdSy 
then nios.t eflgraTiQ^ The art of priutibg ’in 
colount, practwtd formerly, in ^neland wiih snml] 
succcas, was revived at Pi^by BuTliard, and Is car¬ 
ried to the highest porfectibn in the recent publica¬ 
tions of Redoutd and Ventenat, which leave hardly 
any thing to bo wi«hed for, tfith respect to beauty or 
exiictticss. Many of the .works of L’Heritiar have 
remained imperfect, in consequence of tiio political 
convulsions of his country, aqd his own premature 
death. Tliu learned and worthy Desfontainea, who 
travelled in Etarbary, has been more fortunate in the 
coni])le(ion of his labours. His elegant ttora Atfan- 
tica, in 2 vols. 4 to, with finely engraved uncnloured 
plates, is classed and modelied on the plan of thb 
Linnasan school. 8uch also is the pfen of the wOrhs 
of that distinguished botanist La Billardiere, who, 
besides his account of New Holland plants, has pid)- 
lished five elegant decades of new'species from Syria. 
That scientific horticulturist M. Thouin, likewne a 
most excellent botanist, tblg^gh ho has scarcely 
written on the subject, is ^ correct pupil of the 
Swedish school. His general spirit of liberal com¬ 
munication, and his personal attachment to the 
younger Linnsus, led him to enrich the herbarium 
of the latter, with the choicest specimens ctf Com- 
tnerson's great collection, dcstinod otherwise ip have 
remained in almost entire oblivion. A singular fate 
has attended the discoveries of most of the French 
voyagers, such as Commerson, Sonnerat, and Dum- 
bey, that, from one cause or other, they have scarce¬ 
ly seen the light. So also it bos happened to those 
of Tournefort, Sarraain, Plumier, and oth^, whose 
acquisitions have long slept in the Parisian museums. 
Happily there seem* to luve arisen of Ii^;|i.eota- 
meiulablc desire to render them useful by pt^t^hioht 
and thus many fine plants, known merely by the 
slight and unscientific appellations of To^jsfott, 
and therefore never adopted by Linnseas, have re¬ 
cently been clearly defined, Or elegantly delineated, 
'fhe journeys of Olivier and Michaux” towards the 
cast have enriched the Paris gardens, and been the 
means of restoringyseverd lost Tournefortian plants. 
We believe however that the English nurs|isies have 
proved the most sotirbb'of augmentation to 

the French collectiras, as appears by the pages of 
all the recent desOri|)tive writers in Franii^#'; 

Wo dare not presume^ arrange the itidiriatigable 
and very original botanist Lamaricb amiufg the Lin- 
mean botanists of his country, but w^beg^ leave to 
mention him here, as one w^ bMtbohght for him¬ 
self, and whose worki^are the better for' riiat reason^ 
His severe and ofhen petulant critfctsms of the 
Swedish teacher, made him ^p’ear more hostile than 
he really was, to the princtpl^ of that great man. 
Being enng^ in the botanicld draarUnent of the 
EneyclopSiie M^thodique, he was wiiged to con¬ 
form to an alphabetical airaDgement; but he surely 
might have chosem the scienofie; jnoefic names for 
that purpose, instead of bsrbainw or vernacular 


«bii^^idh,tdfarrignm,}ra|^hiiiyehitule 

fensfice, between a onintclligible'''*''V^ 

disposirion of his ivork.' .In*IM\^etail of his period 
roance/ h«. has gredt with respect to 

clearing vqt ob^te Scribing new' ones, 

and he'jm'^thf.'Mlivantagvqri^ many occa¬ 
sions, Lurch's Flare 

FrmfoUet ig amthged after a newanafyUcal method 
of his own. 'this Mok howevor is valuable,' Inde¬ 
pendent of it's system, as an ossemhlage of practical 
Knowledge and observation. We have only to re¬ 
gret a wanton and inconvenient change of names, 
too often occurs, and which is not always for 
wPmttcr; witness Chekanthiis korlauit, instead of 
the long established imanvs of Linnmus; 
pifrtm violacciim, wbicli is not correct, toT’^nemo- 
rosim, which is strictly so, and which proserves an 
analogy wfiJi the rest of the species. 

Wo shall now und^take the consideration of the 
principles' that have been suggested, and the at¬ 
tempts that have been made, respecting a 

Natural Classification of Plants. 

Tlie sexual system of Linmeus lays no claim to theSexnal Sys. 
merit of being a natural arrangement. Its sole aini^*''‘‘ 
is to assist us in determining any described plant by 
analytical examination. I'he principles on which it 
& founded arc the number, situation, proportion, or 
connection, of the’Stamens and pistils, .or organs of 
impregnation, ^lese principles are taken absolutely, 
witii the sord’clmption of their not being permitted 
to divide the genera, that is, to place some species 
of a genus in one part of the system, and others in 
another, though such 4iay differ in the number, situa¬ 
tion, proportion, of conraclion of their stamens or 
pisfUs; thow characters being possibly artificial, 
whiWtbe geneara aro.supposed, or intended, accord¬ 
ing to a ftmdamental law indopendent'of aU aystems, 
to be natural assemblages of specie*. Wo need not 
here explain the mode in which Linnaeus has pro¬ 
vided against any inconvenience in practice, result. 
ing flrom such anomalies of nature herself. - 

But though this po|;^ttlar system of Iinnaui| does 
not profess to be a natural method ^ classification, 
it is, id' many pmnts, incidentally so, several "of its 
classes or orders whose characters are founded in 
situation, proportion, dr connecUon, being more or 
less perfectly natural assemblages l nor can it be 
denied that, on the whole, it usually orin^ togetlielr, 
as many groups qf patqrai genera, as occul^ in most 
systems Uiat. h](i^''bccn promulgated. This fact 
would be piore.^pl^t, if the various editors, of this ' 

system, those ^t>' have added new genera, to the 
original ones of Linnsns, or, in general,: those who . 

have any way applied his' metbtm to mOctico, Iiad 
properly udderstood it. Thejf wpuld'tmm havp per¬ 
ceived that its author had ^ways natural affinities in 
view': his howevor incompletely fulfilled, ac¬ 
cording {o.‘biir advanced i^dwtedge, havmg oqp- 
staiftlj: b^ta, to ^lace genera, together in natur^ n* 
finf^ M ni^ineikion, as''far as their relationril^. 
couid be' oucerne^ At the same time ha uses M. 
analytical, meritod, at the ht«l of ^ch clash Iti 
Sterna Fie^dii^tuni, in 'which the genera ant db^ 
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Botany, posed according to tlieir technical characters. Mur^ 
ray, in compiling the fourteenth edition of that work, 
has been inadvertent, respecting this essential part of 
its plan. Indeed it is probable that be was not 
competent to judge of the athnkies of the new 
gciu;ra, introduced from the Sup^imtiium, or from 
the communications of JacquiR, lliunberg, &c. Yet 
aurely he might have perceived the alfinity of JSaj^sia 
to Protea, rather than to Lttdwigidvt. Olehnlan4ia. i 
and indeed Linnx'us himself ought to have discovered 
the relationsliip of the latter to Ileil^tk, if he did 
not detect their identity, instead of inserting it be* 
tween two such strict iillies of each other 
gia and Ammanniu. To pursue these remarks w^d 
be endless. It is hardly necessary to indicate the 
natural classes, or orders, of the Linhieaii system, 
such os the Teliat/i/uamia, Ditlvnamia, Diadelphia, 
Spngenesini the Triandria 'Digi/nia, Gynandria 
Viandria, &c. Kxcept the drst-mentioned class, 
which, if Ckome be removed, is strictly natural and 
entire, the otliers arc liable to much critieisiii. We 
are almost disposed to alloa', what.we know not that 
any one has yet observed, that tlie system in ques* 
tion is tlie more faulty in theory, for tlicsc classes 
being so natural as they are. Kuch order of the 
Didynamia presents itself us a naturiil order, though 
the character of that cliiss, derived from the propor¬ 
tion of the stamens, serves to exclude several genera 
of each order, and Co send them far back, into the 
second class. If all ideas of natural affinity be dis¬ 
carded from our minds, there is na,^rm whatever in 
this; but if the Didyfiamia clainu^njlf^ credit, as a 
class founded in nature, the above anomaly is a de- 
ieet. So, still more, under the same point of view, 
is the Diadelphitt, or ut le^t principal order jDs- 
candid, liable to exception. Tliis order consists 
entirely of the very natural family of Papilioiuuete. 
They are characterised as having the ten sISteneiis 
in two aets. Now it happens that there are many 
papilionaceous genera, indeed a great number of 
such have been discovered since Linnams wrote, 
whose ten stamens are ail perfectly distinct. These 
therefore are necessarily referred to the class De- 
eandriti, and they come not altogether amiss there, 
because they iwet, in that class, some concomitnnt 
genera, which though, like them, Jeguminous, are 
less exactly, or scarcely at all, papilionaceous. But 
the greatest coi^laint lies against some genera of 
ihe, Diadelphia ^candria, for having the stamens 
all Kali y combined into one set, so as in truth to 
answer w the technical character of the preceding 
class, Monadelphia. There i| ih^ly indeed some 
indication of a disunion upwa^^here they, more 
or loss perfectly, form two sets; md sotaie of them 
dxe so nearly diudelphuus, that their complete union 
.at the bottom may easily be overlook^; others, 
have only a fissure along the upper side of 
th^ i^^mon tube, without any traces of a separate 
sta^b 'or atameiis. The papilionacepos character 
r ' of m^'lmroUa thewefore,. ih' sucb\caSe»t.'is made to 
overi^e'*that hf the partici^w mode of unioit among 
dim stam^h^ ond is in itself so clear, aS sklddai to 
be attended ’ ^'th .lany difficulty; but the indorrect- 
ness Of principw in the s^tem, in the powt beftre 
us, as being nfiithef proA»ediy natural, nor exactly 

$ 


.)i^tijficiBl,:.dUt^k,bo..«oBcealq|> f fiart.of the objec- Butsoy. 
tkms, to IlMqllt, Uie sexual syftein^ sjias erigii^ly 
liable, bayfJti^o pbvJated... Wf i^iat concerns 
the. last ciaiiiiptkt one, Poiygtm^l Ifc’,Jpowter. ob- 
seri^, in his voyage round tho,)nor^ this class 
was subject to great exceptioh, on’k^epunt of the 
trees oi^ .tropical climates, .so many gf wliich are 
. pgsMtontiy or occasionally poiygaq^S \ that is, each 
. jhdividual frequently bearS' some itbperiect dowers, 
male dir female, along with its perfect or united ones. 

8ae1i.,a circumstance reduces any genus to the clas.*; 
PUygamia; and on tliis principle Mr iludson, 
thinldog perhaps that hev.fnade a' great improvement, 
removed, our Ilex Aqu^dium, or Holly, thither, 
though Ilex ia well placed by Linnscus in the fourth 
class. . The author of the present essay has vi ntuied 
to propose a scheme, which is odop^ in liis I'lora 
Britannica, for g^tirfipclear of this difficulty. He 
considers as polygamous such genura only us, be- 
..sides having that ciiaraetpr in their organs, of im¬ 
pregnation, have a difierence of. structure in the 
other parts of their two kinds of flowers. Thus 
Airiplex has, in its perfect flowers, a regular spread¬ 
ing calyx, in five equal segments; in the attendant 
female ones a compressed one, of two leaves, subse¬ 
quently much cnlarg^ . 

The genera thus circumstanced are so verj’ few, 
as far as we have discovered, that possibly thu 
class might, but for the uniforuiity of the system, 
be ubolisbed. W'e cannot indeed tell what future 
ducoveries may he made; and its character, on the 
aDove-foundotitm, is sufficiently clear and permanent; 
for flowers of an essentially difleient conflguratiuu, 
con' hardly vary into each otlier. The orders of the 
last class of the Linnsean system, Cryplogamia, arc 
natural, and preserved, all nearly the same, by every 
systematic projector. The original appendix to this 
system, the Palma;, would be a great blemish there¬ 
in, 08 an artificial arrangement: fur such an arrangc- 
mei^nught to be so formed os to admit every tiling, 
on iTi^C principle or other. ' Hut tills stumbling- 
block is now removed. Tlie (lahn tribe were placed 
thus by themselves, merely till their fructification 
should be sufficiently known. Now they are found 
to agree well with some of the established classes 
and orders, where they meet with several of their 
natural allies. 

Whatever advantages might acptue to the pructi- Natural 
cal stuc^ of .botany, from the convenience and faci- 
lity of hfe artifichd .Mutem, ly^teus was from tlie,,^",^^ 
beginning inteqt on the disco^lt' Qf a moip philoso¬ 
phical atyangement of pkmts, qther words, tlie 
clos^^oMimi of nature. 'l||Hs appears from the 77tli 
aphoriiati of the first edition of }|» Fuadamenta 
.OofaMiVa, pifiili^e^4ii 17^, where he mentions his 

» n of ai^ptlttf |& trace out fragments of a na- 
method. correspiondiBg section of his 

PUloiypkl* Botmka, bei fifreufi years afrerwords, 
pOrfoiined hit promise; and the some Fragmenia, as 
he modestly' cwled ths^, were subjoined to the 6th 
e^thm of nb Genera Planlarum, the lost that ever 
came from his own bands, Thu interleaved copies 
a( theie work8,r'virith his manuscript uotos, evglce 
bow asiidupiisly^l^ cdnitantly he laboured af this 
subject, as long^'he lived. He was accustomed to 



cases 
tho 

instances^ the 
doubts, ami the Hii^prflcaa, 
paradoxical, it la.i^ie diftESaWto lt^Sje ttie chaid of 
his ideas. 8uclthOWever«{ic' aU,..tlM"^iiMt>ce he 
thought himself' competent;te' .aSbi^ •'■ distia- 
guished pupils Fabrieiu# jpid'Oiseke fortunately took 
notes of his lectures on natwal orders; by.the 

care of the latter, to VRhtan Fabdcdn* commui^^^id^ 
wliat he had likewise preserved, thew ’joiata^|i^r. 
tions have been given to the. public, in ao'od^vo'TO'. 
lame at Hamburgh, in 179Sr. Nor was, tfais,',ddbV 
without the permission of their venerable, tea^ati, 
who told Ctisefce by word of mouth, whgni thfi topic 
leave of each other,, that ** as loved ]Si^.he had 
laboured with pleasure io.l:HS service;’’ adding,^ 

“ Giseke was at libg^y to publish, fvhewte^^Ha; 
pleased, any thing thkt he had Gained ^rojn^i..^Uli, 

Linnsciu, according to h conymsatiou.wit^lg^gkp, 
recorded, in the preface of edited h^ the 

latter, declined to. the. last Apy atj^nmil to define in 
words the characters of his Orders,.,, reason fitp 
this appears in his Glasses Plmdarum, Wherp be yuf^. 
]y remarks, tht^tKr^rtaiin'prioc^ile, or key, foe any" 
such definititm .c^ be proposed, till ^ 1 l^y»!d 8 rs ,..4 
and. codseauenfly pfawi^ in tfae...W%d are 

known. .He ha^. < BO fw'ex{^ll^d^ 

nion,.4n tho woi#il||t qn^l, as to/riejefeoUt the 


situadoty dP the se^' itaw, with; rest 


parts,, i^d. the situatiQrt;^m ^ditei^^n . 

ing peiad ;Or eoresdM%^Mtt to a' 

scheme of<^^iiatuMi 'eUiMificfitki^^wi^^e,ey 8 tem 
of Csesalpinu8’st.0!eHi-v|jiy.hl]|^:ipl!^|i^^ Ha. 

also, in the dtmVe^^h M^e.>ia|U^^taedr^ divides 
his own orders into ^fec. secfih^t.'prl^]^ 
rotyiMAi'iiss, .. 4 mmprisirig the with the. 

15th 5. Dhot^le4iinp, (with. tWoakt^ore^Sotyledons), 
tho^|.|ljh to^itho 5*Ui ordei^',.inclushre!,f. except the 
order 5 ll|k.to 5 dthKwitl> a 
hud; Aat the last, al¬ 

together eaclud^ ‘.This distnNtd^ of plants, by 
vot. 11 . pAnx lu 


d*t5«llSee; thajfc;#ri^y|g.be 'a3!ile..to 
Jlort ^ thefsujbl^^ otfthe 
, lisli^ j^y>h<im^cniiii«t$ of.^dsa^iOn .the, gen^a 

. of 5 with 

numerous.ucop^ic^' ra%t|^ 
which .;dp: i^t'all ooine .witihm.^G'cdai{^'. w..Our 
. present coiis^ratiop,.. Wlisit wo^-jjiave to liiy.^b^ore 
the reader iis »ot,% any manner, forestallM,, by 
wimt he wiu j^tt^ajha &urth vplnnie .of tW Bncv*. 
cf.oi‘£biA) sib|p.citcd, which'is taken firom a diffe- 
rentjiouree,. 

:"prder I> pALMAif.i^ v*‘ An entirely natural, an^iinirtens’* 
veiy distinct, order.'*'Cilia tribe of plants, stationed esposfdsn 
by i^ture within (be is considered J^itin-^.*^ 

nwuftjgi tbp S»riginal food.nftttan.;.still.fl^plyli^.^ ■ 
pla(|^^ ,cbra.^^o th^ idhftbi^itta 'nf.^i^ci|l. edup.^ 
a« tbo ni<wi»^|difty of'.ptotdi,,au4 yet 
it i»..a^tt|p^'pf dpubt jtvhethi»jthey odi^t . 

called trew pr herbs,’ they do->ot ,fdn» wood,'in.' 
concentric ciredes, .year . 4 {^Kvyear, hko our trees, 
th(nJgh .^ey..st^.'ekjiteaM^.|.OQg;iived. ;''!n]e puUior 
of jt^ sexutd iiysitesn wa<^ pa nre have just .meatibned 
in'peaking of that , sytte^ but littli^acouainted at 
first whh the jitru^uro oif^e.doweM « palms, pt 
the numhec of theV atam^ or pistQf, His prede- 
Oeswnii iat .the -esbihSmment. of genera nf plants, 

I' XpiirneSift hod Fiutnier, had publiihed fiftle of nor 
thing illastratiyd of this tribe, Hp bj^ himself seeitv 
no more than thr^ or four '^ecies {n'f^ctificatiott^';^ 
nor bad be .any respii|^, in. fouading^enera,' 
thah the platae c^^^ertta^t^aarkus, (eius^eot '' 
indeed, hut'&Ot. OTlmoated with any par^uh^r yi^ 
or;W^jiid^>amr ihe less donmletp r^^gaan^tions 
of The grourtlt o Squire 




.j^en’l^ JsiCUt nil!; the tree 

oT^^y.ce^iws. _ 
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n«i«ny. minute, rotmdisji, pellucid, < 5 ?<t‘#dhit^t<!»d(?r, wither- hh inToli^t:J(u;.lwJt,a kyr in 

ing scales, oA;en invisible magnifier, which Xf^ris and,''y«iM«j*. k^s <d'. lumcmtlan 

Micbeli iehned petals, Linnnus ut^Ctes* Stmaeas cff'tS]|Mgeadbw^,.are;«Giif^(^^ to 

generally three, in a few ont^- two, or dx, wMt cspU* this ord«f*: is a 

lary filaments, am! oblong itkcambent aothws^whose spurious" lii(ii£':l^aig-^<»08tiy a, tsa^M^i^i^yu vplJi'iS,!. 
lobes become separated at each end. ^riiey;ef- ri^jefrtblmgvf'w*d^r 4 i.eath Iff, 
roneoMsly imagined th(»e which hava six sianicQt; iU'dl^M^^f Wb^.^lshem'b-tbapM. ...tor 
to bear, as it were, doubled ilbwer(i.; The gerbcn.' cmm .however t 8 £& j^s|t 

is superior, witli two styles, sometimes'raised on. a so 

common stalk or elongated base, and they are usually v their 

rcilcxcd to each side, being oiUier longituduialiy ddouS'Om^B,. ; 

hairy, or tufted at the summit only. Seed uttiven* pu^hi^ yerys; 

sally solitary, .without a capsule, Xygeum only bav* ruder^^>texlfirei’''i^ 

ing a nut, of two cells, which Ls very singular.-. A 

few have a simple style, us Zea, NatdiiSt am-L^eum, . Pori^y|p'%ia^uId.|iF.'ti^l^ >{ 9 ^ u'l^-'tlilrs^ivdves, 
The seed is occasionally coated hy the petals, which witlr-uSiby bfitinlM so in 

closely enfold it, and ore almost ^ited with it, wit- H^nce it 

naes Ilon/ciim and j'/eeno J(td's(nieh examples iu' ^^t>stp~th^v]^^;’Al^^M^;Hr.^.jad.^.tieftain'n)ark, -on 
dicated by I^imiaius we .may add JS^/aa). ‘' ilfany s^hldh U hit £<iiU|<dyd.’' 

gras.s,>s are furnished with an awfi, amt«, mtsjtly 'Ord«-7. ,'Cf*CHi©JM^'^ 
rough, like a promitumt brisllc, inserted - into the generic’Sfpeifitth^ 
back of the outermost petal, citberat the bottom, of, tlw'roxjta, iaplatiMs ^ t)^ 
middle, sununil, or a little below tho latter^ This have, titacb l^utmigfed.to.^ possess « stin)u« 
appendage'is either straight, or ftttnislicd • with a lattng, .or 'aphro]^i|^^Miirtu'& , Alf 'tiie Oreftidetc " 
joint, and twisted backward, or simply rccurved^ 'in might he t:,»mpreh|^|id' in uhe'^ehus, in whi^ light 
some ii is woolly; in several'it is aceuiU|mnied by also the UmkB<^^(-}it^oUwisa, Pt^ilianacece, 
hairs at the base of the corolla. The use of these might each likc^ij^ bsipdosh^e^ '< -But the science 
parts is to attach the ripe seeds to the coats of-'ahi* would be overy'heltaedin-coqfusio#^ by such exten- 
in/ils, that they may be the ihbse dispersed.” - ' - sire genera* whic|).ut.;Ut. Uterefdro iToutia necessary to 
“ Although grasses are Uestitttte'Uf spi^ proper^ subdivide. 
ly so called, a.few have ihcir iest'^.lbni^itudinally ■ “ Maiqi Orc^ew .have a. tuberous .fleshy root; 
involute, in such S mannier tfiSt tht®r'/f%id.perma- not prt^^y to-# tenpod #lhdu8, because its fibres 
nent points feaVc all the propertiCa Of t^Oriis^ .as in .ojaei^throy^ duf n#stlic top>'or,«wown, whereas true 
Sphiffix, and some Fesfuae^ Their ToliSiljon is, •, bul^. prpdii#; thdr fijj^ flrom the base. I'hcsc 
for the must part, involiilS, hu^ia soine instanceBf aa , tahM,i otnknobs,- are ip ptfirs; some of them 
Dnai/Ns ghmeralftt it is .folded.' .Tiiivcfairiicter'#s ’ u.udjn>d^, othaio paiiDatOjdifce-tlie hand, 

not as yet received sufficient attdntiou/ but ougS^^' Opd of riilse'.ti^rs^ firom whence the plant of the 
be noticed in future, as it niay throw pjresent year? Iras isom^Jwing exhausted, will swim 

on the distribution of the family df plaOU in-w^er; -thie^^ptb.er, d^foeo to blossom next sca- 

Veiy index’d are furmshed with«!stScctt(ii l#»Us.*’ son^ o#, solid' as ..fo. einik»;r In the pdmate kinds, 
Order 6 . Trivetaj.oiwe.*. *< Sdwuchzer and the fomer is vul^ly called'ritc has.a of the Devil, 
other authors hove referral Jimeur and'.itsallicfl to tilie lot&r the.'hand Ood.'; Ophrys coralionhiza 
Grasses, under the title of Grnminibu^p^n ^.In how<^vyr. has a threa#]^ed, branched, and jointed 
truth, they are so similar to grassed oi scarcely to ropt; tBa!i;«rf.Q.^i(^.^p^ectly fibrous. In other 
be distinguishable without tVa<;« 6 cation. Tbe 'gSr genera, pariiUmla^OS^jjpfei^w,/, the root consists 
ncra are ./««cM.s, iSiAm-Ar^ . .of.glustei* 

eeria, Elegia and Reslio in the-firri place, then Fla* and herbaceous, except in 

gellnriot Calamus, Batamus/Alhma and Iktgdtarin” kinw simple, - often 

LtnAKUs, in his manuscript, has hinted, that 'the i>^er% a leafless, 

three latter may possibly belong to the abdvc>m«n> ' r»dtc^‘fl^i^ste!l^j|ti^Aily;.(^^ not so 

tiohod section at the end of hi* Pdmse ; see -Ord. 1 . in '.O^^s are 

Order 6 . Bxsat.x..^ “'% CHll^Jftotn the form of sji^% ,«lii^#tej undnid^dj ^ stuin; 

their leaves, resembHng's^svrtfri^^dteihg perfectly .»el?ti«imiS»^jB 8 tipg, nS-in.V<#AMW^ 
simple, almost linear, alternotc, m^y convcrmtig ...jn^rescKnc^ 

by the margins, often clovCn longitudin^ly; 4 ^i^»;,ejfoj^.(»|^d oi;t»ajJ# 6 iitss. ..llimctiflcation 

ihb edge of-orte loif embraces the'fith^j^^Kus'%hUW^^ to fsay 

SlifUlihg w|iot is termed equitant foliagel*i^e rpSfcf* this point of 

in laapr ci^s is oblong andlScsby, lying^'flot on th« . ivnporj^i^ havb^^piaced no limits 

f rUp'd/dV lIijrecpiBg.’^', But soihe 8 [»oiei^WVr«.iW«^ tec ftvg^-petals ; besides a 

ly'.biSdlifo^, )i#4i^ri>5«», i^w, &«» # 0 ,TO^-'whieb,.tto«(sV-a^ it were,, .T^hesc 

mt, in theire khupte, er^ nv,d.li#ta.-to-'doi|;»ittufe an upper j^ .UtA9#fory,sn 

usider op^'.; Orj!,U jgi) 4 y,.bo,,j^d-/tOM t|te..ieort^-ib 

br{mch«^-aA:T^'^ilV 4 ^^^'^v.’ .e#tpoted 

' codiu»t have^iitohtlbftllV M^^'teually swWd-shapeii^l three whMi oufm.rafo«J’to 

very rarclyquiidiwogwsrlE 'ia the bidbomijpeci^ c# be.deaotmnoted f#ctB^>‘ .Ti^s lathis varies'in 
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aged trees.” 

, ®f, culture.” 

th^ LiAiueus 

.ia.-]iw^ Ipijwa’ that some ol’ 
seed, atui that 

(^$t^^i^w\p«aic4.{>yfrci^ vegetable 

m MroiimT ^ ' fiH^^'i'*^ 1 8*"-^ M(r';b^"remoyj^ when 

- >.-....... .. ^J■■^i!^S 'ik. 8^^^ be' entirely 

coots,' ^jhe iattef: {denied 
sifted soil wm. th^c tuMire. 
'l^lil^ laodcrfttW.subKi^aent n^r- 
rpii^'^cy will ci^e up and Hover for 

-■“''"‘■'''■'^'in'tlHfea^nt.^tii'’' ,-. 

' ‘ " approach 

f order is' 

r jar- %#8e^#^dr •>OfiPyWd%M^ ai^vtic, and an- 
;,8i»t ^eli- 

£. ..._ i-d! *^ rtrk.i l^aieri^ eermiit^ do not 

but itijpet^fitly.) 

, cjkrtf'fle^y, mostly 
acrid ;sur$tc« 'of die 

ah^;i9tidsM^ edt from., their under 
.!p&/like,S|ii^ of tSo w order. Stem iiiwap quite 
' #upiu,‘'^ thkihete ive exceptions in Maram); 
.'i^ ip somr?i^er^^:iltemate leaves f in others naked, 
^.'.il^rt|^:$<ilM^ die foliage, litres lanceolate, 
.■,«m^. entire, eysu^^^bWh®^* uootoIuM contrary to 
Thirktteropioion^iih^^ . of ^^sunv tfeir. stolks sheatlmtg the 

Iwcausc, (ah he lbbqgh t)^“;»he p?s^.vajsvp «^t^^. yew* ^jkfi or ...duster, the 

that no one was abk t/s^'wbM-.thew^wibt^apy «(»Sh»,heH«^ separated .hy-0or.i«iceow or mpinbre. 

the latter is 8ul8cier»tiy'aii|^^t,.i».»Wi^J^^^« ,-g PP^m * ^ 
shining glutinous depressi6b.;',de' ca,vi{]ji,;(j^. o^w ® 

the anthers; rtor is there jgny th’uht tfiat'^ ppllwi, 

-'■-' •'• ‘ ■' overltattl 

' 'Mt, 

■jdr 


gsrdedj 

any other MUit.lthBtt 
d^oMHiahihg' 

«iereft!fti.'!.eiMl-.,_.^ .,. „. „ 

without filaments, . 

order, c0Dceirfed'.'iU"‘4'^dwEfe^]l*W:'':<^.« 
their polleH ' Ims'--'''*' 

“ controctedi at 

skin, divisible JiL..,™ ... ,. 

ed Mch by a 

inner margin'.#‘'®e nebtar3|ti”’a* dt!fbr8l'w!iu ^ 
Gmera Pimtktm: Ir,'r^M^I«,. t^foro' «or “' 
(luiry, vlurther the antKeiV butSt in. these Uo-in other 


acrid a(S^^^ttiie.'i''lSitur''^{'lhb 's 


stamens, and whether fhe^ ^leBr.i 


lon the 
atemal 


female orgafts? o's‘whe|hcr there be,. ai^ iJ , 
communication between‘.the anthers bafirt^ gen»^* 


the latter is sulScierttiy'aj^ 
shining glutinous deprotsii 
the anthers; nor is iheen i- , ^ , . . . 

though diiterent in texture frdn plap^ and 
various in the di$erent specie of'‘‘taM6, pswbi^ 
■' fej.he-.sp'''"-^'■’*''— 

S'% 


the office of imi 
of naked dastio Or 
Linnmus termathO'Wfi^e 
“ The gbrmen .ts infe.]rfi 
style short, .indining, in^'niapyj 
some Araeridm. .Ocpofltoie veiyq 
mb ei^r ^^e;^a^l^^edv JM 


a^^,eh»p8, -^hnmg 


p^ted; to' hels 

fh sMi^ng iha*'fee sMbsiOf jtkq,, 
are veiy oB^re.)‘:'f^w1jA^it-lbkhi 
cdh apd 

laterid.*btortt^'|^or 
recepticle.?’;,l^'^.Sttl^ 
maimec, buklhc ’ * ‘ 


or^Bii^c^regpa* 


jh: wsuMt'srf^ ^ 
''‘•‘^4rt^'r.>terid-.su* 


’ericarp 
three'cells and three 
|s;ifjsij'iitai^v.>i^ 'eisdt''«dl'^’>' "We pass 

recent dis- 

f■^endrlp^.; wntenit M'^iep- 

in.f'lfer. s^tifiK. iSoc. Voi; VIII. 
]^;#Todr.^ 

iihipdoweriiUtiK^b^i:^ .-The CQ(j|#ij|^ p|tpnopetu< 

. louS) 'ltU^» oud more' or leas irregular; 

VVeh ^b in -dktp.- segrocate; the innermost 
r'uueqii^ji.miOfO^ ifti.asgmehts h«^»j a.diletedjdfbed, 

,-..i^V'^dfewiHi^tOd 1^ hke tliabpf j(he Orthiaece, the other 
aii« .'. ^swEstiafteitimes very smallt dr ohsokjte. ‘Stamen one, 
hisdrli^ k»lo the Kp; its Ala#- 

rtaopt mostly d;ihl*^, and ^.#tp^*lifco haljjt,,by die 
divetshy dfvvhqiMihsitc^^l^C^l^bKioe has Ar»t reduced 
thuLmrd^^tb n^mid;^nei^ a matter in wbt^h pre- 
,bd^u hiad aftpg^ClC' faH^ .....The anther 
posits; (^tw'opa!ml]*4..msuhct l^ps, united lengtli* 
“U^a vijjpiejfffiwiiqp some- 

tiiibhi^sp(ir<^:mii»a.'hi%\^8<^ the 

.. .uu.: .*s....i.fc..r..A:i-i.^^.^grtodto ■ 

roundish, with .a 


'eSn the lobes of ' 
», ^en 

i»g^f 
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BOTANY. 


^tany. Grains of Paradise, Cosfus, Galangnlc and Zedoary 
of the shops, uU aroiuutic. We have nothing similar 
to them in Enrope, except Acorus.” 

What Professor Giseke lius subjoinedsto the Iec« 
tores of Linnifius, relative to tliis order, is, to say 
tlie best of it, superduotis; 

Order 9 . SPATiracKiE. " 1'hcse are distinguished 
by their bulbous root, consisting of a radical bud, 
formed from the basiis of the last-^car’s leaves, 
which envelope the rudiments of tb«‘future'fo'Kage. 
Ill a bud the scales are expanded into leaves; in a 
bulb the permanent base of the leaves becomes tiesky. 
In this onh'r the leaves are sheadiing at the root, so 
that they exhibit no instance of a scaly bulb, but 
only a coated one. Their leaves- are, with a few 
cxeeptioiis, almost linear, or linear-lanceolate. Stem 
no other than a ucapics, or radical flowwstalk, either 
round, two-edged, or trinr.giilar. The spalha, or 
sheath, is a tenuinai membrane, splitting kHigtItwise, 
except in HteimiUkus, where it dividea into six 
segments, resembling an inyolucruin, and is perma¬ 
nent. The tpatha sometimes contains many flowers, 
and where it naturally bears but one, is liable occa» 
sionatly to produce more, ■ llic ilowers are stalked 
within the spatka; in most instances they are supe¬ 
rior, but not in Butbocodium, whose corolla is di¬ 
vided to the very base. This plant therefore has 
erroneously been referred to C<d«hicim. Tuibagkia 
has a perfectly infci tor dower, but cannot be-referred 
to Hyaeinlhut, on account of its ' mmiy-dowered 
apatha." ('file nectary, or, crown ,of tlie tube, 
ubundantlv distinguishes it.) “ Allium has invaria¬ 
bly an inferior flower, but its tpaiha shows that it 
belongs to the order before us. Some of its species 
bear flowers as big as a NarcuaUt.** 

“ The corolla in most of the genera is monopeta- 
lous, inasmuch as the nectariferous tube bears'the 
petals. Otherwise they mi|^t ail be denomipiflbed 
hcxapetalous, except Colchicum . and Crinttm T to 
say nothing of GetlipUia, distinguirfied AiOm all ^e 
rest by its very long tube. Stamens six, except in 
the genus lost mentioned, where, diey are twice that 
number. Pistil one, except Cotchicuin t but manjy 
have a three-clefl stigma, so that in Boh^icum this, 
part may be considered as only further divided even 
down to the gerinen. Cajisuie in all of three cells, 
with many seeds." (IJamanthus has a berry.) 

‘*^0 roots of this tribe grow best- if they are- 
dried after the leaves perish, eiUier nrtitivially, or 
by the arid nature of their pinch of growUi. Many 
of these roots are nauseous and-aCrid, therefore poi¬ 
sonous, especially Coluhicum. Tbe.'buib of a Nar» 
cismt will kill a dog. N 6 apalbg^ holds good be-- 
tween these plants and the 'fulip) Whose bulb may 
be eaten with Smputiity; because they are not of the 
tmne natural order. All tb«” species pf, ^Uium un 
iippregnated with tlicir own peculiarv pangent fla¬ 
vour, anil n'ktnre being disposed to expel them with 
violence frpb tlie stopiacb, they prove most poWar* 
fut sudorHlcs; Much of the substance Cf. tfa|cse last 
mentioned'is mucilaginous, which iiivblvea ami sepi- 
ratiA their adrid particiek^ Hence diey am-ntQC-dhn^ . 
gerous k shbl^cef but Their expres^ Juic^i ^a- 
priyed of viKi^tty, W'fetal.*' 
brdcr 10 . CoROMASiac A coronary or garland 




flower was anciently such as, on account of its beao- 
ty, was used for ornamental wreaths." 

“ Ornithogalum has much in common with AlUim,' 
but wants tha^tiia. Scilfa is so nearly related to 
Orudhvgalum, that ■ they are scarcely to be distin¬ 
guished but by th^' breadth” (some say tlic propor¬ 
tion) “ of their fllamonts. • HmcuUhus and. ikilla 
are witli difficulty distmguishabie, though the latter 
has six petals, the former a monopetalous six-clefl 
corolla, but this is .in some lostahces so -deeply di¬ 
vided as nearly to wproach the iatti^ri:” 

In this order, toe robt is either tuberous, -a solid 
bulb, or, as in a scaly bate „ Tlie leaves of 

Alot, Vumcar Agiwe g^ JBrpmUia, arc, as it were, a 
bulb above ground, whose dilated, fleshy, permanent 
scales.retnain.year after year; just as the bulb of 
the Lily consists only of tlie perennial bases of the 
foliage. In the Aloe tribe, not merely the base, but 
the whole leaf is petenhiai. Whoever is iguoraut of 
this, caunefe feil togo asfray in studying the ord^-in 

“ijTHe stem is simple, often a mere scapus, occa¬ 
sionally leafy, in consequence of a partial elevation 
of. the radical leaves." 

“ The flower, destitute of ipotha or any sort of 
calyx, consists of six petals.” (Linnams terms them 
such, because they fell off when the flowering is over.) 
** In Ormtftogttlum some species have the under side 
of the corolla green, which part therefore is perma¬ 
nent here., as contisting of corolla and calyx united. 
In some kinds of Anlkericum, 'and in Feratrum, the 
petals are likewise permanent, but in a faded coitdi- 
tion. The stamens are universally six, three of them 
interior. Gbrmen si^erior. In Aloe the pistil is so¬ 
litary, and'three-cleft; but the style is divided to the 
very baae mto three parts in M^ant/tium, Helouim, 
Veratrum; and one species of Ornithogalum. All 
the tribe have a Capsule of three cells, and three 
valves, the seeds being placed one above another.” 

“ There is no uniformity hi' the qualities of the 
CoTon.arue^ there being among them a great diversi¬ 
ty of scent. The nauseous smell of FritUUtria impe- 
Holu and Terarrum-bvdicates a vory poisonous qua¬ 
lity, of which- likewiso Ahe partakes. Lilium is 
mild; its roo.t inadorod»,«^ mucilaginous; its qua¬ 
lities tiiereforbpre einoUieht and lubricating liciila 
mpaitimn is in. the highest degree acrid and diuretic, 
djssi^ing'visckl humours. ;The root of Ornitkr>ga- 
ium as well ax of O. btieum, is eatable. 

The appart'-In bo tbevDove's -dong, sold 

for so high.a (vice diiriiw the.sipgb- of Samaria, as 
recorded .itf the Second &ok. of "Kings, tffiap.' vi* v. 
2.9: In the:'.flrst place, b^aive it is ve^ abupdant in 
Palettint^.^ience the Ehglaih^ll it sW ot'Bethle- 
heni;- .seCMdly,^|)ipcauso-tNi. resembles the 
du^ of pu^ebrnykilft othor bit^ irf its greyish and 
white par^eqJouied liiiei wbenpe also comes the 
name Ornithogalum, or bind’s muk, alluding to the 
white spbstance, always acconipan 3 dng: the dung of 
these^ animals;.' and lastly, because* mot in 

a uestion is to this day eaUin in Paieatine, at^least by 
lepoor." (See .Sofoay, t. ISO.}. ' 

Wepfer haa proved, by many expeHnDcn^ the 
very poisonous nature of the root of . tW Crown Im- 
pcriaJ, which kilk. dogs, Wolves, and various otiier 
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aainttk lijff.jSnciente relate that tlie hotiiejr of iu 
a<^v'^*'iloiii'er« caused abortioB. flower, except; 

aniAw^lJKiidufces noore of tl>w fluid, ye* the bees do 
nnjt obllect it! w© oweibis fine plant, now st^. ooni* 
Bwn, to ChViins, who more, limn two huudrc«t|«n;-s 
ego nxtivod il, alon^ with the Horae>(Jh©snut,.fjto<n 
the e^u.. ^le iihewiae acquit^ many other hdlh!), 
before unUaq^v now hecotno-tbe'eriiamenti of wif 
gardens.. Frp#i^ tiatoj. no one has taken the same 
pains- Ce't^nly jf any parson could travel, for this 
object, Into ^o 'iaWiior of ..Persia and the kiii^om 
of the Hogalviho w.onld. o® likely to obtain taany 
superb plants e.f ,U>iS jortfot, as',ieoent travellers to 
the Cape of ebbd Hbpte hav© 'made us, acquainted 
with so many novelties among the Ijcia, AntMgxw, 
&c, of which flermann, Oldenlapd, dic. their prede¬ 
cessors, have not mentioned a wordi Tuiim Gesne- 
riam is so called, because it w.as^procurca by (Con¬ 
rad (iesner, (ruin Cappadocia, whence it has become 
coiiitiion Ihron.ghout Curopo: its endless varieties 
.arc the delight of florists, and .some ofUiem fetch a 
high price.’' 

l.inmcus in Ills own inann.script has, as we have 
already said, r,:inoved Brouiciiu, TiUumbia, and 
Bill iiiaiiiiia. iVoin this order to the Btilmee, or at 
lea'-t ail appendix tliercto. 

Oiilcr 11. S.vnivihNT.sceJBi “ Sannenta ametog the 
ancients meant unarmed, jirustrate, weak branches, 
lUinhle to .support theiiiselres; licnee this name i.9 
.applied to the order before us, many plants belong¬ 
ing to which itnswer to that character, being of a 
long, weak, trailing or twining hubit. Thu Sarmcii- 
.'aciii'are moiiocotylcdonous. 'fhey differ much in 
fructi'ication, and may be variously arranged; citlier 
by their calyx and corolla ; the number of their sta¬ 
men-. or of their pistils; the luituro of their fruit; or 
tlic ini'erio.' and superior situation of their gernieii. 
ilciicc it appears that no common character, appli- 
I'.'ddo to the whole order, can be deduced from the 
fructiticution.’’ 

" ildidiiiu, Tumuj, Diosenren, Smilax, Ciisnmpelos, 
iMciii^jwiimiii und Hvseus, form one assemblage, ail 
except the last having tUu above-mentioned kind of 
stem, twining to the left, pot to the right, except in 
one species of Menispermum. Such a difference i.s 
rare between plants of tJie same natural onler. Srni- 
fax supports itself by two tendrils, springing from 
near tlic base of the footstalks; a)} the rest are spi¬ 
ral, und without examination of ihu fructificution, 
may easily be confounded. The above are dioecious, 
except one or two species of llutnus," (Cenldiht 
ranged among those in Gen. PI. is now referred to 
Hpdrocolt/lc^ 

" Ltracfena, Asparagus, Convallaria, UviUaria, 
Gloriosa und Er^thronium, mm^sie anotlrer section. 
The last is intermediate, ps it were, between the pre¬ 
sent onler and the Coronaria. Gloriosa simplex is 
a small platit, not unlike Erpthronium, with reflexed 
petals.” (tVliat Miller, who is Linnmus’s sole aullio- 
rity for tilts qiecies, intended, nobody lius ever been 
able to make out.) 

*• Medeoh, Paris and Trillium, ■ have whorled 
(eaves, except M. asjmragoides, which, scarcely dif¬ 
fers from the genus Asparagus, except in having 
three styles iosteud of one." 


ArudolocluAt Asarum l^id Cytims, nearly akin to 
each other, arc removed from this order, by the au¬ 
thor in his manuscript, to tho syth, Hkoeadem, but not 
without a query. In the «amo place we meet witli 
what inuy jierhaps prove a siolution of the ray-stery, 
which Giseke Was so atutious to unriddle, mui to 
wlgtd) we hnyo already tdiuded id the beginning of 
tMitpart tsS dur subject. Linnseus has here men- 
tib^d ns having in some of its .species 

(toC .uotylodon, in otliors two. He notes also that 
Menispermum end AfistolocKia are dicotyledonous. 
Sumpkaa however appears to be the great secret, 
wSich tho worthy professor told his pupil, tliat he, or 
Some other porsw, might chance to find out in ten, 
twenty oir fifty years, and would then jierceive that 
Lkniieus himself bad been aware of it. According¬ 
ly, Gmrtner and Jussieu have made the .same disco¬ 
very, or rather, fallen into tiu- same mistake; de¬ 
scribing NympAtea as monocotylodonous, and Cy- 
amtis Sm. Exot. Hot. v. i. SJ). (their Nelumhn, or 
Kclumliiuw)- U.S in some measure dicutylcduuuu.s. 
The excellent Dc Candolle, in tlic Bulletin des 
Si'.iriires, ii. :~,7, published in 180a, has first right¬ 
ly considered both as dicotyledonous, and akin to 
the Vapaveracea of Jussieu, ibe Cinnscan llhoiU' 
date. 

Linmeus, in his lectures, proceeds to observe, that 
he wanted to make further inquiry into the cotyle¬ 
dons of his Saf mentfwcie, for though lio knew that 
several of these plants were monocotyledonous, he 
knew two, and did not doubt there were more, per¬ 
fectly dicotyledonous. Hence he suspected the or¬ 
der might be separated into two, in otiicr respects 
very clo.sely related.” 

“ The roots of ail this family arc oblong and 
fleshy, except Krylln onium, whose radicles arc tong 
and quite simple ; those of Suiilax Sarsaparilla run 
very deeply into the ground, and are sometimes so 
thickened at the ends as to become tuberous. The 
stem at first coming forth, is smooth and leafless, 
mostly branched, except in Paris und TriUiuw } in 
some (irostrute. Leaves in every instance simple 
and undivided, sometimes linear, sometimes lanceo¬ 
late and acute, or heurtsbaped, uniform, mostly al¬ 
ternate ; except when three or more stand together 
in a whorl, and in TUoscorva oppositj/iilia. It is rare 
tliat alternate and opposite leaves occur in the same 
natural order. Flowci's mostly on simply stalks, 
Smilax excepted, which has umbels; they are droop¬ 
ing except in PaMs. Stanioua universally .six, ex¬ 
cept in Menisjwrmtim. Style.s tliree, or three-cleft. 
x\ll the genera, almost witliout exception,.,aro defi¬ 
cient in citlier calyx or corolla. The fruit is gene- 
rally of three cells. Infloresocnee axillary in all eu- 
Jirythonium, which has but one flower, and 
Ruscus, where it springs from the leaf.” 

“ Their qualities are to bo judged of by Use 
smell. All of them beu-ay something of malignity, 
except two insipid ones which ©re eatable, Dio>corea 
and Asparagus. Ghrima is very poisonous; the 
dried .flowers of Lily of the Valley cause siieuaing, 
\ikii. Veralram, that, is, titty produce convulaionst 
Paris has always been deemed poisonous. One kind 
of (.'issatnjH‘lai>, named Pareira brawi, ami SmUax, 
are known by physicians to be high>y diuretic, a« 
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noJany. well as the toots of Aspnraguf. Mcnispermtm Coc~ 
culm kills fishes, lice, ami men." 

“ Tills whole order is entirety without pubescence, 
even the prickly Siuilaces.” 

Next i’ollow the Dicotylcdonows Orders. 

Order 12. IIor.EKAOtia';, pot-hcebs, (erroneously 
printed hnlotnc^'tr in Gen. PI. which has iiiislcd se- 
vcnil writers), ‘‘ This denoiniiialion is given to plants 
that arc tender or brittle in the mouth, and oosy^of 
di'teslion, like many o(’ tlic order beibre us.” 'Ihe 
oriler is divided into several sections. Of the first 
Iflilum, .iti-i/ifr.c, ('hvnnpoitmiH, SuUoln, HaUcornid) 
&c. are evanijdes. ^I'lie second eon^sts of Pclivvrid, 
('rill/^'i'iiitii, V.eutlut nrjii!', and Coriipcnnum, Cfilti- 
/riihr w.i'i .subsi-i|iienil_v renuwed to tile l/ith order. 
In iIk’ lliird nciion .stands iiloiu'. (b (be 

fburtb !liJ niariu, lllcrclu'iiiii, Amnranihiix. Phy- 
loliKCn, may serve to give an ide.i. The lilili hegtns 
with lirgDuia, (of whose aliinily Linmens candiiliy 
confesses his ignuraiKX', and to wliieh no Initunist 
has yet found an allv). Xesl I'ollow Jliinir.c, Itheum, 
Polpuoniinit ite. 'file sixtli section lias Xi/ssii, Mi- 
•inu6i>px, Itliizriphiirn, Jiiichla and A>nic<n dutm ; aiul 
the seventh J.hhiks, H'hilcrana and Jlrixto'iit ; in 
both which the Hcshy receptacle appears, where he 
could trace it, to have guided Linmvusto an arrange¬ 
ment evidently parailoxicnl, wliich bo iiihours, vvitli- 
out saiislying us, to justily. 

Order l.'t. Succin.Ksr.i';. “ Hradley wrote on 
Hiiceiileni Plants, by wliieb ite nic.ant .sneh as <-ould 
not be preserved in ti /lortm Sirem. \Vhen gtuber- 
ed, vegetables of tliis nature will live, often Ibr a 
w'liolo year, flowering os tlioy Ining n]> in a iioiise, 
and tiirowing out roots aftcrwartl.s if planted. Ail 
sneli plants, however, do not enter info tlie present 
order. Sliifyrlia, lluphorbin, and Ahf are exelnded. 
The Succulnitee grew, and become very turgid, in 
the drii>st .soil, nor are any found in wattiry plaecs. 

If moistened too iniieh tliey pi'risli, and tlieir roots 
ilecay. Tliey att’onl, in jnitrefying, a fine vegetable 
inuufd, whereas dry plants, like heath and fir,scarce¬ 
ly yield any.” 

lannicus has distinguished these into four seetion.s. 
In tlio first are i'attii.i, Mrxritwrt/aiil/inirim. Ttnna- 
riir, and other.s, S'lpiip/urii placed lu-re, in the Lin- 
mean manuscript, as well a-, in Giseke's publication, 
was afterwards remmed by Liunarus to his Ilhormh'a-, 
Surraccnia he conceived to lie akin tiiereto. In hin 
second sGCtion are Set/nnt and its nunierons allies ; 
in the third J’orhtl/irn, ClaptonitP, &e.; and in the 
fourth a very dift'er.’iit assemblage, as we shoiiid 
think, composed of Sa.ii//ngu, Athixa, At. and even 
Hi/ilranucn. Ijinnirus however thought all these 
acetions nearly related. “ Tliey are,” says lie, “ suc¬ 
culent, insipid, inert, and inodorous, tlierefore mere 
pot-herbs, wiiUly diilcrcnt from the other fleshy 
plants, Stajiclid, Ae. whose fructification is so unlike 
tliem, and whose qualities arc so poisonous. Wc 
find in this order, that opposite or aiternate leaves is 
an indilFerent cireiinistanfce.( These jdant.s liave no 
true spines, no tendrils, nor climbing stems, neither 
stipulas nor bracteas.” ((Jiseke well remarks, that 
Sedum ncre is one exception to tlicir alleged insipidi¬ 
ty, though we can scarcely agree with him that '<<•»;- 
pertivum tcctonm is anotiicr.) 


Order J4. dhuiKALES. Ilic best known getiejfa Bolanj'. 
here are Linum, Drosera, Oxalk, Ofraaium and tU 
relations. Linneus admits also Ciumsia, 

Iwn, Averrkm, &c., and liis eiiitur inserts, with well- 
fo.tnded doubti Upannamda. I'lieir roots and habits 
arc various. Calyx utyally of five leaves, and corolla 
of five petals. Stamens various in number and con¬ 
nexion. Piitiis mostly fire or ten. Fruits various. 

LiniiR'us professed lutnself unable io define the cha¬ 
racter of this order. Many of the plants have acid 
leaves. 

Order I.*;. iNOSUAT-iB, “ So called because they 
grow in water, many of them under its surlacc, ex¬ 
cept their blosaoms.” Poinmogefon is tlie genus 
most generally known, to which Linniciis su.spcctcd 
Orontiurn to bo related, but not correctly, d/y- 
liophyUim, Pronerpiw'.ca, Ilippnnx, Ac, arc placed 
here, and even Elntinc, notwithstiinding its iniiuerous 
seeds. Cham and N»jas form a seetion .at tlie end. 
Cidlitrichr, Lnmta, and even Pkiia, were proposed 
to be brought hither; witli Siiniunm ami .tjioiwgr- 
ioH, 

Tlie qualifies of the InunJutcP arc very ob.scure. 

These (dants are mostly inodorous, except a fi-^hy 
.scent in some ; nor liave they any p-irlicular ^.^•.le , 
hence they are not used medicinallj.” 

This order i.s out of Us place witli rc.sjiecl to tlic 
ai'rangcmcnt by the eolyledoiis, of whicli J.iuu,eus 
.seenw aware, from tlie remarks sulijoined to it, in his 
leeinres, concerning that principle. To these we .shall 
111 reafter refer. 

Order lb. CAl.iciri.oa.K. 'I’his con.'-i-ts of O.s.y. 

■ik, 'J’roplik, Hippojiluw .'uul No ob'-m'- 

v.ition ri'lcitive to it IS given in the Icituro.s. exiept 
tliat these genera aiv reinovcd elsewhere. A nunni- 
script note before u.s indicate.'- a suspicion of its rc- 
lutioii.-hip to file (ith section of llie llokrucr,(. l.in- 
n.cus sonietinies referred. to one iif tiic'-c 

orders, .smnetimes to the other, but fnuill} to his 
I8tli; we .sluinld rather prosuiiio it liolongs to tlie 
I'ith notwilhst.amling the definite tiianber of the .stu- 
inciis.. which e.nisi.d .Jussieu to range tlii.s genus witli 
tliO I.iniut'un Cali/canthenue; see tin; nexr order. 

Ordt r 17- (-’Ai.YCAXTUEMa-;. “ The title of tlii.s 
order is prccisdiy synonymous with the last, and is 
applicable in a diflerent manner to tlie difierent ge- 
iitia of whicli tlic present consists. In thci.so wlio.so 
gennen is inferior, the calyx bears the flower and 
cnfold.s the germcn; in those wlierc the latter is su- 
jierior, n is unconnected with tlie calyx, into which 
the stamens arc, in tliat case, inserted, like tlie AVa- 
ticoxic and Powarctr, not into the receptacle, 'fho 
germcn is inferior in KpHobittm, Ornotben.. Gnura, 

Jiissia'ff, Ludn'/gifi and Imania, as well as m Manl- 
zrlia ami Loom” (or Loam) ; “ iu the rest, Ajmiian- 
nia, (Iristecn, Olaux, Peplis, Frankenia, Lythrum, 
iilelastoma, Osbeckia and Jl/iexia, it is superior.. 

Some genera have four, others five or six petals. 

(flatu and hnanla liave none, .immannia and Po- 
p/k have occivsionally petals, or not, in the same 
jiJant. Mrlatdoma ha.s a berry; the rest a capsule, 
usually of I'onr or five cells, in some genera of but 
two, or one.” Linnseus mentions M^asiunta as the 
only nrborcou.s genus. The rest are herbaceous, 

(rari'ly sliruliby,', with ojipofitc or alternate leaves; 
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»nt.»ny. stamens tifoni four to twelve, pistil always solitary, 
the stigmas either four or one. 

“ These plants are mostly inodorous and insipid, 
except a styptic property in the root uf tylhnnn ; 
none of them are used in the shops. It is remark¬ 
able in this order particularly, that some flowers are 
sessile and axillary, but towards the summit the 
leaves graduidly diininisl), and arc finally obliterated, 
so that the inflorescence becomes a spike, ns may be 
been in Epihbium.” 

Order 18. Bicornbs. “ So called,” by Linn®u8, 
“ from the anthers, which in many of this tribe ter¬ 
minate in two beaks. The plants are rigid, liaid and 
evergreen, almost all more or less slirubbj ; certainly 
perennial. IJmptjrm is arboreous. The leave* of 
this order are alternate, simple, undivided, se.ircely 
crenate, permanent. Stipulas and brncteasi want¬ 
ing (ci rtainly not always the latter). “ x of 
one leaf, more or less ttceply four or five cleft. Co¬ 
rolla usually monopctalous ; in Pyrola, Cldhra, and 
their near allies, pentapetaious. Nectaries none, ex¬ 
cept ill Knlmia." (Linnmus can lierc mean only the 
pouches which for a while detain the clastic stamens, 
and those are by no means nectaries.) “ Stamens 
from four to ten, answering to the divisions of the 
corolla, or twice their number. Pistil ], except 
Uui/cna, which is di^nous. ^ Gcrinen in some supe¬ 
rior; in others, as Vaccintum, inferior. Moinu have 
a capsule, otlicrs a berry; the cells of each four or 
five; but J)Miippros has a fruit of eight cells. The 
seeds are either one or many in each cell, mostly 
small, charty." Linmeus remarks that “ they can 
scarcely be raised in a garden, espeeiall} as the 
plant* are many of them natives of boggy situations 
but our IJnglish gardeners are master* of their treat¬ 
ment, witness the abundance of Lnew from the 
t'upe, now common in every greenhonse, and many 
other ciianning shrubs, cultivated in a pent soil. 
Ill: coiiecived tlie whole order to be nearly eonlined 
to one meridian, fioiii the North Cape of Lapland, 
to the Cape oi tiooil Hope; but he is incorrect in 
haying. Iliere are very lew in Ninth America, un<l 
none in the Last or W est Indies, 

Ha/csia, H./rav, Spnlheiia, Citrus tind Oarcinia 
are siil'joiind a* an uppepdjx to the likornes, but 
there 1 * allowed to he a considerable distance be¬ 
tween them, and the last is erased in tboGew. /V«w/. 
as having ojjpohito leaves, Oiseke records, p. 
that wiieti Linmeus said no Erica grew jp America, 
he asked Imn vvirethcr llwhonia were not an excep- 
tiiiii to this ? On which he took that genus from his 
lieibariurn, and after cmiteinplating and replacing if, 
wrote .something, Gi,Heke knew not what, in his 6V- 
nera I'iantiiru'u. We And what he wrote to be us 
follows: “ Vk\cni\a Hnflso>iia, Empeirum, 

It is interesting to be thus able to trace the thoughts 
nl‘ such a 'man. He w.ts moreover- correct as to the 
genus Erica itself, of which no species has been de¬ 
tected in America. 

Order 19 . lIji.sj*BtttDKi?. Of this nothing is said 
in the lectures. The original genera arc Eugenia, 
Psidium, Afi/rlm, and Cnr/fophuUm; to which Oi¬ 
seke has added f’o/yp/r«n</ie.c«nd/.sgao/w of .Swart*. 
Mdakuca also strictly belongs to this tribe; tbou^, 
by a strange error, referred in the Mantissa to the 
VOL. II. PART 11. 


loth order, and yet said to be akin in (linora, which 
belongs either to this or the I7th. Piiilaa'tlji/ins is 
subjoined as forming a section by itself, aud still with 
a mark of doubt, 'fhe discoveries in New Holland 
have thrown much light on this line order of aroma¬ 
tic and elegant sliriilia, of which the Myrtle is a fa. 
miliar type, Linnaeus intended to remove (iarenna 
hither. 

Order 20. Uotack.*. Tho Iccture-x are .also defi¬ 
cient a.s til tins order. It con.<iist.s of Trienic/is, 
Cctiluiicnlus, Anagatth, Lpsimachia, Phlax, Exa. vm, 
C/i/ora, (itntiaua, Swntia, C/iironia and Sarothro; 
to which ylvprtini, Jiypericum and Cistta stJmd ns 
ail appendix. The wheel-shaped coiolla of many of 
the above.plants, has evidently .siiggeited the name. 

Order 21. Prkci.’E. /*iitir:di/ niui its elegant re¬ 
latives Ibrin the basis of this order. “ 'I'liey are all 
destitute of stem*. Leaves simple. Tiowerstalk 
umbellate, except in Vi/ctnmen. Plowtr regular. 
Calyx, n.s well ns eorolla, flvc-clefl. fltuiiieii.s five. 
Style one. I'ruit a simple superior capsule. 'Iho 
umbel is otteii aecoinpanied by an inv'ducruin. They 
are vernal-flowering plants, and hax'e, except Vifcla- 
nien, nothing lualigiiaiit in tlieir i|ualilies.’’ Einii)st'llu 
stands alone in a second section of this order, hut 
rather perliaps belongs to the AOth. Mcnpanlhes, 
lliAtonia and Samo/us form a third seetioii, attended 
by a mni k of doubt. Hihthnrpin was once inserted 
in manuscript, but afterwards enised. 

Order 22. CAUYOPiiyLLUi. The Pink and Cam¬ 
pion tribe. “ Hoot fibrous, Mteni herhaecouii, 
.scarcely shrubby, jointed; its branches eiimiuoiily 
alternate. Lcave.s .simple, more or Jess of a lanceo¬ 
late figure, undivided, hardly crenate in any degree, 
ses.sile, with no other uppearnnee of a footstalk than 
their elongated narrow base, opposite, ohvolule. 
Stipulas none; neither are there any distinct brae- 
teas, nor spines, prickles nor tendrils. The {dants are 
mostly ainuotb, few arc hairy, none jirickly or bristly. 
Flower rarely iscssile. .Stamens never numerous, but 
either the Mime in niituber as the petal*, or twice as 
niiiny. Pistil.* from one to five, not more. Fruit a 
cajisule, either of one cell, or of a* many a* there 
are sty les; the cells usually with many seed*, Dry- 
pis only having a solitary seed. A lew of these 
plants tvith separated flowers occur iimoug the spe- 
eii-s of Cucnbalas, Silrne and Lychnis. The whole 
oriier i.s harmless, without any peculiar taste or smell, 
except in the flowers. It contains tho ^flares caryo- 
phylUiti of 'rouriicfort, n ho defined these as having 
the calyx tuhulfli-, and the limb of the corolla flat: 
but he referretl Statics and Linum hither, which dif¬ 
fer widely from .his order, while his character ex¬ 
cludes the AUinc, or Chickweed, tribe.’’ Liiuiseus 
thought Vetezin had been wrongly placed here by 
(rerard, and was doubtful respecting Cherteria ; but 
lie was afterwards satisfied that both are Caryiiphyllci. 
He remarks that “ the order consists, as it were, ot 
two leading genera, or rather families, the Cnryy- 
phyffus, or Pink tribe, such as Dianihus, Saponaria, 
Cimophita, Silene, Lychnis, Sec.', and the ALuie, or 
Cnickwoed family, consisting of Sprrgufa, ( 'cir.siinm, 
Aremria, SlcUaria, and otli^s. In tl»e first division, 
the calyx is tubular, of one leaf; in the second, of 
five.” A third section of tin’s order lias Fharnaeeum, 
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Botany. Cil'niU’’, MoUiinfi, Volijcfirjnm, Mitiiunliu, (iitfiln, 
Oflfiria, Lurjliiiiiia ; to which were alUiwanls 
adilc'd (rheUa and lliihila. lUdtini'ciim aI.<o, 
laottiiulcif stipiiltiecoiis ineiuhranes, wiis> iofench’d to 
Ikivc hecii reoiovi d to this third section. Siicran- 
ihu'i, hv il'clt’, loiilics a fourth, Iml i.s erased hy J.iii- 
liJt'U', iiod reiiDvcd to his .'Jlst order, J*i>li/prt‘inum, 
witli u query, staiuK at the cud. 

A iiumt e\tr:»ordiniiry remark is subjoined hy 
I’rofi'i-.'.or fiihcfce at p. thlk; tliat “ j-Jhinc mn/itr 
and Ilolintntm tnn/iMtltiii' are one and the saiiu: 
jd;int,’' and tli.it “ I.innieiis liad no .specimen of the 
former in hi' herhariuni in the year 1771"” Sniirtz 
i' cited ill eoiitiniMtion, uho only says in his O/i.o 
Hot. 1 I.S, that tins AUinc is u specitss of ilulnileuin. 
AVe trust it i.s better referred to SlMariit in Flo. 
r.nt., and »o eaii idfirin tbiil no uutlicntie speciiueu 
of lhi.s eoiuiiioii plaoi, wbicli Liniimus had nhen he 
puhli.shed the iirst edition of Fp, 1*1,, in 17'>'h still 
exists in his collection. Tlie veal Jlotoslruin vmM- 
hilvnt, a rare I'aiglish [dant, is well delineated in 
lint. t. M",. 

Order otf. Tniiiii, v r i;. ‘‘ So called Cioni its 

ihree-celli d, and tliree-^'iMiiicd fruit, li>r all tlie cells 
are distinet. Mi tio however has il\e ei lls. I'lie 
calyx ill this order is either of Ibnr or live leaves, or 
of one leaf in liie deep sej'ineiits. I'elals lour or 
five. Ktanieii.s eiplit or ten. I'istil one. Oncjiart 
of the fruetitic.itioii i-, often diinini'lied as to ininiher, 
for instance (lu> petals ; and when they become hut 
four, the staineiis are only eij^lif. A ueclary is al- 
w.ays present; hence the corolla is frequently irre- 
f;uhir. The leaves are ilis])used to be eompouml, and 
lire both opposite and iillernate. "J'lie whole order 
Hcareely eontain.s any thing acrid, except 'J'rnjuco- 
finu, nor iiiiy thing either fragrant oi noxious ; on 
the other hand, the Triroccw, jnojierly so called, are 
iiighly poi.sonous.” 

The lir.st section consists of Melia. Triiliilia, Gua- 
rfti and Ttniua ; to which l.iniiicus has added, from 
his .'it'tli or misct llaneoiis order, Ccihi lu ami Sxvirtf- 
via. The Second is composed of Mitli.ii’Jtia^ llun- 
nisti-riii, Hirrt'n, Tnnplfii.'., Airr and Arnfiilu'.. 
ljinnieu.s was inclined to bring hither, from his 11'Ji 
order, the genus Fiiiriiiiia. because of the likeness of 
its rtower to Malpiphiu, hut he found a dilfieiihy in 
the five cells of its fruit. .\ third section consists of 
Staphi/lrn. Siipimluh, l*aiili>iui. ('.inH'ispnmuia and 
'I'ropa'ohim ; to wliiell Jlipprn'ialra is milled in ma¬ 
nuscript, and a question siihjiimed, Whether Slap!ii/~ 
tea be not akin to Cr/astruiY ('avanilles has added 
many new genera to this order, hut he is surely 
eonipliraeiited to excess hy the editor of the Pra'- 
leclioiii't. 

Order 'J+. ('(mYOAt-Ks. “ The title of tlii.s order 
Ls synonymous with Fuinaria amongst ancient writ¬ 
ers." 

“ The genera ari> MrHanlhnn, Afvnnieria, F.pi- 
■Medhini, llpjifciiiim, Fiinuiria, Lconticc, Jmpati- 
fns, Vtricularin. Piiiguicula, and perhaps Calceola¬ 
ria. The calyx i.s of two leaves; except in Pingiii- 
cttln, where it is only cloven ; and iMchaathus, where 
it consists of four leaves. The flower of Fumaria is 
remaikable in its throat, and uniform in that rinpect 
Hiroughout the genus, but the various species difl'er 


widely in tlieir fruit; which in .some, as cif/lcinaUs, 
&-e. eontain.s a holitary seed ; in capiundcs, liai iciihUa, 
{\c. if is ii genuine pitil; in tc'/iv;r/« a large inflated 
eapMile." Altmnitrm imd AU-iutHlhm, (two very 
pii/zhng genera), were thought by I.innams to be 
iicaily related to each other, though ditlering than 
the Older under consideration, in having several cap¬ 
sules, and a calyx in five deep divisions. Hut he 
judged tlie ringent corolla of Alomticria to betray 
an iiHinity to Fumaria; while the nectary of Ale- 
tiiiiillius is similar to that of Aloniiiciia, the cunihiii- 
ed stamens ol‘ the latter being exactly those of Fn- 
maria. lienee a relationship is traced between Ale- 
liaiil/ia<i and tliis order, wliieli, but for Mounivria, 
could not have been suspecUd, 

“ 'I'here is a certain fragility and delicacy of tex¬ 
ture characteristic of the Cori/dale.s, with a glaucous 
hue, which points out their alfinity; as well as a 
hitter llavour. Seareely any of the order are odori¬ 
ferous, except Mciiani/ius. w hicb is extremely Icetid." 

I.iinwus professes liis inability to point out any 
i xcliisive mark of distinction for this order. “ 'I he 
leaves indeed are alteiiiafe in all, Cula-o/aiia ex- 
(■e]ited; and many bear stipulas. Tlieir mode <il' 
(lowering i.s s|)iked, racemose, or solitary, tlieir stalk 
naked or leafy, diderent in dilfereiit .species. All 
ih.it we are acquainted with are smooth and unarm, 
ed; a very few of them climbing by means of ten- 
drih. MiiiaiUliu.s and Monnieriu only are slirubln. 
All the tribe prefer .shady, moist situatiuii.s, wluu- 
(lie soil is not ilisturbed.’’ (Some however grow in 
eultiv.itfd ground, as the rimiitorios.) 

“ 'file Alrhauthus, a Cape plant, jiroduees more 
honey than any other jilant, so that u fea-.sjioon full 
may he collected every morning, from each of its 
numerous dowers. But the ufl'eusive odour" (of the 
bruised jilant) “ indicates a poisimou.s ipialify, a.s in 
Ciinh ijuji^a” 

Older!',';. ruTAMINy-iR. . On this ordet, iiiimed 
from the strong rind of the fruit in .several m.staiice.s, 
there is no commentary in the Prirlcctionci, nor an\ 
inamiscript note in the Geii, PI. 'J'he genera arc 
Cicomr, i'raitt'vn, Morhoaa, Cnppaiis; ('/f.miit/u 
and Mairgniria being added with hesitutinn. 'J'a- 
uieciuiii ot'Sw.artz, aiuf Posstra of Aublet, which last 
is fiittcia of iichreber, are subjoinoil by (liseke. 

Order i!(i. MijLTisit,iqij,+:. This eonsisls of timr 
sections. In tlie first are Puoniu, 'lijuilepia. /hv- 
nihim and Delphinium, fo which Linmeus, after nnieh 
diversity of opinion, finnliy determined to add t'imi- 
ci/iiga and Aelera. ' The second contains Dictumnus, 
Jivta and Pepomm t the third A’/gella, Gaiahila, 
Jsopyrum, Trolliue, tlellvliorua, Cttltka, Jiauwieultn,, 
Ali/o.'iunn, and Adonis; and the fourth Anemone, 
Atragenc, Clematis, and Thaliclrwn. “ Most of the 
order, with a few exceptions, arc of Kurojican 
growth; rarely arboreous or shrubby, excejit such 
species of Clrnmii.s us climb trees. Tlie roots are 
fibrous, sometimt.s tuberous. Leaves often ui*ny- 
clcft, or compound; but in a few instances siinpie ; 
ail alternate, except in Clematis integri/uiia. There 
are no sti|)ula3, spines, nor prickles. One or two 
kinds of Clematis bear tendrils. Flowers in no case 
monopetalous. Stamens alw'iiys more than eight, 
except in the second section. l-Vuit in some capsu- 
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B Many, lar, in some single-seeded. An acrid taste prevails 

'^‘V^ through the whole. Their odour is disagreeable, 
almost universally, so that none is o.sculont, and 
many, if not all, arc jHiisonoas, thuugu there is no 
milky plant among tite whole, nor any one with a 
twining .stein.’’ Linuajivs remarks, Unit “ a calyx 
ik very rarely present, and when it occurs, nmnifest* 
ly originates from the loaves but tliis is not appli* 
c.ible to lta?in>tcului and its nearest relations, nor to 
any genus in t!ie second section; lh.at seetion in¬ 
deed lieing a most distinct order of itself, called by 
Jussieu Ihiincete, but not well defined by him. 

Order 27. lliHEAnF-T.. The Poppy tribe. No 
remark on this order i.s found in the lectures of Lin- 
mcii.s, hut he has made sonic manu.script notes. He 
wi.shed to remove it next to the ‘Jtth and to place 
its gi'iuavi thus, .‘/igcv/iwlc, Cheliddnhnn, Ptijutver, 
Pi>df)/)/ij/l/iim, SanifHiiiiiria. aii<l lincrmna, i^nn^ui- 
Tiitriit, he ohserves, has llie flower of Achca, which 
last genus he had onec hrouglit hither. Me has fi¬ 
nally placed hero .Iri.'lofni /tia, Axaftiiii and VijthiHs, 
as we have mentioneil under the tltli order. A'yw- 
jjha'u also is indicated, but utlerwurds erased, nliich 
is iiufortunute. 

Order ‘28. Liiiiin.n. Tlie gloomy family of night¬ 
shades, lienbanc and tobacco. This order is u 
most di'.liiiet and evident ono. Ail the plants h;tve 
allern.ite leaves; a five-cleft calyx; nionopctalou.s 
corolla; stamens four or five; instil one ; gennen 
.superior; seed-vessel of two cells, in some a berry, 
others ii capsule. Their corolla fokl.s in a plaitcil 
manlier.” 

Dtoiliilin, Cflw'rt, J'er6tt'‘i hill, Sicolinint, Atropa, 
Hipjsi//(imiit, Datura, P/n/^alh, Snlaiitiui, ('dpainitn, 
arc examplts of this order. “ They arc none of 
them ai'horeous, (hough some an- shrubby. Colour 
(of the hcihage) mostly did! anil lurid ; the taste 
'li.sagree.'ible, smell nauseous, liiirtful to the nines, 
hciiee tlii'ir generally poisonous nualities." Kl- 
tida is properly expunged iu the. niannscript. and 
Xoirnia with equal propriety removed hitlicr ironi 
the -Ust order. 

Limixu.s observes, that ‘‘ the poisonous ipiality of 
Vrrbnxcum appears in its power of killing fish, if 
made up into litill.s with weal." “ Nicutianu nisii- 
ni," lie s.ays, “ furnislic.s the Turks with their best 
tobacco, yet it is not cultivated by us, though it 
grows readily. Atropa Mandragora, a most poison¬ 
ous and dangerous plant, becomes, under proper 
managcinent an excellent and jtowoiTuI medicine,” 
foi instances of whicli Linnnms referred his hearers 
to his lectures on the Mateiia Medica. These, as 
Gisokc notices, wore never published. On turning 
to the miiiiiiscripts used by the professor in that 
coarse, wc find the Mandragora mentioned as “ vi- 
ro.'ic, acrid, bitterisli and nauseous, useful in the 
gout and colic ; the herb boiled in milk, and applied 
to scirrhous tumours, more active in dispersing (hem 
than hemlock or tobacco. Three of the berries 
boilwi in milk, given to a potter, labouring under a 
dreadful cliolie, threw him into a sleep for twenty- 
four hours, out of which he awoke cured. The 
ancients gave an infiuviun of this plant in wine, be¬ 
fore they amputated a limb. Its narcotic qualities , 
render it very useful in epilepsy and hysteria, though 
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to be cautiously administered. Kuthiog can be more Botany, 
dsngefous in a state of pregnancy, 'i'lie editor 
Hernandez, f/ist. Nat. Mcjic. Book viii. cliupler i(8, 
speaks of thls'truit os eatable, without nny soporitic 
or injurious eftect." 

Liumeus himself appears to have been Joubifu! 
about CatcAxra, which he has marked as akin to his 
Ditmotec. Giseke has subjoined an observation, nor 
well founded, of the iktlamha of Swartz being hardly 
distinct from Daliiru. 

Order 2}>. CAMi>A?f.ACF,-t:, 'fhe.se I.inmrus has 
noted as most nearly allied to the 21-th order. 

“ They never form trees, rarely shruh-s. I.eaves in 
every irislanco altcrnutc ; caly.x and corollu fi\ii elert: 
stumoii.H live; pi.stilone, except /'.vulvir/iii-, whieh lias 
at least a deeply fuur-dcTt style, if not four distinct 
ones. Fruit a capsule, 'fluiy are milky plants, at 
le.i.st while young and tender. Their qualities there- 
' fore arc purgative, and but .sligluly poisonous.” 

QohvoIvuIhs and Camjwiula, with their respeetive 
allies, constitute this order. To the latter I'iofa is 
supposed to be comicctc-d, through the medium of 
/.ohclia. Piiniiissia, though in the manuscript 
rightly s.aid to he not milky, stand.s at the end, its af- 
tiidiy being indicated by the nature of tho flower- 
slal'i. calyx, as well as thcsced.s and their situation, 
lull espeeiidly the nectaries and stigma. The anthers 
come oiiL- after another and inqirogiiate the latter, 
retiring .«ubsequently in their turns. 'I'lieir close ap- 
pliuatioii to that p.art, as J.inna'UH conceived, render¬ 
ed the access of extraneous pollen impossible, 

“ hcFce" says he “ no more species of tins genus 
ran be produced.” This ariudes to his hypothesis 
of new and permanent spocies, or even genera, lia\ - 
ing been generated, from time to time, in tho vege¬ 
table kingdom, by cross irapregiiatioii; whieh wc nro 
Very unwilling to admit, nor do any of his instances 
prove .s:iti>faciory to us. As to I’aniassia, we. now 
know several American species, as distinct as those 
of any other genus. 

Order .'JO. Oostouta'. ” This order derives its 
mime from the eorolla, whicli,” (in all the species 
known to Limueus,) ** is twisted in the bud, con¬ 
trary to tlu; course ol’ the sun, its limb being wheel- 
shaped, when expanded, in sucli a way that each of 
its segments, unequally proportioned in their mar¬ 
gins, is curved inward under tlie next segment, the 
shorter side of the former being beneath the longer 
one of the latter. Furope is very poor in this tribe, 

India \ cry abundant. Many of die pkmts arc milky, 
and, like most other such, poisonous: .soiqe indeed 
so violently, ns immediately to destroy aiiiniuls that 
cot them, 'riieir medic,il I'fi’ects, rightly nmnagcil, 
may Ire very gnait. 'J’hey have all, naturally, an in¬ 
jurious projierty, even Ahclrpiti. Vim-etoxifum, though 
this plant, like Ncrium and Vinca, is .scarcely milky, 
but ill its very youngest shoot.*." (It is .singularly 
remarknblo-that the fruit arf one of this f.umly, at 
Sierra Leone, the size of an orange, yields a copious 
and wholesome milk, used by tho colonists os cream' 
to their tea. See ,^w. Ininid. to tioinnj, cd..'HG.) 

“ Many of the order of which we are treating are 
shrubby ; the leaves opposite and evergreen, except 
the species of cnlik-countries, 'flie flower is, u) 
many cases, intricate in structure, because of the 
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lloiany. pcniliiir apparatus of the nertarics of various gc- 
ncru.” 

“ 'Hie roots are perennial. Leaves all, ns far as 
hitherto Ivnown, timple uiid undivided, ami, with 
very few exceptions, opposite; sometimes ternatc, 
or cpiaterriute ; rarely alternate. The inflorescence 
is often peculiar, in having its flowerstiilk not axil¬ 
lary, but proi-ecdlng from llie side of the stem be¬ 
tween the insertion of the leaves. Calyx of one leaf, 
live-cIelV. Corolla of one petal, regular, its seg- 
Hu-nts roiitorled, us above (lescribed, and often 
notehed ill the margin. Nectaru's, in many in¬ 
stances, singularly formed. Stamens live. Pistils 
two, or 0111 with a doiilile stigtna. (iernu-n stipe- 
rior ill .III, lAccpt (i(i'i/t‘iii(t, (iriiijia, and Mncroriic- 
iiiKiii, ' i,:ill lUlu eeituinly not admitted into thisordor.) 

“ 'I he I'luir, ill many genera, as f'iiti'ri, Kcriuni, 
IWhiU'f, P/iiniriiii, 'J'lt/mturmontfiiiu, I'anierai'in, 
I\)/pfucn, /ipoci/Hum, ('i/iiit»chtmf jls(l(phis, Stn~ 
CeKijii'c^iii aiid Per^it/tiihi, eon.-isis of twti di.s- 
linel follicles, not obsorvabh' in other plniits. 'I’his 
sort of seed-vessel is like a sjiat/iu ainong.-<t the other 
kinds of calyx, of one valve, splitting longitiidiniilly 
at the inner edge. Hut the seeds are not aitached 
to the suture, llicrc being a separate ihread-.slinped 
receptacle, extending the whole length of the sei-d- 
vt.ssel, over the wliole of whieh the seeds arc iinlni- 
cated, in a downward position. In all the above 
mentioiu’d the seed.s are erowiied with a soft hairy 
tuft, except tliose ol’ f'iina, vvhieh liave no such ap¬ 
pendage. 'I'lif flowers of the Contortir are usually 
very handsome, and there is something so singular 
ill the structure of many of lliem, csjiecially relative 
to the nectary and .stigma, tlnil it is difliciilt to say, 
ill many instances, whether thiy have one or two 
stigmas ; especially when two gerniens seem to hear 
but a single style. The corullu in all is fivc-cleti, 
and the stamens five. .Tacipiin coutemls that the 
Jatter are really ten. I.inn.-eus from repealed ex- 
aininiilion ol' was coiiliruieil in the forilur 

opiiiien, ami especiailv lioin llie investigation of 
t’ci ijilorfi, whose flower, evidently eoiistrueled on 
the same prineiplcas A'cJtptns, hu-; no less evident¬ 
ly, hut five .stamens.'’ 

(Jisckc very improperly iinnexis Kwl'tilliriiini and 
lUiitpalii to thi.s order, only heeuuse tluir fruit is a 
follicle; nor doe.« any other genn.s whicli he, or I.in- 
nmus, has nicntiiineil, realiy belong to it. except ,//- 
/amamfa, Ilniixca/Jia and i'l-rbiru of the latter; iUjno- 

ofiOH and d/c/orf/'iiM.v of Poister, with fyiiltiplibda of 
Schreber. 'fhe fust has a bivalve coriaceous capsule, 
as if formed of two follicles united, with imbricated^ 
sccils; the rest have pulpy’ fruit.s. Most of the 
other genera referred hither, as (iankniu. Cinchona. 
Portlandia, &c, belong to tlui great order of Itu- 
biareip in Jussieu, of wliich the Linnican StellaUe, 
No, -J-?, niake a part. It must be allowed, never- 
tlicicss, that the eoroll.a of (inrdinin answers to the 
character of the Ciinlorhc. .Mr 1*. Brown, in the 
f^ernerian Tratisaetipm, has tlirowii much light on 
4he principal genera of this family, under the title of 
Asclepittdne waA Apocmcce, with tlic addition of nu¬ 
merous new ones. . 

Order SI. Vei'Rki'iti.f. Nb explanation of tjiiiii'' 
occurs in tlie Prcckcliunes. The genera are Daiit 
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duhqnalis, Dircn, Daphnf, Gnidia, Struthiota, Botany. 
Lachnaa, Pctsierina, Slelkra, with Thestmi, and, in 
the manuscript Scleranlhus and Saniitlitm. 'These 
three last do not properly belong to the others, 
which constitute a most natural order of generally 
small shrubs, ns the name implies. They arc known 
by their tough brandies; silky inner bark; simple 
entire leaves ; acrid and even burning flavour; and 
sweet-scented flowers, whose calyx and corolla are 
united into one integument, most coloured within. 

Order .'W. PAeicioNACE*. An extensive and 
very natural family, “ consisting of the Lepumirto-xec 
of Kay; which Tournefoit,” (following an idea of 
Bajitista Portal, “ called Papilionacecr ; Uiviiiu;- 
//oir\ letrapeUdi irrep^nlacen ; and Mngivol pailfipiiidi. 

'I'hey h.ave not all hve petals, (br in many the claw 
of their keel is simple; in .some the keel is separated 
tuvvnriU flic b,i.se into a double claw ; while in n few 
only, the whole keel is composed of two distinct 
petals, as in Spnrliian." 

“ Their r haiactcr i.« a.s follow.s. Perianth of one 
leaf, irregular, inferior, generally vvilhcriiig. (lorollii 
nearly the same in all. Us standard either eimirgi- 
iiiiie or entire, either reflexed or not at the sides, 
for I ho most part very large, coinjiared with the 
other petals. M ing.'?, if present, always two, oppo- 
site, fn qiicntly largo,’ sometimes, n.s in Cnfnlru and 
Hfdijsitnim, very sliort. Keel simple, cither pointed, 
obtuse, or abrupt. Stamens ton, nine of which Imvc 
their tilanicu(.s united, more than halfway up, forni- 
ing a nicmbranous sheath to the pistil; the tenth 
.•.licking clo.se]y under the pistil, and being some¬ 
times iivscrted into tbe base of the tube composod 
by the other nine. Hence arise two division.^ of 
the order, nitliout attontioii to which the gonora are 
w'iih diflicully defined. Pistil geiiornlly uniform ; 
tho style downy or woolly, cither above or below ; 
sligniii oitlier acute or capitate. Legume of two 
valvo.s, which must not be confounded with a Hdiqua. 
or Pod, tlioiigli old writers have so termed it. apply¬ 
ing that nanu! ciiually to the fruit of tlii.s order and 
that of the Tetrudynawia cIu.'im. .\s these fruits 
differ widely in striieture, Linnanis has restricted to 
the latter the term pod, whose character i.s to have 
the stt'd.i attached to each suture of the valves; 
wlureiis in the legun'c, or fruit of ihe class Diade/- 
pbia, they are connected with one suture, or mar¬ 
gin, only. The name of legumen indeed originally 
lielongcd to the sect! itself of tlicse plants; but for 
want .if a better.w'oru, Liuiiicus has applied it to 
their .seed-ve.ssel. The legume is mostly of one cell, 
containing many' seeds ; except Astmealim and Jit- 
xerrida, in which one suture is internally dilated, a.s 
it were, so us to make a partition, siparoting the 
fruit into two ceils; whilst Phaca has tlie same part 
extended only half the breadth of tlie legume, ren¬ 
dering tlie separation incomplete. Gco^tta h.is a 
drupii, which still ought to be considered as u slngk- 
seeued legume, whose pulp is hardened,’' (or rather, 
wliosu coat is made pulliy.) “ T'he ripe legume bursts 
along Its sutures, and throws out its seeds. There 
are indeed some which do not open in this manner, 
but fall oil in separate joints, eacli containing a seed, 

' examples of which are Htdysamm and Ornit/w- 
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Rotan;. “ The genera of this natural order so nearly ai> 
preach each other, that it is difficult to detect their 
discriminative characters. Tourtfefort, tliou^h he 
distributed other genera by their fh.rtfcrs, divided 
and determined these by tlmisi^liage. Hut Hcdy- 
sarum terms an objection to such a |trJnci|ile of ar¬ 
rangement, because some of its species liave simple 
leaves, others ternate, conjugate, or pinnate.” 

“ Latkyrua, Cicer, anti Vicia are genera mast 
ne.irly akin to each otlier, as arc P/iasfo/nx and Do~ 
lichos, Oironilla, Ontitho^ns, Hipjm'rrpis, Srorpiii- 
rux, f.ofiix, and some «|)ecies of TrifoUum, agree in 
their umbellate inflorescence.” (fiophorn, and its 
many ncw-discovcred allies, ought to make .» sec¬ 
tion, lit least, by tlieiuseivcs.) 

“ There is no poisonous plant in this whole order, 
except the seotls of Lupinm, with which the ilrppo- 
* /mlamns is killed, and which fowls will not cat. In¬ 
digo becomes poistinous in its ]jre|>Hratiun, but the 
plant is originally harmless. On the other hand, 
none of this tribe is medicinal, except Gfip'i/rr/iizo. 
Gn/cfia, commended as <(ntipcstiicnti.il, is not to be 
trii.'.tetl. These plants have no remarkable odour," 
(except in the flowers of a few S(ieeie8.) " Their 
seeds are flatulent; but iifftird nourishing food Ibr 
labouring people," • 

Order .x’,". I.OME>rTACE;E. “ These are perhaps 
all shrubby," (or arboreous.) '* Leaves alti*rnatc, 
com]>oiind, al least in the indubitable plants of this 
order; pinnate or bipinnate; without a terminal leaf¬ 
let, Monupn excepted. Stipulas alwuy.s large, par¬ 
ticularly to be noticed. Calyx tivc-eleft. Corolla 
in some degree irregular, polypelalous, except CV- 
ratoiim, and several Mimnxee. Stamens diH'cring in 
niiinber; mostly ten. Pistil universally single. J'ruit 
a legume, for the mo.st part h.sving transverse parti¬ 
tions. The leaves fold together at night, except 
those of Ceralfuiia, and that in n diflerent numiier 
iiceording to the diflerent species. Many of this or¬ 
der posse-ss a puigative ipinlity, while some have a 
virosc or nauseoius flavour about them, but tills last 
is not at all the ease with Ctiratonia." - 

Of Pf/l^gala, which stands at the head of this or¬ 
der, nothing is recorded by Giseke from tiic lectures 
of Linna'us, nor has he himself made any note. It 
«urely an.swers but indifferently to the Lomtmtamc. 
(ienuiiic examples of the order are Baiihinia, Hy- 
memi'ti, ('iPsulpinia, Caxsia, perhaps Siairit/aca ; from 
which ('pratonia, Mimosa, Oh’dilsiu, Ac. considerably 
recede in ehuraetcr, though less in habit. Cercis 
ought to be ranged, W'itli Ananyrix, Hophora, &c. 
eitlier in the preceding order, or rather in a sejiarate 
one, iiiternicdiate between the two. 

Order .‘{4. Cucuhbitace.se. “ In tliis order 
there are, properly, no tret's. Some of the plants 
indeed have a climbing, woody, perennial stem; 
others a perennial root only; whilst others again are 
entirely of iumual duration. Leaves in all alternate, 
simple, always accompanied, at their origin by sti¬ 
pulas. 'fhere are mostly glands, either on the ibot- 
.stulks, at till! base of the leaf, or on its disk. All 
have tendrils, by which they climb if they have any 
opportunity; ot^erwi.so they aie procumbent, lliest; 
plants seem akin to the Sanupntaceie, order 1 ith; but 
the latter have a twining stem, these not; they arc 
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monocotyledonOus, these dicotylevlonous; they arc Botany, 
destitute of tendrils, with which tlie»e are furmshed, 

The calyx is either of five leaves, or five deep '.cg- 
ments. Corolla of one petal, in five deep divisinus, 
but so much cut, in many instances, tliat it is sc.-irec- 
ly possible, but IVom analogy, to say whether It 
sists of one or five [K;tal.s. The stamens ai u iiisertid, 
not into the receptacle, but into the interior surtbee 
of the calyx, to which also the corolla is attiu-heil. 

Their filaments are often five, but frequently so com. 
bined as to appear three only. So also the anthers 
are often connected, tlic summit of one to the base 
of another, making a continued .serpentine line. The 
stj'le is of considerable thickness, with three, fre¬ 
quently cloven, stigmas. Fruit internally of three 
cells, fleshy, and somewhat juicy. Tlic seeds arc, 
for che most part, capable of being kqit for a long 
time, though they appear of a diy nature; but that 
Ihgy arc not really so, is evident from the emulsions 
prepared from .some seeds of tltis tribe. Gardeners 
think them better fur keepin(^. Tlic sex of the 
flowers is, in several cases, distmet, and either mo¬ 
noecious or dioecious. 'I'hc whole order is noxious 
and firtid, hence it affvirds some of the most violent 
medicines, as ColocynU) and Flatcrium. Even me¬ 
lons themselves, if taken too plentifully, are said to 
be injurious, though in ripening they part with much 
of their uiiwliolesonio quality." The genera arc 
(iroHovM, Aiigurmi Elalrrium, Sicyox, Melolhria, 
liryottiit, t'iicur/>ila, Cucamix, '/'ricltoxniilluis, Mu- 
mordwa, Fenillea. Zanuonia, Puisifiura. •* The last 
afl'ord.'i some of the most beautiful of all llow'crs; 
many of them are fragrant.” 

Order .'l.'i. .Skstico.s-*. The briar and bramble 
tribe. The genera are Akhantilla, Aphancs, A^ri- 
moniu, Dr/pix, Gr/im, Sdialdia, Tormeiililla, Pulen- 
fd/a, Cuiniiruui, Prttjfuria, Hubus, fiosa. Poterium 
.and Hiinguisorba are inserted at the head of this list, 
in the Linnscan numuscript. iiee the ibilowing or¬ 
der. 

Order :{(>. Pomacet.. The apple and plum kinds, 
coiisisling, in the first section, o[ Spirr-ea, Hibes, Sor- 
biix, CnittVffUx, Mespilus, Pynis ; in a second, of 
Puiih-a ; and, in a third, of Chrysobafanus, Prunns 
and Amygdalus. Tliese two orders arc Created of 
together, in the Prirlppthitps, it is not said tor what 
reason, though their strict atiinity cannot be over¬ 
looked. ‘‘ Many oi\.dietio plants,” says l.innieus, 

“ are shrubs, most of the whole are (icreuniai, very 
few aiuuiui. They are rarely smooth. The leaves 
are ulti'rnate, mostly compound. Stipulas always 
two, large. None of the plants properly climb, 
tliough some brambles support themselves mn their 
neighbours. Their distinguisiiing ciiaracter princi¬ 
pally consists in the reeeptaek- of the stamens being 
equally that of the gcriuen, but raisetl, at the -viilcN 
of the calyx, ahove the germeu. lluncc, the caly.x 
bearing the stamens, they are calycantbemi, 'I'hc 
fruit is either sujierior or inferior, therefore that dis¬ 
tinction is not aliyays important. In Hoxa, for in* 
stance, the part in question seems inferior, but is in 
fact tlie contrary, for the seeds are really inserted 
into the inner .side of the calyx, exactly as in Metpi- 
lus, with tliLH difference only, that in the latter they 
arc imbedded in the pulp, which fills tlie calyx. The 
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BuUny. Ergmeats of the enlys' are mostly in a Jnublc scries, 
the innermost largest, ilu; outer alternate theri-.utli, 
Uiul Eniuller, answering to the {lelals. Stunv ns lor 
the most part mmicrous, but Sihlmldnu Aiclintnlia, 
aitil /1phfi7if,s form an exception, the (ii<t Iniving live 
jitmiioiis, the two Inst only four," (or ev«'n fewer). 
“ Tlte pistils vary in nuiriher. 'fliore i.s notiiing acriil 
in the whole order, nor nnich fragrance: there i« 
much of H styptic, little of a mucilaginous quality; 
nnthing poisonous; so that if the. fruits arc worlli 
la.sting, (hey may ecrfainly he eaten with impu¬ 
nity.’' 

Orth'i-.',7. ('oi.UMSirr.R.'r.. “ So c.illed, not hc- 
e.iusc the author meant to express, in the name, the 
essciili.d cliiiracti'r, hut in allusion (o sonic di.stin- 
gnished (•.\amplcs of ihi.s order, wliose stanu-iis me 
united into a coluinmir fnriii. Liiimviis was rcallj 
ihe foMiidcr of the order in question, though 'rourne- 
fort end< avoured to keep together a.s many of llio 
siirne plants a.s possible, under his Monopduli Cain- 
piinifoi'mi'y. lint the cnrolhi has live petals, though 
ihey all full off in one body, being eonnected with 
the eoiiihiiied stamens, .'some Iiuve bet n deiumii- 
nated akin t« Malrncctr; indeed iiiaiiy of the class 
MoHxdelpfiia belong lo this tribe." 

“ Tlic root in all llii.se planls- is fibrous, in no in¬ 
stance bulbous or tuberou.s. .Stem often herhaieoi.s, 
but there are many arboreous, ami amongst utiieis 
the kind.s of linni'iajc, or Silk ('otioii, aluio-t the 
largest trees in the woriil. Some of these only bear 
.spme.s ; but some species of Hi/iu-tis aie prickly. 
'I'liere I'.s scarcely a perfectly smooth plant iii the 
whole order. They liuve all stipula.s, in pairs. 'I'ln* 
leaves are alternate, never opposite ; in numcnius in- 
stimees stalked; plaited in the hud ; and, what is 
Tonmikable, many of them Iiave glandular pores un¬ 
der the rib. No tendrils are found in Ihe order, 
'rite inlioresceneo i.s various. Calyx in stviT.il sim¬ 
ple and five-eleft, hut in some genera double, as 
Malva, Alceii, Ahhtia., Laratera, Mahtpe, (lofxi/- 
pinm and llibifrus. IV'tals gcner.illy five, but as 
they often adhere to the united filnments, the corolla 
seems iiionupctalous. This adhesiuii contradiels the 
opinion of Vaillant, who lias suiil that stamens arts 
never inserted but into n iiionopetalou.s eurolla. 
Their couuectod claws often form a nectary between 
them. I'hc corolla is soniewliat tibriipt, and twisted 
contrary to the sun’s motion. Pistils u.suully corre¬ 
sponding in number to the parts uf the fruit; as do 
the stigmas, where the stylo i.s simple. 'litrncra Inis 
as many styles, as tliere arc cells in the ctipsulo. 
The fruit is alwtiys superior, but diffci> in different 
genera. Malva, Alcra, Altlnea, /.at o/cr« and Ma- 
lopr, have numerous capsules, ranged like a wheel 
found the base of the style ; iior is the latter placetl 
tipon, but in the midst uf, them, as in the Asjvri- 
^falitr, oriltr -H. Kiich capsule is .single-seeded, ;uid 
falls off with the seed ; which is likewise tlie case in 
(Jr&ta ; such seed-vi ssel.', might perhaps rather be 
named arilli, or tunics, as they bunst at tluir inner 
yidc. Many of this order have solitary seeds iii their 
cells, or capsules, like the above, and the genus 
At/rnia ; but many others arc poiyspe'iuous', as 
liomha-t, Jlibiwus, Theul)r,.ma, &c. A few <tf the f 
geiiLM'a produce woolly seeds, as Ilimibat and (I'tM- 
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ftypittni ; in the place of which appendage, AJatisonfa noi.my. 
litis a mealy puwtlcr. Home bi.'r a capsule of five 
Cells, eoiitaJniog many seeds; whiLli in Hibiscun ) 

Mnhcivisiu.i,” (now constituting the geniss Adninia,) !'■ 

“ liecomes pulpy, is curious that Uibiicns Mas- 
iliciitns hears its HoWerstalk upon (be footstalk, like 
'J'nrnem ; a rare circumstance in the whole vegeta¬ 
ble kingilom." 

“ Jlrrmaniiiit has hootled petals, in a corolla 
twisted like that of Mrilni. They arc auricletl 
iiiid (liJatcd below, ibniiing a nectary by tbeir iiivo- 
liitioii, as the true Mahavetr do by tlie cohesion, or 
aitproximation, of their petals. The calyx is tumid. 

Capsule of live cxlls. All the species arc slinihhy. 

■J’lie flowers are so alike in all, .hs hardly to he dis¬ 
tinguishable from one another; and hem e perhaps 
it may be presumed, that the various species, all na¬ 
tives of the Cape of (rood Hope, may in tin’s, as well 
as Ollier genera, have been produced from the hybrid 
inipregnatioii of some original tine. /A pinimlit h;i.s 
the only eoiiipoiind leavis m llii.s order." We nm.st 
proti.st against this exteioiv.’ speculation, of the pro- 
iluctioii of [It riiianeat. mule species, liaving seen 
many arise from such a cause, hut none continue lo 
propagate itself for iiuy length of time. It i.s not the 
iea-l curious particular, in the structure of the ge¬ 
nus hefure us, that the flowcns, which coiiimonly 
grow together in pairs, have the corolJti twisietl in 
all opposite direction to each other. 

The laeoiKl section ot this order, eom[)Oscd of 
Caniflhii, 'I'/icit, (Im-tloiiia, Stuarlin, 'I'tiui and A/e. 

/u Uirin, are at least nearly akin to the foregoing gc- 
ncra, 

“ This w'liole order contains no disagreeable or 
hiiriful pi. tills, nor are they esculent. None are fte- 
tid, blit some agreeably fragrant. Many of the 
flowers are beautiful. Their quality is generally mu¬ 
cilaginous, particularly Allhira, Malva and Aina. 

'i'he juieients made considerable use of Mallows in 
their food, but these plmits arc now out of use in 
that re.speet.’’ 

Order .SS, Thicocc/f.. " llutanists apply this 
term to plants whose fruit is, in a inuimer, composed 
of three nuts, combined togetlier like that of T/avi. 
lu the Older under consideration, the seed-vessel .i.s 
generally a roundish tliree-cornerctl capstile, round¬ 
ed on ail sides, with sii.gtc-secded cells, which burst¬ 
ing elastically, with considerable lorce, scatter the 
seeds to a distance. U must be observed, however, 
that a;t in diis oj'der iomc genera, like Mi-rcnr/alu' 
uml t'lifforlia, are diyoccous” (havingonly two cells, 
or Jobes), “ so there arc tricoecous plants" (as Thta, 
and many more,) “ tlmt do not belong *0 it.’’ 

“ The plants of ibis oriler bear alter.late, mostly 
simple, leaves, often furnisJied with glands. Many 
afford a nio.st acrid milk; they are generally offensive, 
nauseous, purgative, or i>oisunous. The style is in 
several highly rcinurkuble, being more or less deeply 
three-cleft, and each of its branches divided, 'i'hr 
.calyx, as well ns corolla, have alwtiys something un¬ 
usual ill their conformation, or in their nectary ; and 
many uf tlic genera ate .monoecious or dioeci¬ 
ous.” 

“ Eufyhnrbia, as a familiar and most distinct genus, 
may serve as a principal example. It is ccrt.iiniy tin 
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t., »s f-itigiilar t’uia extoii'sive. Tlie ralyx of ooc in* 
U-af has four or hve inarf^iiiiil teeth, and ter¬ 
minates in as niauy ahrmit coloured tflands. The 
latter are vcitiarkabiy situutid on the teeth them- 
’ si'lve'! Imt these teeth se-.'in, topt-tlier with their 

udauds, to be rudiments of petals, in Euphorbia co- 
; the "lands are actual petals, as thin, expand- 
I (I, .iiid delicate, n.s those of I'lax ; but scarcely and- 
tlier instance is known, of petals originating in teeth 

of it cal) X.” 

‘‘ EiiiUiirlia, a very rare plant, has a four-elcft 
ihmcr and four-relied frint, with a cliatbiii" stem." 

'I'll re are nunicious genera be.<!ides. Uumphia 
ami I' l -ivia arc added to the list in the Linmcan nia- 
!iir-iTi|)f. 

Older ,‘) 9 . Sn.nii’os.t^. “ -Ml boUnists have ac¬ 
knowledged the common affinity of the genet a con- 
.-t.’lntiiig this order, and have denominated them >SV- 
and Si/i( ii/dsii'. Tourneforl called them eru- 
l•lfonn flowers ; LmnaL-ns. Tclradi/natiiia. These 
plants have niostlj inverscly-he.n'tshaped cotyledons, 
except home (’rcsscs, in which those organs are 
ihri'e cleft; the rest agree with tin* genus Convohii- 
/('}. ; so thi-. chnraeler is no proof of affinity." 

*• The hfciris are luTbuc;eous, except some species 
of .•//,/ and «>iie i'f/lii. ,Th( re is no real tree 
anioii" the whole. The roots are all tihrous, none 
hiillious or tubeniu.'!,” (except perhap.s DeHlcii-ictr.)^ 
■' Leaves universally alternate, without stipnlas, ten¬ 
dril.', prickles, or venomous stings. .InHorescpnce 
nxiially a ron/uibi/t, which gradiiidly elongates itself 
into a 7 «i'(so that the flowers are e()rvnd 70 .se, 
.'Old fruit raeciiiO'e. t'aly.x always of four leaves, 
deeidnon-, except in .‘th/smui culi/titium ami Jirns- 
Kriivii't'i'iii. I’etals four, wiih elaws; .some 
'|ieeit.s of /.cp/i/mm and (iiii-t/iuuiuf onh having flat, 
or straight pi tal.'. The reci placlc in most, hut not 
.11 all. is fnrni.slied with glnmks. Stiunen.s .six, the 
two opposite ones shoiter, or at least more spread- 
mg.” (A very few species have only lour or two 
stamens.) '■ l-'ruit commonly a pod, with twovaUe.s, 
t wo cells, and many seeds. A few genera have a so- 
lit,iry seed, either imhedded in pulp, as Cranibe ; or 
.11 a lamellated tlai .sced-vebscl, ns Ixatis; or in an 
.mgiilar one, as Ihiiiias." 

“ Tlio plants of this order arc distinguishable into 
^iliipinift' and S/finil<jw, the former having an oh- 
f'lng, till -1 ittcr a rounded pod. Hut it being difficult 
to define the precise limits of each, Linnieus refers 
to the Siliqmsof sncli as have a stigma without a 
.style, and to the Hilkuloscr such ns have a style to 
elevate the stigma, which character is conspicuous in 
c'vt ry inslunee, except in Draba, where the style is 
but short." 

“ It IS of importance to observe whether the ca¬ 
lyx ill the present order bo closed orsiireading; that 
is, whether the leaves composing that i>art be paral¬ 
lel. so that their sides touch each other, or horizon¬ 
tally di.xtant.” 

“• The nature of a Siliqua, or Pod, appears from 
what lia.s been already mentioned. It differs from a 
Li'gume, in having the seeds altuehed to each fu¬ 
ture, or margin.” 

“ All th c.->e plants have a more or less acrid watery 
juice ; hence their extern.d uppliculion excites red¬ 


ness in the skin, and their internul use irritatgs the 
finer fibres. Nature therefore is Bolicitou.s to expel 
them, and, in consequence of their watery nature, 
by the kidneys, hence they are all diuretic. Salt 
being of a corrosive quality, produces scurvy; but 
salt is secrefed from tlie body by the promotion of 
urine, though it must first be dissolved in a watery 
menstruum; consequently the herbs id question 
rank among the chief anti.scortmtics, especially water- 
cresses and scurvy-grass. Tliey ought never to be 
used ill a dried state, as their acrimony and medical 
virtues are destroyed by drying. Boiling likewise 
is destructive of acrimony, especially in these plants; 
they ought tliereforc to be taken recent. Their diu¬ 
retic powers render them eminently serviceable for 
evacuating water in the dropsy. Yet their use ought 
not to be too long continued, as their acrimony 
abrades the minuter fibres, rendering the vessels, 
and the intestines, in a manner, callous. This ap- 
jiears from the rigidity and torpidity of stomach in¬ 
duced by too nuieli use of mustard.” 

‘‘ There is seareely any thing odoriferous about 
these plants, except iti tlieir dowers. When they 
are hrui.sed, indeed, something volatile ascends, of 
an acrid, rather than odorous nature, irritating the 
coals of (lie nerves, and inducing spasms, whicli do 
not originate in the medullary substance of the ner¬ 
vous sy.stern, but in it.s coals.” 

No alteration or addition re.specting the genera of 
the 'I'elradynamia occurs in the J.iniKeuu nianii- 
•script. 

Order 40 . PfiiisoNAT.K. Thcre'is no commenta¬ 
ry on tlti.s order in tJie lectures of JJnnivus. (iiseko 
has given a synojilieal arrangement ol' the-genera, 
according to the slnqie of the corolla, which i.s not 
in every pait pieeiscly correct. He justly expresses 
his doubts icspcctiiig Mrlaicuca, of which we have 
sjioken under tiu; Ipih order; and he truly observes 
that there is no order in wliich .so many genera are 
named alter I)otani.sts as in the present. 

The only irianuscript additions or corrections, 
which occur in the (it iirra Plaiilarum of Liima'US, 
arc the following : Martynin, Craniofaria, Toreaiat 
and Sciupbiilana arc poiiiUxl out as akin to Pcdali- 
IIin, in order 28 lh ; Ilyubanchc. I.indcrnia, PcCilcro- 
(a, Mnnulva, Prcmna, and Cnltiolatiii are inserted, 
with a (piestion, certainly nut well founded, whetlier 
the l.itter .sinnild not rather he referred to the 24111 
oriler. linuiffhta also is jiluced among the Perso- 
iiiitfi-, at the suggestion of Van Uoyen. 

Order H. .•\si'cnrtiiLi.>. “ These plants were 
first eollocted into an order by Csesalpinus, and re¬ 
ceived the above appellation IVoin Kay, because of 
their generally harsli or rough habit. Their root is 
lihroiis. Cotyledons two. Stein brauclted; the 
branches alternate and round. Leaves alternate, 
siiilple; neither divided nor compound, for the most 
part nearly entire, rough with rigid scattered hairs; 
convolute before tliay expand. Stipulas none, nor 
arc there, except very rarely, any other /uknt, or 
appendages. Common fiowcrstalk having the flow¬ 
ers rangeil along one side. Before dowering it is 
rolled spirally backwards, gradually ixpondn.g as 
the flowers are ready to open, and divided into two 
parts, each bearing the flowers on its hack, in the 
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B(il»ny. form of aft unilatf'ru) spike. Calyx in five clivinions. 
Corolla inferior, of one petal, regular c.\c< i>t in 
I'chium, five-clel’t; its mouth either furni'.lied with 
vaulliiil valves, or crowned with teeth, or iiitkcd. 
Stamens five, etjuni; in Echium only they are un- 
ctpial. I'ruit superior. (Jermens four, naked, ex¬ 
cept ill 'I'oitnieforhu und Nohtmt ; in- 

Hcrted into the veceptiicle hy their h.ise ; hence the 
lowest part of e.teli sH-ed is ol’ u tapering form, us if 
artificially rouiulcd. I*istil one. Style not standinsj 
upon tlie geimeiis, but oeeupiing the central '[liu e 
betuein them; oilen divided into two ei)u:il part-.; 
not one longer than the oilier as in the ela^^ Dnlyna- 
mill. Seeds four, rarely eonihined into two; Init it 
is singnlnr that N»/itint hus live .-leds. ' I.inn.'isi.-' 
has, as already nienrioned, removed thi genus to 
Jii« J.nnthe. ordnr yStli. 

‘‘ The .i.sficriJoUa' are distributed aceoiding t<' 
the mouth, or throat, of their corolla, mIiIiIi U na- 
ked, or pervious, in Echium, I'ulnmnaii,‘, l.iih'.'.jr'- 
mum, Hcliotrnpium, i'eriuthc, and Onu'i.in; tmuh- 
cd ii\ S^mjihtjhiii' nnd Jfonii^o j eloseil ailli vai.lted 
Titlvcs in A.c}ifrv«o, .litihit.-it, /.'/cup 

sis, iMifOwlis ami Tuurnc/'mlia." 

In the (Irii. F/aiil, .Me.y^crscJiviiian , Cijl'h'i'in. It'i/- 
Hi'ophyihini, and E/li.iia arc inseried in nmnusi iipi 

“ All the Aiiicii/oHir are naieilagiiioii'., .iml ,i< t 
only as >iieh. The aneients selected their roar « Hr- 
dial floviers otit of this order, soeining not to have 
boen aware that the inoiion of llie heart depends 
upon the nerves, whieh therefore iniisl he slienelh- 
cned if tlio force of the heart is to he inemisn!. 
Tills end however is not to ho atl.lined hy eithei the 
flowers or the herbs of this tribe, nlneh iii'Veriiu'le.-.s 
have long been used for the jinrpoM', Tlu’ leaves 
may be eaten as food, by whieh their small nn die.d 
use niav be cstimiued. The root is perennial and 
mucilaginous;” («e would rather .say '* if ('eienniitl, 
is nmciliigiiious,” uhieh jitTbaps wein the origiinii 
words of the lectured *' Ani(nig tin whole, Sijmphp- 
turn ubouuds most nilli inueilage. ( ijnalling. in ipian- 
tity as well as quality, the nionadelphous plant 
Ihcea in this respi ct. St/mplu/lttin tiiin iusniv has hi • n 
recontincndi'd m the gout. ]*i)s>it)ly ils neied.igi- 
nous quality may hinder the i rysi.illization of the 
gouty matter. The root in a.'niosi all the .'lipcn- 
Ji)li<c is red, but for the most purl cxtorniil'y oiily- 
The root of/.•/V/tov/)r/7a«;ii fimtin: ,v. i.-iw ti/Jusn 
linctonn, is used for it.s colouring prnjH '-liis. )f all 
plants, tlie herlis of this order yield the l.ivge-t pro¬ 
portion of a.shes. 'I’hi re >s Inirdly an odoiiferons, 
nor one fragrant, Inri' in the whole tribe; though 
Cyiii^loissum ha- ;i soroenliat ficticl seenl. 'J'hoir 
taste IS nothing, the great quanfilv of mucilage in¬ 
volving tho Btiiuulttting pariielos. 'I'lave herbs are 
cscuhmt. especially ulieii young and tender, al¬ 
though their rough .surface rendi i s them kss ngrec- 
.nble to delicate palates, 'fliey irenerally grow in 
dry iiiountainou.s .situations; aiitt it is singular that 
in gjroportion as they are found nearer to water, they 
b^utne sinoollur.” 

Order 45?. Vi in icii.i, vr.t;. '• iUy, in construct¬ 
ing his system, founded three classe.s, whieh all suc¬ 
ceeding ootanisls Jiitherto have a|>pruved, the St0l- 
tohr, .hpoijolict, and Veriuillnltr : but he wa.s un- 


aide to give proper characters of the genera. Her- Botany, 
mann subsequently, esttiblishing a system upon the 
fruit, called the Vcrticdluhc of Itay (ii/mmilrtritsper- 
mic, pl.'iiu.s with four nuked .seeds, but he could nut 
hy this means distinguish them from the .Ipnjfhlia’, 
which have the same character. 'J'hc generalii y of 
Aspenjiilicr, in fact, differ from the. Ui/mnotc/iiipcr- 
mce, in their corolla, which in the former is regular, 
in the latter irregular, though likewise monopetalous, 

Hut Ec/iium, though it belong.s to the .‘Uprri/o/itr, 
lias still an irregular corolla. 'I'ho Asperijoliw have 
alternate leaves, - the Oi/itimlelrnfficniiU' oppo.vile 
ones. These classes niiglit therefore he distinguish¬ 
ed fioai each other, according to llcrmaim's method, 
were not Echium an ohstaele. Liiimvu-., however, 
that he might nviiid all roiifusion between t!i<‘ orders 
in question, has borrowed a tharaetf r from the sra- 
inen', imd has rilerrod to Ids chis-.s Diilpinniin siicli 
plants O' have two slnracns longer, and two shorter. 

He ha; inoieover divided (hat class info tvvo orders, 
the fii.'t ofnhieli eomprelumis lltriii.um's(ri/iM/if>/i;~ 
Irii'/Hi'iitr. Mho.'C stamens easily distinguisli fheiii 
fiei.i the iililiii-. Hut tlie eimsideratiiai (<f tlie 
stiniieiis has furl her obliged the author of the se.xual 
si'uni to lefir eeit.iiii geneia, fif the nalnnil ordci 
inidei oor pii'Ciit eonsidi lalion, to liis « hiss Dtiiii- 
(1,111. These are I’cihi iut, l.tp'iipii.'. An, Ihij-U a, 

'/n.-iiii’■ti-. ('•iiiifd. Moiiiirdit, llosmariv'i',, .Sihut, 
and ('■ih'ii. iitii.-i: Ilf which Vrrbena and CnUitKonut 
pcrh.q.s t'liol • r.iilu r to he placed in the other or- 
dei '1 i[ii J)tiii/ii,in>;t’, called .■Innioipcriuta, " This 
is I, 'll 1 l '.i.ili regard io Vcrln’iia only. 

“ Tin e,ili\ of iIk i’arlia'ldtic i.s of one leaf, In- 
firior. t'oriiii,i of om pital, irregular, in most in- 
sl iiii'es ^!;lj)lIl^, uiili two lips, the uppermost e.f 
whieh was called by liiviuus the go/c«, or helnid, 
the lowermost the bnrha, or beard. Stamens four, 
exeipt in the several genera just mentioned, where 
they an tmly two. inlic.xcd, iiseending iindi r the up¬ 
per lip. (iiriv.eiis iour, I'roin between which tiu 
style arises, to in the Aupt which is w.ivy, so¬ 

litary, c.M.ept in t'niUa, where there are two, and 
ll.'aring two aci le stigmas. Seeds four, linked. Pm- 
■dum excepted, whese seeds Inivo a sueeulent skin, 
cnn.sing ilieni to ii.-i inbh. berries. A berry, proper¬ 
ly speaking, I,'a set d-vessel; but in iteri it Is (he 
caly x, in Eninn.ic. ihe reeeptaelc, and in Pmsittm 
the 'kin oi the seeji!. ' 

“ Many of i his oriter are hmnlilu shrubs, none aro 
trees, mo't ot them -.'e tinnual or perennial herbs. 

'flu stem is generally square. Loaves in every in- 
a .'ico opposite, siiiijilo, mostly undivided. None of 
the plants are fornisiied with tri'driis, nor of ii climb¬ 
ing nature. The scent of nearly all ot them is high¬ 
ly flagrant, the odoriferous matter being contained 
in uiinuie eclis, which, when the leaves are hi Id 
against the light, appear like numerous perlbru- 
tions.” 

“ The flowers ustully stand in whorls, encircling 
the stem as with a ring. When these whorls tq). 

]>roaeh very closely together, the stems appear spiked, 
a.s in Ofiganum." 

“ This order is in the highest degree natural; 
whence arises great difficulty in delcimining the ge¬ 
nera. Liniiatus ha.s derived a character from the 
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BdUny. cfilyx, according lo which the whole order is divided 
into two sections.” 

“ 'I'lie first of llii'-c coiDju'cheiuls sucli as Imvo a 
five-clett calyx, tliat is, vliore ml the eeih of this 
juli't arc nearly of eijnal .s|/i’ and shu|>e. The sccoiul 
j'oii'i't-' of tliiise witli a twn.lij>|K’J calys, which i.s 
ill'll I (I li’ . -eh ft, hut its two u|tpcr se"iin'ius arc, in 
a ni-in.t: r. niiited into one, wliich might almost be 
termed ein.irginatc only; wliile hotween these two 
01.ill'll •igiiK.nis and tlie remaining three, there is so 
deeji ;• li-.^ine, nt eacli side, that the eilys is nearly 
iliiidi'd into two p.n'i.-., or lohc'<. laiiiia'iis has l)e- 
slowid grt.it .iltiiulion in seurehing for the e-M'iui.d 
fhararters ol' genera in tliis natural order, and has 
(leteeled sei't-ral, whitli are marked in the wn 
I I'cc/.i.'V/.'Of/ wit]' a sign of lAelamation." 

Order l.'i. Dcmos/C. " Ihoiitis and ur-rus arc 
iMionymous, meaning a (hielvei ; or woo'l r«nsi;.|- 
ing of bhnihs, not of large tree-. All the pi,ini-, ef 
III)' Older are shruhh\, hot none of them, i xeipt i'l 
tile genera of ,Sai't 7 tu'v/’o- and gii.w 

to lar"e trees.'' 

/!!/i:iu,ris is sn|,j,i„,-,l (,i |„> I'll,) I,, I,- cniv 
t)iid_\ . Its ealyx is Inhnl.u', In-'.. ai (1„ 

Cl .'-■iiinall} ciiiiMiU'd, like a hat im, pi’io- 

I'aleil al ih'' hiilliini. . -teiajn i.i,'i):i'' I'liiiii.i ’ 
oil with,I pelforali'il lidie; v.hnli not ,!u- , . 
liei,.. I’lil hilwiM eieii t .'.o .'.egeii nt > nl the ■ ii;, 

Is .'■tatioiii'il a delieale iiiite stale, wlinir .a -, tiei'na 
might I'.i.-ily tala; l(>r so m.iiii (.iMi-. fli,' stan eus 
iiD-vi vi r, being plaei ti ninii'r i.iih •' ,iu are tl-i r.- 
fore alternate with the divisions of the i ,iii ■ , v, ■ li¬ 
as il’these .se.des w ere ii.il pit ■' , tin s' no n. eagbi, 
by a general raU', to he alt"ii'.ile v. itli luee., out ma 
nith the parts into which iiie i:>'i v e- 'I.'hIiiI. i". 
sj'eeies, as the |{ncktliorii, Ji. r. ■ . hate l-ie - 

ilel't dowers, but tliey art' am'lly n\e ii"l.. I'he 
hi't-inentiimeil, like Jl. ii/^ in i' do i iioiis . 'I /■ 
/-/•a I' polygamous. The .tig'n.i ei 'om, 

1'. eni.irgiii.ite, iit nthels tliree I'l I'na' .ii. iJn 
tuiit of this genus i.s vaiimts ; .i la i' \ in -.ino' viilh 
!i>iit seeds, in others, a.s y-’a/'/;; 1.1 'at! w ah 

three; in other.s again it has .i ,.ai ;I .'d i, ah Iv.o 
eell.s, as in Z'^i/phns. Pnliarn^ ha- n.ii, (.ie|ierli, a 
herr), but a d('pres.-.i'd, hotileiwd.. I" 'i'- n. ' i,i!i-'.;:i'. 
The stem in sonie is thonn. m O''. (Mit k)i, m 
others iinarined.” 

'■ J''reni'li bolain-ts hn'.e in-ia.m ile.l the diiiii. 
ing of tills gi'inis into se”ul, a "i i iite v,hiih ap¬ 
pears highly projier in Ih-i.se who h.-.i- mil 'ii'ii the 
Iiiiii.10 .species. If sueii g. in i.i.ire to b-' d'.sli)e;ni'’i- 
I'd by llieir fiuit, .specie.s me. l n iimblmg laeh otli. ■ 
will be pul asunder, and widely dill'i.ienl ones briiiigbi- 
fogt'lhei'. as any person tiiiiKi i;; the e.vpcrinien' will 
find. Itesidis, tlie striicliire of llie flower, ami ihe 
Jiabit of tlic plants, arc rc.s[)ictively so alike in all 
the species in question, and .so dill'erent from all the 
rest of tliu order, that any peasant might perccin; 
their tUfinily,” ^ 

“ agrees in almost every point'with PJiaiii- 

MK.', except that its flowers are aggregate, tint! flon'ls 
superior. 'J'his genu.s is .so nearly ukiit to Jtruntii, 
thill witliout seeing the fruit, which very^ rari-Jy oc¬ 
curs, they can scarcely be (iistinguished. Phytioi 
rudmia tliercfore, universally esteemed a Ph^lica, 
voi. JI. PAiir IX. 


proves, on the detection of its fruit, to bo a Bm- Botany. 
niaP 

“ Ccanothus, with its threc'labcd fruit, like that of 
lihainnus Atntrnms, iigTi es in every character with 
Ilhamnvf; but the .seales of that gemi.s me here 
drawn out into vaulted petals, .siipjiorted by long 
clilUX.'' 

‘‘ lUitlnciifi dilfens in hardly .any resiieet from 
iihamiiiiy, except it.s anthers ; for tin; ciilyx, priekles, 
and every thing else, am-wei .so well, that at first 
Mglit one would decnlcdly take it for a species 
III' I'l’ol. 

' .'lii/i/i'i'/-',,-; li.is a five-cleft caly.x, and at the 
Willie lime a in.>ncpi talous corolla ; hnl between all 
till scgtmtiis 111' the latter .stands a litilo serrated 
toiiili, .malogi'O-' ;o the seiilcb of Rhiimnns. 'I'ho 
lliuviis .111 bkewife se.sbile vin Ihe stem, but the 
bi :rv has o'l'v one sn d.’ 

" <'''!• ,'''>i>i: is so nearly akin, and so similar, 

ii> '•'i.Vm I v'e as Iciully to be tlisti'igiiisluible by 
h • .;cncr d 'ispei I ; Iml its frnif contains many sced.s, 
li'ii.i'.di ,lid.'i d tin \ :irv' di'P‘ised in a circle.” 

" .1 dni, 1.- fioiii in buving a 

'I'.-i'.i' d.iwi, ; and to this geiiiis Ptiuds is very 
e. lb '.Ill'll, ciii'iciiiig in the flat form of the co- 
i'la,. . I .1 I'ev-tC cell', o.' the liMit.” 

■ / -'ll iu.'.iil\ .I' l iird.s w itli the hist-incntiuncd 
-.1 lie ''i ll the oni\ l‘ri,ni\ ilieii known was orJgt- 
nallv' i.il.i'ii fill’ an 7 /c.j but the flower ol I/rx is 
l'oiir-( left, not .-jx-i lcfl.' 

“ ! nr.i and P'JUatnpfi oidy dill’er froni ffe.r in 
tillin', a single sly ic, iind not font's tig mas. The 
b, I'M of iUi-ii,-,.,^ 1,1 like that of Ilex. In Tomes 
lie -tamciis me niseited into tile receptacle, whereas 
111 (‘iil!i, n p. liiey are attached lo the lithe of'the 
ill, loj-ondoiis loioll.t.” The.sc genera have since 
la I'll iiiiii' li b, the author him.seil. 

' / i.i so nearly allied to Tomex, ns scarce- 

1\ to III liisim iii.sliabic, CM i-pt hv having a capsule 
iii'(»aii of a bi -ly. Its s(!i di. moreover have a pulpy 

IHI'K' ' 

“ tbongli (liirerin.g from F.iioii^mua hi 

b.'.mg all. mate le.nes. is so much akin to tliat gc- 
0,1 a- to hiue bi'i II c.'died P.novipnu.i by all systc- 
i.'.i.ie wiii'T-. ^ el i's fi'iiit. diU'ers in nunihcr and 
I'loporliii!. liom/>o'l/wav, jii.sf as Peirnuum does 
i.'o ii Jt I'.-T. I he liiiii.- of the seeds however, tli(iug]i 
i.oi j ill'll,. 11 iiiiiiii.s ,lie alliiiity lo which we allude. 

.'••1.1 . Imt .; ■Is, e p' < i.iily the l‘'ri.'nch, are unwilling 
!•; .,,!iiiii p'.eifs V, I'll opposite leave.s and alleninic 
o, e.s nitti ilic s;um' n.it"ial oi'ili r. and they an right; 

, I fiii' ehai.scii r is no! ah.-iiliile, tiir such a tiilier- 
eiice often ocenr.. in om,; .iiid the s.ime genu.’*’’ 

“ (''ilitriinm Mni f'e.o-.ac come so tu.ir logetiicr, 
til,it there i.s rather a quesliim respecting the dis¬ 
tinction of the genera llicmscivcs, thun ol llicir na 
iiiral order. h.ia three .seeds, Vihtirunns one, 

which sectni; two ( onihiiu d. 'J'hc fornuT i.s iikiti to 
Samlniuts. and, like that genu-'j, c'lnelie. in ijn.il/f.V- 
Concerning the alliiiity of I'Uiumum to Ilex imd Ca/- 
tknrpn, any jierson, who coni-idors their friietilicatioii 
tind habit, can have no doubt. 'I’hu.s i’tr tticrd'ore 
the matter is clear.” 

‘‘ H'luiljunis may' excite some lui.sirust. because of 
its iulei'ior fruit; yet this is the case in Ptiylka, 

ti V 
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liotany. about which nobody lias ever doubteil. The leaves, 
aspect, and stipulas indeed seem to indicate ><)ine- 
thing extraneous, and leave us in iincei tnintt 

“ So Uhiis has much the sunie sort of fructifica¬ 
tion, and a berry w ith one seed; as well as the clowst 
affinity to Sumhucui, insomuch that if Sandmeus be 
kept in this order, lifnis ninst accompany it. So 
also must the sister'slirubs Sc/dniis and Fuoara’’ 

The l)vvi(ji<u‘ all agree in nialignant qualities. 
They arc either purgative, or altogetln.-r poisonous, 
ns Hiileriisi/lum is known to lie at the Cape. Nor 
arc the spei-ies of Sav/liurux clear of tliis charge, for 
their tpuililies are either iiuitseoiis or fauid, and 
therefore siulorilic, especially the berries and flowers. 
The liark, taken internally, is either emetic, or pow¬ 
erfully purgative, as its vinous infusion proves in the 
drop.sy ; externally it is a powerful repellent.” 

“ Jl/ius is the most venomous of trees, particular¬ 
ly its American lliree-leaved species, called Toiiro- 
dendra, or I’oison-trees. Tluir fumes in burning 
arc said to have proved mortal, and their effluvia to 
have blinded an artist who was at work upon some of 
the wood. Those who, being in a perspiration, hold 
a branch of one of these shrubs in the hand, are 
seized with an eiuption over the whole body.” 

“ The bark of Itlumnus Fran^ula is our best in¬ 
digenous purge, and a syrup of lifttmmui cathu) liens 
is safely used for children." 

“ In this tribe, therefore, some have opposite, 
others alternate, leaves, nor is any general ehurneter 
to bl derived from the |iartp of fructification. 'I’lie 
corolla affords hone, being either of one or live pe¬ 
tals, or altogether absent, as appears from a contem¬ 
plation ol' the characters of the different genera. 
No mark is to be obtained from the nature of the 
fruit, that being either a berry, drnpa, or capsule. 
The seeds in some instances are solitary, in others 
numerous, though never more than one in each cell; 
and it is well worthy of observation that they arc at¬ 
tached, as in the Gi/mnotetiasprrmtv, l» 3 ' their base. 
These plants betray some affinity to llic Tricoccee, 
blit cun never be referred to the same order." 

In the Linntean niunuscripi btl'ore us Diosma and 
Hartogia are introduced between Cnthenrpa and 
Eumifttius; see our remark on the atith order. 
Utaphylea is also subjoined, ni-ar Celashns, but with 
two marks of doubt, and a note ot its having a nec¬ 
tary, as well us opposite leaves. 

Order 4-1. NeeiARix. “ All these are shrubby or 
arborescent. Leaves opposite, with scarcely any 
evident stipulas. TIowers disposed in a mure or less 
dense panicle. Calyx four-cleft. Corolla four-cleft, 
regular. Stamens two. Pktil one, with a cloven 
Atigmu. Fruit either a drupa, witJi one, two, or 
many, seeds, or a capsule." 

No manuscript remark occurs here, nor is there 
any observation worth copying in the lectures, ex¬ 
cept that Oleu is said by Linnceus to be scarcely a 
distinct genus from FhiUyrea, 

Order 45. IJmbei.lat.;x. “ The name of this 
, order is derived from the form of its inflorescence, 
whose stalks all spread from a centre, like the ribs 
of an umbrella." 

“ These plants are cither perfectly umbellate or 
not. The former are required to have a compound 


umbel, each stalk, or ray, of which ends in a rccep- ****'2[L/ 
tacle, producing other stalks bearing flowers, or 
florcis ; the latter Iiave a .-iinple umbel, whose stalks 
are not .subdivided. The latter constitute a separate 
section in Tournefort's system. They arc coinjire- 
liended by Linnaeus in one natural order with the 
former.” 

“ An miitx-l i.« properly a receptacle of a com¬ 
pound flower, elongated into stalks ; which manifest¬ 
ly appears in Fryngtum, whose florets are united in¬ 
to a head, just tike the proper compound flowers, 
set' the 49 th order, nor are tliey siijiported by elon¬ 
gated stalks. Hence an umbel may accurately be 
considered us a compound flower. Those who con¬ 
trovert the opinion oi'Liitiupus in this point contend, 
that many umbellate |>luiits, liiiving niaie iind lierina- 
phrudite flowers in the .same species, ought to be 
placed in his class Polygamia. Hut this is a nii.s- 
takc; fur no other plants ought to iind a place in 
that class, than such as have distinct male, or fe¬ 
male, as well us hermaphrodite, flowers, in the same 
species. This is not the ca.sc vvilli the Vnilu llnta’, 
in which all the florets of one universul umbel, that 
is, the whole umbel itself, constitutes bui one flower, 
and this flower is never altogether barren, that is, 
its florets arc never entirely male. On the contraiy, 
these floret.s are to be considered as the parts of a 
compound flower: and there being male and herma¬ 
phrodite ones interiiiixed, is exactly a parallel case 
w ith tlu' polvgaiiiy of the .Syngenesions class.” 

“ 'J'his order is cmineiuly natural, though all 
plants uhicb boar umbels do not belong to it, but 
only those with five stamens, two styles, and two 
seeds.” 

“ 'flic germen is inferior, simple, solitary, sepa¬ 
rating, when HI rived at maturity, into two eijual 
naked seeds; each of which is furnished with a 
thread, inserted into its summit. These two threads 
combine to form a very slender receplaele, at llie 
top of the stalk of the floret. Kacli floret has a su¬ 
perior perianth, with five teeth, which is often so 
small us scarcely to be discerned, even with the help 
of a magnifier. Petals five, caducous, often unequal; 
hence Rivinus rclerred these plants to his class of 
pentapetalous irn.-gular flowers. Stamens five, in¬ 
serted into an elevated annular or circular recepta¬ 
cle, that surrounds the pistils, deciduous. Ntjlea 
two, often very short, and hardly visible. ISecds 
naked, vvitfiout any seed-vessel.” 

“ 1 he stem is mostly hollow, sonietimcs filled with 
spongy pith; rarely shrubby, very rarely arboreous, 
of which last character Phyllis is I he only example, 
see order 47. I.eaves generally alternate, and rc- 
]K'atc4lly compound. Hoot mostly quite simple; in 
Ornanthc tuberous; in Jiunium Bulhncaslainim glo¬ 
bose." 

“ Nothing is more arduous than to distinguish 
Utc genera of umbelUferous plants by appropriate 
charactenA Tournefort himself, who excelled in the 
knowledge of this tribe," (perhaps Linn&'us meant 
rather to say, in the discrifuination of genera, but bis 
auditors did not take his words accurately,) “ has 
distributed them according to the shape and sixe ef 
their seeds. But this is a very fallacious motlc, aa 
the seeds often differ much in proportion, though 



Botinjr. not In any ether respect. Morison wrote an 
entire book on umbellate plants; but with little suc¬ 
cess, their genera not being, as yet; established. 
Artcdi first paid attention to the inwlu^rum, which 
is either universal as well as partial, or only par¬ 
tial, or entirely wanting. This principle has like¬ 
wise been adopted, as lunduinoiUtd, by Liiinxus, and 
his three primary divisions are regulated according¬ 
ly. The inequality of the petals aflords him a prin¬ 
ciple for his leading subdivisions, some of the um¬ 
belliferous family having the outeriuost petals of 
their external florets larger than the rest; while in 
others all the petals are equal. The former arc 
Mnned radiant flowers. Another subdivision is 
taken from the sex of the florets. Some of these, 
having no geriiien, arc furnished with stamens only; 
and such florets arc termed abortive; others, having 
both germen and stamens, bring their fruit to per¬ 
fection, and are tliereforc deiuiininated fertile." 

On those principles Linnieus has arranged the um¬ 
bellate plants, as may be seen in his works. Nothing 
occurs in his in.inuserifit, except the insertion of Her¬ 
man next to Eri/nf>/iim. 

Order 4fith. f lEOKJiACEiS!. The lectures give no 
new information concerning this order. The six 
genera stand as in the Genera Hlaiilarnm ; Panax, 
Aralin, '/.nnthoxtflum, Iledera, Vith, and Cisms. 

Order ■4-7th. Steci.at.'b. “ This order was found¬ 
ed by Kay, and received its name frnm the leaves of 
most of file plants which compose it being placed, 
four, six, or eight together, in the form of a star, 
round the stem. It is unusual to see more than two 
leaves opposite to each other, nor is it the case here. 
For two of these only are properly leaves, the rest 
being no other than stipulas, grown to the size of 
leaves. This appears evident in several Indian 
plants of the present onler, as Knoxta, Diodia, Ac. 
which have only two opposite leaves, though be¬ 
tween llu'se some small acute stipulas are found, 
being the same that in the rest of the order attain 
the magnitude of leaves. Kay believed ail the plants 
of this order to have whorled leaves, which is gene¬ 
rally the case, as far as regards those of European 
growth, but rarely with the Indian ones, of which 
few were known in his time.” 

“ In this order there is no tree, unless perhaps 
JLippia; there arc very few shrubs, most of the tribe 
being small herbs, growing in barren earth, or coarse 
sand.” 

The roots are in many instances perennial. 
Leaves opposite, horizontal, mostly rough. Stipulas 
of the form and aspect of leaves, so that it is impos¬ 
sible to say whether they be truly such or not, 
hence the leaves appear whorled ; birt tin's does not 
hold good universally. In those however which have 
no leafy stipulas, there is found, at each side, a sort 
of toothed membrane, connecting the leaves together, 
and occupyitig the place of stipulas.” 

“ The stem is jointed, with mostly tumid knots. 
Corolla of one petal, cither flat, wheel-shaped, or 
funnel-shaped; in one genus bell-shaped; mostly 
four-cleft, sometimes almost down to the base; rarely 
iive-elpft. Stamens four, never eight, though some¬ 
times five or six, in which case the corolla has a 
parallel number of segments. Fistii solitary, divid¬ 


ed ; in Rtckardia three-cleft, because that genus has A Botany, 
six-cleft corolla, six stamens,and a three-grained fruit, 
its parts of fructification being qll augmented in a simi¬ 
lar proportion. Tliose parts are not augmented with 
the same regularity in genera furnished with a three- 
cleft corolla, and fire stamens, for their pistil is stiH 
bifid, and their fruit two-grained, as is the case witli 
such as have a four-cleft corolla and four stamens. 

“ The fruit is, for the most pan, inferior; though 
superior in lloitstonia; and in Crttcianella superior 
with respect to the calyx, though inferior to the 
corolla." This is incorrect, for Crncianrlla has a 
real superior perianth, like the rest of the order, 
though so small os to be hardly discernible; what 
Liunmiis here terms calyx, being an involucrum, or 
perhaps bractt'us. *' The sexes are rarely separat¬ 
ed in this order, though Valantia, W'hich is polyga- 
mons, can by no means bo excluded from it. Aiany 
of the genera have a two-graiued fruit, of two cells, 
with a solitary seed in each. 13ut in Hedyotis and 
(Udeidaiidia tUii cells contain many seeds; while in 
Gnrnun both cells aic united into one seed, which, 
nevertheless, has two cells. The fruit has a green, 
fleshy, hut not juicy, coat, nor does it usually be¬ 
come coloured iu ripening; though in Rubia the 
fruit i.s a perfect berry.” 

(Of the remarks on particular genera, we find no¬ 
thing to extract excc|>t the following.) 

“ Af-perula tincloria is used in (iothlaud instead 
of Madder, and is j)referable.” 

" S/icrurdiu has an oblong fruit, which the per¬ 
manent calyx renders toothed, or crowned with three 
points. It was the fate of William Sherard, a man 
worthy, in the highest degree of botanical honour, 
to have two diflereiit genera distinguished by hia 
name, both which ivere afterwards referred to others, 
i'untedera, \ uill.mt, and Dillenius each publislied, at 
the same time, a Sherardin. Pontedera described 
his plant so very obscurely, that it was ten years be¬ 
fore Liniitcus made it out to be his own GuUenia. 

Vaillant called the two-sceded Perbence by the name 
of Hhrrardia, but he was to blame in separating them- 
from their proper genus. Dillenius named a Sher- 
ardia, from among the Stellaltr, which Linnseus has 
retained, though nut very certainly distinct. Being 
unwilling that so meritorious a botanist should re¬ 
main without a tneniorinl, Liiinmus declined refer¬ 
ring the plant in r|uestion to Asperula ; especially as 
the three teeth, at the top of each seed, may serve, 
if not very saiisl'actorily, to keep it separate.” 

” VaUinlia was so named by Tournefort; but 
Vaillant, perceiving it to be the same with Tourne- 
furl's Cruciata, thought it a bad gcuus, which could 
not support itself. He therefore wished to^ abolish 
all generic names, given in honour pf botanists^ be¬ 
cause he supposed his own was untenable. But 
Tournefort confounded several genera under the ap¬ 
pellation of Cnidata, so that Linnmus has been en¬ 
abled to establish a Valanlia from among them, 
referring the rest to their proper places.” 

Order 48. Aocbegat.®. The.se constitute a 
natural order, first establislied by Vaillant in the Me¬ 
moirs of the French Academy of Sciences. Th^ 
agree so far with the Compositce, that they have ge¬ 
nerally a common cidyx, as well as receptade, co»- 
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tainiiig many »e8silc flgivcr«, each of which has al¬ 
ways on inferior gcrincn. liut there is a diiler- 
eiicc with respect to the remaining parts of fnictilica- 
tion,norcan thcbO twaordcrshe,by any means, uiiitc ci." 

“ The calyx, as we have just said, is couiinoii to 
many flowers, ('ouiinun receptacle cillior naked, 
villous, liairy, or scaly. In lli'- place of a partial 
calyx is the corolla, generally of one petal, regular 
or irregular, in four or live divisions, rar<'ly polyjic. 
tnloiis. .Slainetis four, with separate antluTs. (jer- 
men inferior. I'Vuit singli’-M’cdeU. 'i lie flower is 
therefore cmnplele in this Irihe, except only rale- 
tiam, whose calyx is scarcely apparent. Tlie leaves 
are ollen opposite, aiul the .stem shrubby." 

Order ip. Cd.mi’O.sit.i.. “ A compound flower 
generally consists of a coimnoi) calyx, containing 
s.venii florets. But thi.s definition is not siiflieicntly 
di^i. riniinativc, for there are certain flowers termed 
•c/ggfiyrtlc, which though they have nunicrous florets 
ill oiic eomnum calyx, are connected by no allluity 
wliuleverwith these; witness i'eplialnulhHXt Dipsacii-s, 
Sciiliiim, Kniiiilia, AUionin. Ilcnci' botani.sts have 
tried to discover an iipprnpriato and diKtiiigui.shing 
character for a compound flowTr, but they have 
scarcely succeeded. There are indi'od llowcr.s of 
this order, fiirnislicil with solitary florets in eneb 
calyx, as Seriphnini, Slru}nfi/i<t. All 

of them have u inoiiopetalou.s corolla, but so li.is 
Svalfiosn and others. Most have five stamens, h it 
some have only four. The gn'atcr nutnber bear 
(heir aiiihers united into a cylinder, but A'lilnila, 
which belongs to them, has separate anthers; while 
Ja.iione, Viola and Impatieiis, which do not, have 
combined ones. The united anthers bur.sl internally, 
by which means tlicir pollen is comuninicated to the 
stigma; but the anthers of Kithnia ojien at the extre¬ 
mity, and resemble the corolla of .in Arislolorhin, A II 
the florets are superior, but this holds good likew ise 
in Scahiosa. lienee it appears that no essential 
cburocter of conipouud flowers is to be detected, 
though no order can be more natural than that be¬ 
fore us,” 


“ Tournefort first divided the compound flowers 
into three sections, according to the sliape of their 
partial euvullas. These are either ligulate or tu¬ 
bular. Such as consist of ligulate florets only, are 
culled by this writer scmi/loscnlosi; such us are form¬ 
ed only of tubular ones, jlosntlosi ; while those wliicli 
have ligulate florets in the ru(liu.«, and tubular ones 
in the disk, are denominated radiali. 'I'his division 
eeems natural enough, and yet is not so. Tor it re¬ 
fers both the di.HCoid and capitate compound flowers 
of Linnmus tp the Jiasculoxi, which nevertlielt^s are 
too dissimilar lo be possibly admitted into the siune 
section. The dmcoulti of Limveus, Ray’s asgregali, 
having aggregate florets, seated on a hemispherical 
receptacle, are, in fact, more allied to the radiali ; 
-while the cajdtati, such as Thistles, are widely dif¬ 
ferent, so a.s necessarily to constitute a division by 
UiemselvfS." 

^ Vaillant attempted a new botanical system ; but 
it is to be lamented that we are possessed of no more 
of his labours, than what concerns the compound 
flowers. In this performance, published in the 
Memoirs of the Parisian Aeademy for the years 


1718, 1719 and J720; he has displayed an extensive Botany, 
knuwiedge of species, and has treated the subject 
admirably. -As the Memoirs <f the Academy arc 
not wilhiii the reach of every body’s purse, a German 
named Von .Stcinwelir hits collected (ho anatomical, 
cliemical and botanical papers, into an octavo volume, 
published in IT-'i.il at lire.slaw. In this Vuillunt’s 
treatises are preserved entire," (but in the Germati 
language.) 

“ The florets of compound flowers are threefold 
with respect to sex, being either hermaphroditi, 
perfect, having the organs of both sexe.s; female, 
destitute of anthers; or neuter, deprived oi’ both 
organs, and barren." 

“ Tournefort, Vaill.-mt, Ray, and almost every 
botanist who has treated of this tribe, divide it into 
tltree or four orders, some of them adding the ag¬ 
gregate flowers to the compound ones, whence arises 
the fourth order. But they have not fixed liiuit.s to 
their order.s, such being scarcely discoverable. The 
semifloseidosi and rapitati, for instanco, though ap¬ 
parently widely diil’erent, are proved nearly akin by 
Scolywus. and I'.lcphantopus. The former of these 
lias all the habit of a Carduus, and yet all its florets 
are ligulate; the latter is intermediate between the 
scmi/luseiilosi and cupitati, nor are wc certain to 
which of these divisions it belongs. Verdicium, a 
new genus, comiccts Tnula, which is radiated, with 
the semillosculous genus Hiernciuiii, so that accurate 
limits tire hardly to be drawn between them. Most 
of the si wiflosctdmi are milky, but Lapsnna and 
Cii luniitm want this quality." 

“ .Section 1. Semijloscvlusi ; all the florets ligu- 
latc.” 

“ Those genera arc Jistrilruted, first by their 
receptacle, which is cither chaffy, villous, or naked. 

In the next place, they are subdivided by tlie down 
of their seeds, pappus, which is citlnr absent, or 
bristle-shaped, or hairy, or feathery. Thirdly, api'- 
culiar distinguishing character is borrowed from the 
form or nature of their calyx.” 

“ The quality of the Composittc in general i.s in¬ 
nocent ; but some of the present section are milky, 
which accretion proves, by experience, .somewhat of 
a poisonous nature. So Lactitca virom, in a wild 
■State, is as poisotioius as opium ; yet by culture it be¬ 
comes esculent and culinary, though still causing 
sleep by its debilitating power.’’ Linnaaus surely 
could not mean that this and the garden lettuce arc 
one species. It is possible his hearers mistook 
him. 

“ There are no trees, and few shrubs, among (he 
semiflosetdosi ; no bulbs, scarcely a luberoH.s root, ex¬ 
cept in some species of Ukracium. Their flowers 
arc mostly yellow; sometimes red underneath, as in 
Leontodon, Uieraciutn and Crepis;" (very rorelypink, 
in Geropogon and Crepis) ; “ sometimes blue, in 
Cichorium and Catananche ; never wliite.” 

“ Section 2. CapUuti; all the florets tubular, as¬ 
sembled into a head, in one common calyx." 

“ All these are prickly or spinous, and vulgarly 
called Cardui, I'histles. If however they were all 
considered as ouc genus, such a genus would prove 
too ample; hence it is best to separate them into 
several, though the task is very difficult. Ceniaureo 
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belongs to thesa, thougii necessarity refemxlt ia tbe 
sexual system, to tlie order Ptd^gama^rustr<inea». 
Us calyx, always tumid, and often spinous, proves 
its affinity. The most extensive .generu of tbw sec¬ 
tion, CurduHs, and Serratuln, are the njost difficult 
to distinguish ; hence it is best to study the rest, in 
the fii-.-'i place, that those puzzling ones may prove 
easier." 

‘‘ V'aiilant divided lliis capitate tribe by thespined 
of their calyx, wheilier simple, spinous, or leafy. 
Uat the gradation is so inipurceptihlu, tliat no ac- 
curatu principles of discTimiiiatioit are henat to he 
oI>tained. No plant of this section is milky, or 
jioi.sonous, or arboreous. Some of the Serratu/ce are 
shrubby ; many of the herbs .are destitute of stems, 
AS in Ciirlifla, Atm-i./fU, O/iopordiim, Cardan-'; and 
CeiUtiuren." 

“ Ati-a,'l>/!is has a radiatjt floucr, and the florets 
of the radius have each both stamens and pistil, a 
solitary insluiu'e among compound flowers, render¬ 
ing the genus very distinct. The elongated and 
coloured scales of the ealy-x in Carlinn have misled 
Tourjiefort to rank it among radiant flowers.” 

“ The capilali have' a clutraeter |)eculiar to them¬ 
selves, in the dilatation, or inflation, of the tul>o of 
eai’li floret, jtist below the limb, whieh causes their 
florets to project, in a more ehntgatcd manner, than 
in the uitaiidei, or other compound flowers.” 

'• Section .‘td. Discoidci. 'I'hc first subdivision of 
these, poh/Kotnia (er^ualis,” (consisting of such as 
have all the florets lurnished with stamens and jtis- 
til.s, and all produeing seed,} “arc distributed ae- 
cordin;* to the recoptuclc, whether naked, clnitty or 
hairy, ami their seed-down, like the acmiflo.'iculoii.” 

“ Tin: second subdivision, polj/^amia super/hta, 
Itavo Icniale florets in the circnmierence, but these 
are tubular, not ligulate or radlatiU So that the 
flowers, though they have a marginal scries of fe¬ 
male iJoret.s, cannot be called radiated." We have 
here extracted tlio ideas of l.iiinieus from his re¬ 
marks on Arl-'mhia, which seem to refer to tlie 
whole of this subdivision, and are certainly correct, 
though they inlocferc with the di.stribuUou of the 
order before us in the Genera Pfaniarwn, and seem 
to have been unintelligible to the editor of the Pr<r- 
IfClioiii's; see his note in p. .OSfl of that work. 

“ Section 4th. Itadifiti." (Marginal florets ra¬ 
diant. ) “ The first subdivision is pdy^amia superjluai’ 
(all whose florets arc capable of prodiiciiig perfect 
seed, though the marginal radiant ones have no sta¬ 
mens.) ' 

Tlie.vc are di.stinguishcd by the presence or ab¬ 
sence of seed-down, or of a membranous border to 
the seed, and by the nature of their receptacle, whe¬ 
ther naked or chofl'y. 

The second, pdygwmia J'rustranea has imperfect 
or defective female or neuter florets in the circum¬ 
ference, producing no seed. These in Cmitaurea 
are tubular, and neuter; in the rest ligulate, fur¬ 
nished with rudiments, more or less evident, of a 
pistil. 

The third, poli/gamin necessaria, have eftective. 
seed; bearing female florets in the circumference 
only. 


*'Section dtli. (Such as haT*.b^t 

one floret in each partial calyx.) 

Seriphium, Corymbimt, and Str»m0ia. 

“ None of tlie Compositce are 'poisonous, except 
Tagete*, Doronietm, and Arnica ; the latter is moro 
so than Doronkum. They contain much of a bitter 
flavour; hence many of the order ore medicinal and 
strengthening. Some, less bitter, as Arctium, Cy- 
nara, Cardnus, are tlicrefore esculent. Many semi- 
/loscultisi arc used as food, thougii furnished witli a 
milky juice, which in them is not poisonous,” (.see a 
remark nndcr Order .^Otli.) “ except Lacfiica virota, 
whose juice as above mentioned, has the quality 
of opium, and L. saliva has a soporific virtue. Boil- 
irig entirely destroys the power of tin's, as well as of 
the other scmi/loscalosi" 

Order .'JOth. Amk-vtace*. “ An ttmenium, cat¬ 
kin, is (i species of calyx, and very like a spike, 
consisting of a common receptacle, drawn oat like a 
thread, on wliicli the flowers stand in alternate or¬ 
der, sulvtcndcd by scales or bracteas. Such 3 
culy.x is found in the plants of this order, whence 
Liima;us gave it the above name. They are all ei¬ 
ther trcc.s or shrubs, with alternate leaves, and se- 
p.'iratcd male and female flowers, being cither mo- 
noccimis or dioecious. Many of them produce but 
one rtcctl from each flower; but Salix and Populut 
bear a seed-vessel of two valves, with many seeds. 
'I'hc styles are usually two or three. The flowers 
come before the leaves, that the latter may not hin¬ 
der the access of the pollen of the male to the fe¬ 
male blossoms.’’ 

“ Monoecious genera ate Brtida, Carpinm,' Co- 
rytas, Qiioyiis, Jup^hms, Pagiis, and t'latanus'' 

“ Dioecious ones Pistacia, Myrica, Pojndut and 
Salix." 

. Order .01 St. Cokifkma!. “ These are generally 
evergreen trees of cold climates. In the Indies al¬ 
most all tite trees arc evergreen, and have broad 
leaves; but in our cold regions most trees cast their 
foliage every year; and such as do not, bear acerose, 
that is, narrow and acute, leaves. If they were 
broader, the snow whieh iUll.M during winter would 
collect among them, and break Uic brunches by ita 
weight. Their great slenderness prevents any such 
elFeet, allowing the snow to pass between them. 
This precaution is unnecessary in India, where snow 
is nnkuown. N'everfheless, Liquidambar is to bo re¬ 
ferred to tills order, though it bears no such slender, 
but rather broad, foliage; nor is it a native of a cold 
country.” 

“ The plants of the present order are denominated 
ConiferO!, because they bi^ Strobili, whichtUie plder 
botanists called Coni, Cdnes. A cone and a catkin 
are closely related to cocli other. The latter bears 
several imbricated flowers about a common recc[>- 
tacle or axis. Under each flower a membranous 
scale or bractea is attuchcil, which if it hardens and 
becomes woody, the catkin becomes a cone. Ilcnco 
a cone is nothing moiv tlian a permanent or harden¬ 
ed catkin.” 

“ All tlic Conifea'eB properly bear cones, though 
in some instances their fruit seems of a totally differ¬ 
ent nature. For ipstaucc the fruit of Junipem haa 
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**f**"y* appeamnco of a berry, and is universally so 

called. Yet it i.s no other than a strMhts, whose 
scales arc replete with pulp, and do not split asun¬ 
der ; bein{$ in fact six fleshy united scales, in each 
(if which is concealed a solitary seed. Tnxiis has a 
berry, whicli is merely .1 fleshy receptacle, dilated 
BO as nearly to cover the. seed, so ihul the apex of 
the latter only appears. Li/jitiilumbtir has a singular 
kind of fruit, which nevertheless is a sirobifiis, wliose 
scales arc combined, each of them containing seve¬ 
ral seeds; whereas in other iiistuuccs one or two 
seeds only belong to each .scale.” 

“ iSoine have united this order with the la.st, but 
they (Idler essentially. 'I'lic (V/iZ/ew' have not 
only hardened scales, hut lil.cwise inonadel|'hon.s 
stamens, the lilanients of all of them being eombined 
at the hast*." 

“ 'I'lie fruit in this whole order, l.n/ifKliini/Mr ex¬ 
cepted, is hiennial. It is piodnecd in the .’-jiring, 
remaining in an unripe state through the sunnnor, 
and till tlie following <.pring, when it gradually ripens, 
and the gaping scales allow the seeds to eseape.” 

% Order .V 2 d. CoADCNAT.'f.. On this order there is 

110 observation in the lectures. IHkium is added in 
manuscript to the genera in (iV«. I’l. 

Order 53d. ScAiiinn/K. Here tilso the lectures 
ore silent. I'onlaMrn and Tfnjthh are added in 
the ni'iniiscript. 

Order .5nil. MiscKt.tA'JEyt:. Hero, although no 
rcniurk i.s prc.se/vcd in the lectures, great corrections 
arc made in the rnannseript. The genera in the se¬ 
cond .section, I'otrrinm and Sanguisorba, are referred 
to the 3,5th order, immediately before Agrimoniu. 
PUtia and Letnna constituting the 3d section, are 
transferred to the 1.5tli oriler. The six genera 
which compose the 5th section, are sent to the 4tli 
section of tlie Uolerrurtr, order 1 ath. N^mphten and 
Sarraceniut the only plants of the flth section, arc 
referred, as already mentioned, first to the U 7 th or¬ 
der, but finally, not witbout a doubt, to the 11 th. 
See the observations under those orders. Cedrrla 
and Swietenia, wliich make tlie 7 ih section, are re¬ 
moved to the Trihilattv, order !i;)d. Ci>rri«iola, 
Jjimeum and 'I'efc/tbiuvi, the Stii and last section, arc 
transferred to the .5th section of the I‘^th order, 
Holer(ice(e. No genera therefore' remain in this .54th 
order, but Jtcf^a, Datisca, Curitina, and Empe- 
tmm. 

Order 5.5th. Tilices. 

— - 56'lh. Miisci. 

— 57 th. A 

——. 58th. l-'uNoi. 

Nothing occurs here, either in the Pmlcctiones or 
the manuscript, to the purpose of our present in¬ 
quiry, concerning the ideas of Linna'us on natural 
classification. These (orders are all natural, and ac 
kuowledgcd us such by all systenmtics. His parti¬ 
cular observations on each, although in many points 
curious, are now supcrseiled by tlie advanced state 
of botanical knowledge in the cryptogaraic depart¬ 
ment. 

Remaikion From the foregoing copious exposition of the ge- 
ilto for*, iiernl principles, and many of the particular opinions, 

' nwement L‘nn*U 8 , respecting a natural claadHcation of 
^ ■ plants, it will appear how far be was from consider¬ 


ing his performances, in this line, as complete. His 
leading ideas may, nevertheless, be traced, and they 
will often be found to throw great light upon the sub¬ 
ject. it must be remwiibered that he never tiiouglU his 
own, or any other, sclicme of natural classification, 
could or ought to interfere with his artificial system, 
nor does he ever advert to the one, in treating of the 
other. It is evident, likeHi^e, that he studiou.sly 
discouraged any attempt at an uniform defini¬ 
tion, or teclinieni dlscriiniiuUion, of his several or¬ 
ders. He perceived that plants were not yet suffi¬ 
ciently known to render .such a scheme jiracticabic. 
Possibly he might be aware that the accomplishment 
of lli.it scheme at present would only turn his natu¬ 
ral system into an artifici.Hl one. 

The authors of most plans of botanical el.issifiea- 
tion have, on the other hand, seldom considered the 
questions of natural and artificial arrungeinent, as 
opposed to each other. The system of every such 
author seems to have appeared to himself the most 
coiisonuiit to nature, as well as the most convenient 
in pr,ictiee ; yet nothing betrays a more ahsoliile iii- 
coiiipetency to the subject than soeh an idea, where- 
ever it makes itsell' niunifcst. 'I'o pretend that the 
elaborate speculations of a proficient, on u subject of 
which he can see but a part, and on which his 
knowledge must necessarily be inferior to that iiifi- 
niie wisdom which plaimed and |ierfected the whole, 
sliould he an cu.sy and certain mode of initiation for a 
Iciinier, evinces no more than that the professor wi,she.s 
his pupil should not be wiser than himself. To tearh 
coinposilion without a graniniar, or philology with¬ 
out un alphabet, would he eijually judicious. Plants 
must be known before they can be coni|)iired, and 
the talent of discriniiiiatioii must |)recede that of 
coinhiniition. Clearness and facility must smooth 
the path of the tyro; difficulties, exceptions, and 
paradoxes must be eoinbuCcd uiul unravelled hy an 
adept. 'I'he knowledge of ntUiirul ci.issilicatioii 
therefore, l>eing the summit of botanical science, 
cannot be the first step towards the acijuirt'iiient of 
that science. No person surely, who has published 
a natural system, without knowing all the |>lttnts in 
the world, will suppose that he lias removed every 
present obstacle, inueh less, anticipated every future 
obscurity, so that no insuperable difficulty can occur 
to the investigator of,plants by such a system. 
Neither can any nrtilicid system tlaiin such perfec¬ 
tion, But they may eotnbine their pow ers, and co¬ 
operate* ill instruction. The one may trace an out¬ 
line which the other may correct and fill up. The 
first may propose, and the second elucidate; the 
former may educate and improve the memory and 
observation, for the use of the latter. When they 
oppose each other, their several defects and weak¬ 
nesses appear; by mutual assistance tltcy strengthen 
themselves. 


Rotuiy. 


Whether 2the lenders of natural system in the French Sj*. 
French school of botany have thought with us ontcoisUcs. 
tlii 8 ;subject, it might seem invidious to inquire too 
nicely. It were too much to expect that every one 
of their pupils, half learned and half experienced, 
however commendable their zeal and enthusiasm, 
should have done so. Nor is science in any danger 
if they do noU They must improve the system of 
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JuSM'eu, before they can overturn that of Linnasiu; into' several sections, under each of which the (^ncm Botany. 

Hi)d if tills wereaccoinplishecl, the nomenclature and are in like uiunner synopticaily arranged, and di8-'''‘^V*^ 

dcrinitions of the learned Swede would still form an criminated l>y their leaves, inflorescence, ctilyx, eo. 

impregnable fortress, before which liiey . ust perish, rolla, stamens, pistil, fruit, and seeds. In the detail 

or seek for slielter within. This dilemma has been, of his system, Adnnson labours to overset the priu- 

long ago, but too clearly perceived liy the rivals of cipic, so mucii insisted on by Linnieus and his scliool, 

the lame of Linnieus, particularly by such of the and to which the great names of Conrad Gesner, 

French scliuoi as liave been actuated by a truly con- and Caesalpinus arc chiefly indebted for thoir botani- 

tcmpiiblc national partiality, instead of a diunterest- col fame, that the geoera of plants arc to be cha- 

e.d love of science and truth. Hence the so often racierized by the jtarts of fVuclitication alone. The 

repeated exciainations against Liniiicus, as a mere experienced botanist knows tliat this is often but a 

nunienclalor. Of his didaet'c precision, and pliilo- dispute of words; Linna'us having, in arranging the 

hoiiliiiMl principles of dlseriuiinatton, sucli critics umbelliferous pUuits, resorted to the inflorescence, 

were not jealous, for they could not estJiualc the under the denomination of a receptuclo; seo his 

value nor tin: coiisc<|uences of these, liut they could 'L‘>tli natural order. Hut it appears to us that the 

all feel that the nomeiieiature of Touriiefort was characters deduced from Uience are in themselves 


giving way, and that their cll'orts to support it were faulty, being often uncertain, and not seldom unna- 

vain. The writer of thcsi* remarks has perceived tural; and that the piuiits in question may be better 

traccb of this feehug in almost every publication and discriminated by their flowers and seeds. Adunson 

conversation, of a certain description of botanists, however prefers the inflorcsceoee, even in the t'erti- 

He has likewise perceived that it would gradually of Linnums; fur no reason, tiiat we can dis> 

subside, and that the interests of science were secure, cover, but becau.se Liunnuis has so muqji better de- 

The noiiienclature of Litiuieus iias iii the end pre- lined the genera of those plants by the cal^x and co- 

vaileil, and it were unjust now, to tliu greatest bota- rolln. It were a needless and ungratetui task to 

iiists of the French school, to deny them the honour carp at tlie mi.stnkts of this or any writer on natural 

of liberality on this head. elassifieation, with regard to the places allotted for 

It is tiiiie for us to close this article, with a view diUicult genera, heeuusc the liunian intellect must 

of ilie principles, upon which the eminent system- liiulter in unravelling the intricate mysteries ol‘ Na- 

aties, to whom we have so often alluded, have plan- tore. Hut surely, when Plantii»(i is placed with 

ned and executed their schemes of botanical classi- Bnddlcra in one section of tlie Jatminrie, and Dia* 


beat ion. 

Rrmiinl de I lore the learned and truly estimable Bernard do 

.Ipi-mlii. Jussieu, the contemporary of Linnieus in the earlier 
part of his career, first ehiiins our notice. This 
great praeticul botanist, too diflident of his own 
kiiuwledge, extensive ns it was, to be over anxious to 
stand forth ns a teacher, did not promulgate any 
scheme of natural urriuigcment till the year I7r><). 
wlien the royal botanic garden at ‘friunon was sub- 
luitted to bis direction, llis system was published 
by bis nephew in 178<}, at the head of his own 
work, of which it makes the basis. It appears in 
tile form of a simple list of genera, under the name 
of uach order, without any deliuition, just like the 
Frturmrnia of Linnieus, at the end of his Genera 
Planlnnim, 

Athnson. lii 170'<1 a very active and zealous systematic, M. 

Ad.uison, made liiinself known to the world, by the 
publication of bis pan\iUes di:s Plantes. In this 
learned and ingenious, though wliiinsical and pe- 
rl.'intic, work, the great task of deilning* natural or¬ 
ders by techiiicul characters is first attempted, llis 
ufleeted orthography and arbitrary nomeiiclaturu 
render it seareely iiossible, without disgust, to trace 
his ideas; which however, when developed, prove 
less original tlian they at first appear. His work is 
written avowedly to supersede the labours of Linnieus, 
against whom, after courting his correspondence, he 
took some personal displeasure; and yet many of 
his leading ctiarac‘ters are borrowed from the sexual 
system. The discriminative marks of his 58 families 
are taken from the foliow'ing sources—leaves, sex of 
the flowers, situation of the flowers with resitect to 
the gerraen, form and situation of the corolla, sta- 
IMciis, germens, and seeUs. Every family is divided 


jn-iisia with Callirarpa in another; when the most 
natural goua* of Lavandula is divided and widely se¬ 
parated ; when Ca.\.ii/thn is ranged with litntice, Eri» 
oraidon, and the Prolcaccer, in one place; Geqffrtea 
with Jllius, Hapindus and Rnta in another, 

we iiKiy bo allowed to wonder, and to doubt whe¬ 
ther wo are contemplating a natural or uii artifi¬ 
cial .•iyKtcm. It does not appear that Adatison made 
many pro.sei} tcs. Ho haunted the botanical societies 
of Paris in our time, without associating with any; 
nor was Itis exten>ive knowledge turned to much 
practical account. Limiasus has made but one 
slight remark, lliat we can find, in his own copy of 
the Fiinii/les des Pinnies, nor could he study deeply 
what was, undoubledly, very ditiicult for him to read. 

Ho cerbiinly never iiotieed Adanson's attacks, unless 
the sttlyriCiil sketch of the Uolanaphili, at tlie end of 
llis JicfTtiuin Vfgrtabde, (see the oeginiiing of Spst. 

Leg. ed, 11.) be partly aimed at this author. To ap¬ 
ply the whole of it to him would be unjust, though 
much is very characteristic. 

The study of Botany had never been entirely ne- Acadriny of 
gledted in France since the days of Tournefort; be-Sciences, 
cause one department in the Academy of Sciences 
was allotted to tliat and other branches of Natural 
History, and the seats in the Academy being pen¬ 
sioned places under government, tlicie was suinc- 
thing to be got by an apparent attention to such 

S ursuits. Hufibn and his pupils engrossed Zoology. 

iotaiiy was allowed to exist, so far as not to inter¬ 
fere with his honours; but nothing of foreign origin, 
and above all, nutbiiig Linna^an, dared to lift up its 
head. Something of true science, and pructit^ 
knowledge, did nevcrtlieless imperceptibly work iu 
way. Le Moanjer, aud the MarcchaJ de NvaUlea> 
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Moiaiiy. corresponded, as we have already said, with Liniiajus, 
and acquired pl.-niis from Kngland, of which they 
dared to speak, tunl to write, by his immes. A most 
able and scientific botanist and cultivator, 'I'houin, 
was established ni the .larilin du lloi, who studied the 
1-inmcaii system, and i ren vi'iiiured, though secret¬ 
ly, to coniiiuinic.ite new pliinl* to the younger Lin- 
meus when at I’liris. Cels, an excellinl horticul¬ 
turist, was inisliackled by academic trammels. L’He- 
Titier, llioiissoncl, and others came I'orward, An 
original letter of Huusscau, the idol of the day, in 
which he paid the most flattering homage to Rotuny 
and to Liniucns, was published in the Journal de 
Paris, and had a wonderful effect on the public 
mind, and on the eonversalioii of literary circles, 
tn slimt, u Linntcan party had been, tor some 
time, gaining ground ; and every thing was done by 
jiarty at Pans. 'I’lie old French school was roused 
Antoine dc ijrom iu slumbers. Of the family of the Jussieus 
one individual remained, who, though he veiwrated 
the names mid the pursuits of his unch s, had never 
devoted hin^.self to their studies any further than to 
sit in their prcifessoiiai chair, lie possessed however 
mi inherent taste for ISotany; he had leiMiie, npn- 
lonee, amt eminent talents; and though lii>. leligious 
principles, niul his rather strict devotional liiihits, 
might interfere, which they still do, with his nedii 
in certain plulosopliicul circles, and his predilection 
for animal magmlisin might exclude him from the 
Royal Society of London, yet he has risen above 
all such obsiHcles, to the suininit of boianiial fame 
and authority in his own country; and his lumu; 
stands conspicuous, as the h'ading teacher ol' a na¬ 
tural classification of plant*-. 'Jhe most indefatiga¬ 
ble study for about five years, and the constant as¬ 
sistance mid encouiagemonl of numerous pupils and 
correspondents, enabled Professor Antoine I,ament 
dc Jussieu to publish, in 1789i his Gaicra Plantuyum 
secundum vrdines rmturala dispusita. 'I'liis octavo 
volume was received by acclmiiatiun threughout Lu- 
rope, and bailed ns the most learned botanical work 
that had appeared since the Species Plantanim of l.in- 
nicus. 

Before we enter into systematic details, we nuisf, 
remark, that the author of the work belore us litis 
judiciously availed himself of the mode of defining 
genera, by short essciitiul characters, as introduced 
by Linnxus in the lOtii edition of his Si/shiiin Avi- 
tune, and since udopted byMiiriiiy, Wiildenovv, ami 
the generality of botanists, instead of the full or m- 
characteis, of the Ltimxan Gaicra PlaHlarum. 
These short character however are not servilely co* 
pied by Jussieu, hut wherever he had materials"tliey 
are revised and .studied, so ns to acquire all the me¬ 
rit of originality. Secondary characters and re¬ 
marks ate subjoined, in a different type, illustrative 
of the habit, history, or affinities, of the several ge¬ 
nera. In his nomenclature Jussieu almost entirely 
follows Linnteus, retaining only here and there a 
name of Tournefort’s in preference, and swerving 
from classical taste and correctness princiiially with 
regard to the new genera of Aublct, whose intolera¬ 
bly barbarous names are nearly all preserved. But 
a note in the preface, p. informs us, that this 
adoption is only tcmporaiy, till the genera Uiemsclres 


shall be perfectly ascertained and defined. Where Botanjii 
Jussieu differs from Linmeus, in certain generic ap-' 
pellatiims, it is priiinpally because the latter fails in 
lespoct for his ovvii laws ; as in the use of adjectives, 
like Gliiriusa, Mirubitis, Impalicm. The inordinate 
abuse <if generic iiames in honour of botanists, of 
which Liniin'us is, too justly, charged with setting 
tlie example, inerts with due »-probalion from the 
French teacher; but he has not a.s yet steiiinied the 
muddy torrent, nor prevented a great additional ac¬ 
cumulation of subsequent impurities. His cuminon- 
lialiun of'Linnaeus, as the iiuthur of » new and roni- 
niudious system of specific mmimciature, as well at 
of technical definition, on the best piiiiciples, is li¬ 
beral, manly and just, no less honourable to the 
writer, than to the illustrious suliject of his reiiiaiks. 

The whole jircl'ace of Jussieu is a concise and learn¬ 
ed review of the physiology and distinctions of phuiU, 
mure puilicularly explaining the progress of the au¬ 
thor's ideas ami principles of botatiic.al clnssineiitioii. 

The main end of the whole book, htsides defining the 
cliHiacfers of all known genera, is to dispose them in 
a natural seiies, in various classes and oideis, whose 
terlinical distinrlions are. throiiglioiit atUmptid to be 
fixed ami contrasted. With this view, copious exph.- 
iiations and conimenlnrii’s accompany e;ieh olhei. tV e 
learn more fioni the doubts ot Jussieu, than li'oiii the 
assertions of Adaiuon. The hitler has pre-.eiited us 
with a finished syslern, where eveiy genus is referteil, 
at all Inu-ards, to some place or other. Jussieu, on 
the coiitiary, has not only a large asseinbhige of 
Ptantic iiiccrtcc sedis^ at the conclusion ol his system, 
like Liniiaius; but at the end of most ol his imlivi- 
iliiul orders vve lind some genera classed as akin 
thereto, vvilhoiit answering precisely to the cliaraclcT, 
nr idea, of each. 'I'liis circumstance, tlioiigli highly 
creditable to the candour nnd good sense of the 
autlior, greatly interferes with the practical use of 
his book, except for the learned. His Judicious 
doubts, critical remarks, and especially the laxity, 
and consequent feoblenes.s, of his definitions, Ihoiigb 
eminently instrurlivc to those who want to define, or 
to class, a new, or obscure genus, could only be¬ 
wilder a learner of practical botany. A person must 
already be deeply versed in plants, before he could, 
by the work of Jussieu, or by any book, Hint we 
have seen, classed according to his nifihod, refer any 
genus to its proper place, or detvct any one that 
may be there described. Tjlor docs the difficulty to 
which vve allude r-oiisist so much in l):<> intricacy ot 
the subject, ns in tlie uncertainty, hesitation, and in¬ 
sufficiency of the guide; because that guide, lenrin d 
ns he is, chooses to conduct us by a path, to vvlueh 
neither lie nor any other mortal has a perfect clue, 
llis index indeed must be the resource of a young 
botanist; who, if he knows a Rosa, a Coninlvulus, or 
an Erica, may, by finding their places and tlicii cha¬ 
racters, trace out the allies of each, and proceed step 
by step to acquire more comprehensive ideas. The 
analytical mode of inquiry, which serve.n us in the 
artificial system of Lionmus, is here of no avail but to 
an adept. This will abundantly appear as vve trace 
the leading principles of this celebrated method, oi 
which we ^11 now attempt a concise exposi¬ 
tion. 




The System or JussiEir 

Consists of liflteon dosses, which are coinposecl, "'1 
topethiT, of one iiundred orders. Tlie churacters of 
tlie classes depend first on the number of cotyledons; 
next the number of petals, and the sitiiuliuo, or 
place of insertion, of the stamens and corolla. 

Tliu author uses tlio term stamina ht/pofryna for 
such stamens as are inserted into the recepUicie, oi- 
bflow the pernicn, which therefore we shall call /m- 
Ji’rior stamens ; stamina perifryna, (around the jter- 
nien), arc inserted into either the corolla or calyx, 
the germen being superior ; these wc iiuisl denomi. 
note prri^ynous ; stamina cpigyna, superior stamens, 
are inserted above the gernien, which latter is tiu re- 
fore, in Linmeun Itmguagc,/^/creor. The same terms 
ap])ly to the corolla, which when inserted inn> the 
Calyx is denominated pcrifiynoHs. Tlie following 
table will show the diaracters of Jussieu’s Classes: 

Cotyledons 

Class 1st. 

Cotyledon one. 

Class :>d. Stamens inferior. 

-;;d. Stamems perigynous. 

-4l!i. Stamens superior. 

Cotyledons tv.'o, (or more). 

Class .'ill). Petals none. Stamens superior. 

-()th. - - Stamens pc’'igynous. 

-7th. - - Stamens inferior. 

81 li. t^)roIla of one })etal, inferior. 

-;)th. perigynoijs. 

-10th. -, superior. Anthers 

condiined. 

. . . ttih. ——— ———.Anthers 

distinct. 

- 12th. Corolla of several petals. Stamens 

superior. 

--- 1 'itli. —Stamens 

inferior. 

11 th. — —. Stamens 

perigynous. 

-- l.^tli. Stamens and pistils in separate flowers. 

In the first place, it is evident that the great 
hinge, on whicii this sy.stciu turns, i.s the ninnbor of 
till' cotyledons. 'J'he importance of this character 
has, iVom the time of Cirsatpinus and Jungius, been 
much insisted on. Linnosus, in his Pnelcctiones, 
p. declares his opinion, that “ the monocotyledo- 
nous and dicotyledonous plants are totally dificrent 
in nature, and cannot be combined and that “ if 
this distinction falls to tlie ground, there will never 
be any certainty. Not that characters should bo 
taken from hence, but sections when formed should 
btr eonfirined by the cotyledons.'’ So jealous was (his 
great man of any definition of bis natural orders! 
Jle subjoins an exception to the above rule, in 
Cusenta and Cactus, which having no leaves, he 
supposes have no occasion for cotyledons. I^iniioms 
liroceeds to ob.serve that “ the germiiiution of 
parasitical plants requires investigation, but that 
he should greatly wonder if they have any coty- 
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ledons.’ Wo have al^ady, under the i ith of his Boutiy 
natural orders, pointed out other exceptions, made 
by himself^ to the rule just naentioned ; but in these 
he was partly, as we have shown, mistaken; and had 
he been explicit about the Sannentaceu', he probably 
would have proved himself in an error likewise with 
respect to them. JSo Adanson asserts tlie Jnmus 
to Imve two cotyledons, though the rest of its natu¬ 
ral order have only one. liut tJ;ertner has demon¬ 
strated tills genus to be nionocutyledonuus. Adan¬ 
son mentions Orobnnche and Cusenta us moiiocotyie- 
donous, which answ'ers to the opinion of Liimoius^ 
but wc know not how far this is just. 

It appears that the line is di.stinetly drawn by na 
ture between plants with a simple or .no cotyledon, 
and others with two, or more, and that, so far, the 
princi]>le of Jussieu’s cla.ssifieation is correct. Whe¬ 
ther all the genera (hat he has considered os inono- 
cotyiedonous be truly so, is another question, which 
does not at all invalidate the distinction. Some have 
not been examined, and seem principally to be re¬ 
ferred to that tribe, because, like others tliat indubi¬ 
tably belong to it, they are aquatics; or, at least, be¬ 
cause of the apparent simplicity of their general 
structure. Doubts arc expres.sed on this subject by 
Jussieu himself respecting Vnlisneria, Cyamits (his 
Nelumbium), Trapa, Proserpinaca, and Pistia. Some 
other genera, ranked as acolyledoiious, are involved 
in similar uncertainty. 

Bill with i-cgard to the bulk of the Acotylcdoncs, 
composing the first of Jussivii’s classes, tliere .seems to 
us much greater difficulty. Of his first fhiee orders, 

Fun"i, Alga.' and Uepaticse, nothing indeed is correct¬ 
ly known, except perhaps what Hedwig has published 
concerning Ufarcbaniia and Anthoceros, and that is 
hardly sufficient tor our purpo.se. With the fourth or¬ 
der, Musa, tliis great cryptogamist has made us so well 
acquainted, that they prove to be any thing else than 
acolyledoiious, or inoiiocotyledonous; at least if his 
idea of the parts be right. The parts which he takes 
for cotyledons arc peculiarly numerous and coniplicot- 
cd ; but we are ready to allow with Mr Brown, at the 
conclusion of the preface to bis l*rodnmus Florce 
Novae Hotlandiec, that these organs arc of a most un¬ 
certain luilure, rather subsequent to germination tlian 
its first beginning, like what has been judged the coty¬ 
ledon of Jussieu’s Jill order, the Fdiecs. ^'et hence 
a new <liffieully arises. The purls in question so 
coinpl<*\ in Musei, are siinph' in FShces, insomuch that 
no analogy between these oideis, otherwise so marly 
akin^is to be traevd in those pans. On the other 
han^^t Cannot be concealed that the plants termed 
monocotylcdones have no colylcdon at all analogous to 
those ot the 'du'otyhdoncs ; what Jussieu ami others 
call .such, being the albumen of the seed, absorbi'd in 
the first stage of vegeUilioii. I’he uiinule plants as¬ 
sumed to be acolyledoiious, must be jiresumeif to be 
furnished with something analogous, or we euiuiot 
conceive how vegetation can take place. By ail (In-se 
observation.- we mean only to show, that tl.i- |>riniary 
divisions ol Jussieu’s system, are at lea-t totally insuf¬ 
ficient to answer that practical purpose, wlucli a stu¬ 
dent has H right to e.xpect trom any nu ilio'licii! ur- 
rangemenl. If the learned he still unc< it.»iii, whether 
the distinctions, on wbivli such divisions are founded 
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Botany. ,jt,, j,, a number of cases, really exist, liow can 
a beginner regulate bis liist in()uirirs thereby ? We are 
not the less leatly to tonfess, that the ditliculty in 
qtiestirm is r.illier a philosophical specuhtlioii, than of 
any great |.i.irit( iil inipoitafiee. Jt gtves a venerable 
air of itiyMerv, w/iich may procure rc.spert for other 
pa I ts of II sy-tetu, that are more intelligible uiwl more 
uselul. though I’lot free from exception. We allude 
to the next suhili\ision of the method of the great 
rreneb teacher, founded on the petals. This should 
seem to be obvious and ci’tlain, but Ave soon find our¬ 
selves beuildered in an old lain rintb of dispute, con¬ 
cerning the diiVeience between a ra/yai and a coivlia,. 
We ;,ie obliged lo submit to a swei’ping ilecisioii, 
which allous no corol/ff to inonocolyli'donous plants ; 
a decision ahicli ue cannot safely ciunhal, because of 
the dilhciilly of deriding wiiat are siich, hut which 
shoelvs our '-enses and our judgment, and seems rcful- 
eil in many instaiK'es by Nature lurseli, ns decidedly 
as any of her laws inn he eslahlished. Not do we 
get clear of this perplexity among the declared dico¬ 
tyledonous tribes, where the evident (oroltn (if the 
ISIurAcl of IVinj is assumed to be an inner ci?/y.r, there 
being a real perianth besides, subse(|miilly indet'd 
called an invuhicntm. Vet (ve arc- at a loss lo discern 
why the U riniiiolugy hei'e used, should have been dif¬ 
ferent li'om that applied to the nest order, Plamba~ 
ginrs. We are leads, most unreservedly, to admit 
the grc-iil difhcully id' deci'-ioti in these cases, as 
well as in otlieis, occurring in .lussieu’s 5ch, 6th, 
and 7th classes; Init that very difliculty evinces the 
pri-tariousness of making any thing connected with 
this most disputable of all ipiestions, n primary guide 
in a system of methodical arrangement. When we 
proceed a ste p further, and come to the inscilioii of 
the stamens, ilie convenience and clearness of the 
system indeed improve upon our vii-w ; fiut we must 
licit hope to escape exceptions or inuccuracies, the 
Comiecliou of \\\vJilaments with the corolla being, by 
no means, unifoiin cr coustant, in tlie oiders so cha¬ 
racterized, nor even in all the specks of particular 
genera, classi il ujiou th-at principle. So likewise the 
inseitum ol the slnnienx into the calpx is attended 
with sm li invc'li-rate ilillieulliet, that one of the warm¬ 
est pi'cimulgators and defenders of .lussieu’s system, 
Mr Salisbury, hits tlioug'.it it easier to deny the exist¬ 
ence ol any such iioerlion, lliitii lo make it suh- 
scivieiit to practical use. Wc are indeed s.itisfied 
that the ch.iracters’thioiiuhout the celelirated metiiod 
of classification now under our coiilemplalmn, are at¬ 
tended with as much difliculty uiul excepUpn as 
tlio^e ot any oihei system, aim we cannot bulragrce 
wiUi Mr Boscoe. Trans, of the J inn. Soc, Vol. XI. 
65, Unit It foinis sevsiid ns uiiiuituril assenddages 
ns even the professedly arliticnil sy'tiin of l.im.aEUs. 
With regiird to piactical taciliiy, no person el judg¬ 
ment ha-, ever allenipted to invalidate the supcrk-rily 
of the latter. 

Having fulfilled the invidious task, vvliieli tiulli has 
recpiired of us, let us turn loathe more pleasing one 
of I'uintiiig out some ol the great practieai a>lvantages 
of the labours of Jussu ii. W'e do this with the more 
re.idimss, because wc conceive mat his real merits 
arc- better understood in Kngland than any where else, 
'ihe vvritcu of tliis CHiiiiut disclaim the honour of being 


the first who announced to his countrymen the per* Botany, 
formatice of bis illustrious friend and correspondent, 
as one of the most letiriicd books ever published. He 
humbly Conceives that few persons, in any country, 
have studied the vvoik iiioie, or applied il so much to 
practice. If he has been fortunate in eslablisbing 
g(‘iieia, which have not been controvciled, he allows 
his obligations to Jussieu, as mucli as to l.iiiiiacus. 

The treasur(S of neither lie on the surface, noi are 
they to be appreciated by a superficiHl obseiver. The 
foolish conUiitioiis of party can neither exalt nor in¬ 
validate the reputation of such men ; nor is il the 
counting of stamens and pistils, nor the enunciation of 
the names of natural orders, imjiljiiig icieas which do 
not always exist in the mind of liie speaker, that can 
entitle a ped.-mt or coxcomb lo rank us the pupil of 
either. 

We confess ourrclves somewhat partial to the Lin- 
nsaii notion, of conceiving the idea of a naliinil order 
111 the mind, rather than lo the Jussieuan alleiiipt at 
very piccise techi%al liinitalion of its' characlers. 

If we conleinplate Wc generality ol Jussieu's ordeis m 
this light, we shall be stiuck with bis profound talents 
fur cuinbiiiation, us well us di-criininuliun; and as ue 
peiuse Ins ciitical remarks, subjoined to several of 
these orders, we shall profit more hy his (pieries and 
dillicullies, than bj liiose definitions, at the b< ad of 
each order, which are, too ollen, so clogged with ex¬ 
ceptions, as to bewilder rather than instruct a student, 
liowever intelligi'olc they may be lo an adept. 

'file uninformed reader may, possibly, be surprised Compaiison 
to see how great a conformity there is between most*** ibe Or- 
of tlie Natural Orders of Linnaius and those of J"’*-g,„| 
sieu. This will appear by a cursory view of the lat-ijj, 
ter, which, alter tlie detail wc have given of the for¬ 
mer, will more elucidate the subject than any other 
evplaiialion that our limits will allow. We siiull take 
the orders of Jussieu in their regular scries. 

Cl. ASS 1. 

The first live orders. Fungi, Algte, IIepatic(F,Musc.i, 
anil Filkes, are the same in both systems, except that 
Linnaeus does not separate the llepalica: from Alga. 

6 . Naiades arc analogous lo the Jnundata, ord. 15, 
of Linnaeus. 

Class 2, 

7- Aruidea answer to the Linnaean Piperita, ord. 2, 
though Piper itself is removed far away, to tliiv Ur- 
tica. 

8. Typha consist of Typha and Sjmrganiuni, two 
genera first referred by Liu'naBUs to Calamaria, then 
lo Piperita. 

g. Cyperoidea are tlie LinniCan Culatnaria, oni, 3. 

10. (Jraminea arc the Gramina, ord. 4. grasses, an 
order about wiiich there cannot lie two opinions, nor 
do these authors diiter, except in the denomiuatiou of 
tile integuments of the (lower; Jussieu culling the 
calyx a gluma, and the corolla a calyx. This uliera- 
tion is made, chiefly that he might not allow u 
rolla to monocotyiedonous plants. 

Class 3. 

11. Palma, palms, necessarily the same in both 
systems. 

12. Asj)aragi answer to the bulk of the ISarmetu 
tace<e, ord. 11. 

18. Junci agree less exactly with Tripetaloidect, 
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ord. 5, both bring liable to exceptions, and having 
^undergone subsequent corrections by •'eir respective 
authors. 

lU Lilia consist of the latter portion of Linnscus’s 
Coronantr, ord. 10, with the beginning of his next 
order Sarmentacea. 

15. Bromelice embrace some others of Uie Coro- 
iiariw, about which Linnseus had his douiils to the 
last, nor is Jussieu satisfied with Uiis order. 

If). /Uphoddi are likewise chiefly Coromriee, ex¬ 
cept Allium. 

17 . Narcmi are Linnsean Spalhacece, ord. 9 . We 
say nolhitig of anomalous ordouhlful genera, subjoined 
to this or any other oriler, and which arc sometiiiies 
ntiiiKious, not unfreiiuently paradoxical. In the pm- 
sent instance they are Ilypoxis, Pontederia, Poli- 
ant hex, AUtroe.meria, and Tacen, coneiining wliich, 
wllie inielligeiil leudi'v will readily concur with the 
’•learned author, tiuil they are “ genera NarcUsis non 

oniniiib affinia," 

18. hides —I.inna'aii Ensata, ord. 6. 

Class 4'. 

19 . Mitser —consist of Musa, very mistakenly re¬ 
ferred by l.innaius to his Scitauiincee; witli flelicouia 
and Ravenata, Schrebi-r’s Urania, nearly akin 
to Mitxa. 

50. ('finticv .are the Scilaminetr of Linnmus, ord. 8. 

51. OrchidcfC are his Orchidue, ord. 7 . 

2!i. Hydroiharides are an ussemijlage of water 
plants, ha'ing little else in conunon. VaJhneria, 
Ui/drocharix, and Slratiotes, make a sort of appendix 
to the liinnaiaii Palnur. for Nymphrea an<l Nclum- 
hium (now c.dhd Ci/awns), .see unr remarks on ilie 
1 Ith, fitlli, and QTt-i, of the l.iinncan orders. Trapa, 
Proserpinaca and Pislia elose the li.st. Linnaeus has 
the two lust in his hiundata’, ord. ]5«., 

Ci.A.s.s 5. ♦ 

23. Arisloluchue compose the end of the Linnteau 
Sanncntacetr, but were afterwarrls removed to the 
Rliocrnl<\r, ord, 27 . 'I’hcy are surely best by them- 
selvis, and Constitute a very natural order, not de- 
tecleii by LilUliOUS. 

Cj.as.s (i. 

21 - Kleeagiii consist ofX-innafan Calycijiora, ord. 16 , 
with vaiious genera besides, referred to aiiuost a.s many 
different orders fay I.inii^us, so that here the two sys. 
terns exhibit but little analogy, nor is this one of Jus¬ 
sieu's best 01 dels. 

25. Thymehcce, fV/urcttfi* of Linnajus, ord, 31, (the 
Daphne tube,) uro very clearly defined. 

2 (). Prolete, an order scarcely km>wn to Linnaeus, 
thougb an e.xlreracly natural one. It makes a puit of 
his Agf^regatfC. oid. 48, in the establishing of which, 
a sort ot artilicial characti'i-, expressed in the name, 
has led him into unnatural cumbiiutions; a fault wiiich 
Linnaeus, mure than any other writer in thia depart¬ 
ment, has generally avonled, 

27 . Lauri, a very gooii order, not perceive*! by 
Linnaeus. We cannot .say much for the genera of 
Myristica and Hernandia annc.xcd to it. 

28- Polygoneee make a part of the Linnacan Ilo~ 
htacete, ord. 12 . 

29 . Atriplwes, another portion of the same 
Class 7 . 

SO. Afnaranthi, these, originally a part of the Mis- 


eeUantce, ord. 54, were also referred subsequently to Botany, 
the Holeracea. They arc supposed to differ from 
Jussieu’s two preceding orders, in having the stamens 
inserted'into the receptacle, not into the calyx, heiu c 
forming a separate class. But there is no iivinnco 
perhap.s in which his .system proves more urtiilrial, 
and at the same time more uncertain in character. 

Sir Brown baa anticipated the latter part of our ic- 
mark in his iVotfromus, 413, nor could it fail to strike 
any one who ever considered the subject, 

.Linnazus has no order annlo- 

Sl. Plunlagines. Igous to thes<‘. Vet he has left 

32. Nuciagirics. < manuscript indications of his 

33. Plwnbagines, I |)erceiviiig flio aflinity of some 

* of the genera. 

C 1 .A.S.S 8 . 

34. Lysininrhia- embrace many of ll;e Rotacete. 
ord. 20, and Prreiee, ord. 21. Ololniluria, 2'ozzia, 
Ramolus, Utrkulnria, Pinguicula, aial Mcnyanihcx, 
subjoined as allies, not indeed wiliioul many doubts, 
appear to us greatly misplaced. The first of these 
is allowed to indicate an order not yet defined. 

35. Pedicidarrs, an important order, which Jussieu 
has vveli selected out of tlie Liiin%un Personatm, 
ord. 40 ; Uiuugli we are somewhat startled at finding 
Polygala at the Iiead of the list, which Limi.ens, not 
more happily perhaps, raugei with his Lmncntacece, 
ord. 33. 

S(). Acanthi are a few mure of tlie PersonattC. 

^ 37 . Jasminece arc precisely the Liniixan Sepiarue, 

ord. 44. 

38. Vitkes consist of more Personatw, sep.arated 
with judgment from the rest, LitinaBus liaving, in the 
contemplation of Ins 40iii order, been again st’diiced 
by artificial principles, and by the usage perilaps of 
considering Ins Didyuamia Angiospermia as of itself 
a natural order. 

39 . LaUatce arc precisely the Verticillaltr, ord. 42, 
of Linnaius, a tribe about which no two systematics 
could differ, and which it is one of the greatest evils 
of the artificial sexual system to be obliged to dis. 
join. 

40. Scfophularke are more of the Personatee, rang¬ 
ed here, after the LabiaUe, on account of the close af¬ 
finity of several of them to the ni xt onb r. But it 
must be confessed that the Labial,v thus come awk¬ 
wardly between what are strictly akin, and that this 
intrusion is a great flaw in th<- natural characlei of the 
system ; insomuch that vve should gUully remove ibcm 
to another fdace, between the SolanccC am; liorragi- 
neee hereafter mentioned. 

41. Solanea; consist principally of Luridtr, ord. 

28, to which a few more of the Personatee arc sub¬ 
joined as allies- It is remarkable that, in liis charac¬ 
ters of the seven last mentioned orders, Jussieu admits 
those niarksj derived troni the stamens, on which tlie 
classes of the Linnmaii artificial system depend. 'I'he 
inteltigoiit reader will easily observe, that Uie distinc¬ 
tions tiienci' deduced, form a leading principle in the 
respective jmsitions of tlu-so orders and the fullowing. 

This is the more eurious, as the French school is en¬ 
tirely obliged to Linnmus for bringing the organs in 
question into notice, for the pin post's of arrangement, 
Tuurnefort and bis pupils having never adverted to 
them. 
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4iJ. Borfitf'inciv, nVt' the Asfieri/oUir, ord. 

^ 'H, 111 l.itihii-'U'', sMH l\ lirllcr |>l:icf(l I)y,l)iin Ix-lwci’n hiii 
Pi'rnotwhe. iitwl Valiiiilalw. I'Iji* older is \ery iialu- 
lal, uud .lii-'.Ku’^ nitici'iii in)i)» it eM'cllenl, 

/To tlicsc I.imi.-ptis has «<> aria- 
4'i. 1 loi'ous oidiT, most of lilt'{ii'iieni 

11. I\ili iiU'iiiii < m the tun first being referred to 
1'i. JifnnoHhr i bis ('t.'mjKinwM', order 2,'), and of 
Vthi; Iasi to J\-rx(inaffr. 

Jn tins instance we eannol but udiiiil the Miiieriorili 
ol .lii>M' ii >■ .iriaiigenieiit. 

4(>. (icn!init,r —a \eiy n.itiiial and ilisiiiict oidir, 
ci>n1i>undi'il bv laiiineus uilb his Uolirrcd', old. 20, to 
whi' b it has but tilth iehilioii.shi(). 

'17. Aj><i !iir,A’ —|)i( (is( ly the raiinieaii f\nilortcr. 
Old. ,■){), a most distiiirl anil curious lube, tlKmeli boili 
tihe gicat aiitliors, of xvhoin we an; liealing, have 
hem tnisliiKcn in refening billier a genus ot two, 
\siiicb do not at all belofig to it. See our reinuiks oa 
tills .SOlb Older lit I.iiiiiumis. 

•I8. So.juitw —an ordir of wliicli Linnaeus bad no 
peiei |iliiiii. Smile m it> genera lind n (ibiee among 
Jiis Diitiifiur, Old. i;(, an assemblage wliuh, he iiige- 
miousK (iiiilessis, did not satisfy liiinseil. 
t’l, \ss 

4Jt. (iuiiiitcanii. Of lids also Linmeu'i had no distinct 
iileas. Some of tiie geneia he iilaces with his Jiioor- 
rux, til'd. IS. Vet some jinpiis (if .UisAieii have rrlineil 
apt.II tills and the hist, :iiid he himself has founded an 
ordei' ol i'.lH'iiiiccif, upoii the first .leeMoiiof [ni> Guaia- 
crimi ; see Hriiun’s Prud)'umns, 524. 

50 . ItliodoiUnf/ia. 

:> i. Brioc, 

'I’liese two ciilli'clisely .iiiswer tti the Dicufnex, oid. 

IS, of l.imia'iis, ail eiior or two, on eithir part, e.\- 

Ce))leil. 

52. VampanuhtCftf neaily roire.spond with the ge- 
miine ('iiiiiji)iiiamr, md. 2jh of I.inmeus, fiom whence, 
as we liase In-line hmlvd, i'oitro/vu/ini and its allies 
are well separaU-d in the system ol .lussicu. 

Ci.A.ss It). 

5.S. C/i Amifcci-e, a most natural order, tlie Cmnpnsf- 
frr m •ni/lo.'rtilitsev, old. <10. sect. 2. of Linnaios. The 
e*-senti.d eliar.ieter III this lOth class is adopted from 
till- iirtifie)al s\siein ol Limimus, llie uniteil anliiii<', 
(tnl/ii tif iDitiiiiltc : a eiicumstanfc noser adverted to 
by ain sysiemalic wiiter lielnre him. ^’et it is not 
ahsolulely w ilhoiit exception; witness tin* geiura of 
Kuhnia, Sipi'dicrki/i ami 'i'uxsihipo, 

54. ('in/t/iht-j}/in/{r answer nearly, at least in prin- 
tiple, to the ('iiiiiposiftc aipilattr, ord. 4,9. sect. I, 

.'i 5 . Cori/niiii/t'ra- omliriice all the renmining Com. 
poxiUr, inciii'iiiig the last section of that order, nuca- 
nii'iilnri'tr, some of which Jussieu terms Corymhiferai 
finonidliv ; such as /vo, Purt/icnium, Ambtoiin, Xan. 
thium, iuiil tMii S(pfifliiim, 

IT. AS-S 11. Disimgui'hi'd from the Itisl Class, only 
by basing M-p;ii.Ui- anthers. 

50’. Dipsacctc ci ii-.isi of some of the l.iiinsean A". 
XrcpaUc, Old. 48. 8n-' inir u-maik uiuler Jussieu’s 

20’th Older. 'I'lieie is amjde room for speculation on 
ihe .tflin'-lii's ami distinetioi.s lii-twicn these Dipsarra’, 
the Protac, Old. 2t)tli, and the ishnh ol .lussieu’s lOlh 
t !a.-.s last nieatiomd, rhi-ir Conteinplatiuii invoiTeS 
tiucslioiis at any time .sullicient to e.scite a botanical 


svar—such ns, wlml beiongs to Ihe inflorc.scence, and |loi.an,v, 
what k) the llower.> what is a caly.x, and what the' ~ “ 
crown of the seed ? wlitii is supeiior and what inlerior 
inseilion ? what a siinplt ami vliut a coiripotiii'l 
Ihiwer ? 

57* Flubiaceec, a vast and important order, compos¬ 
ed, not Hilly Ilf the Linmriui Siellaltr, ord. 17, hut 
ahso of numerous tribes of sliruhliy plaiit.s, very few of 
which bad been refeireil to tin- SlfllnUr, and many of 
tlirm bad not fallen under the notice ol Linrurus at 
all, Jiissii u shines in the elucidation ol this nnlrr, 
mid has well indicated certain cb:iracter.s in the habit, 
espeei.illj that of till' intr.ifoliaceous sbeatliing .sli~ 
piilas, 

.•■|8. Ca]»i/btia are marly ei|uivnleul to llie 4th, or 
I.ist, section 111 Liiiiiicus’s Ap^rcgaltc, ord. 48, e.xcepi 
Vibiirnuni and its allies, with Cornits and Ilrdoro ; 
the lormiT jdaced, without much reason, in the Lin-, 
iia-nn 7)«w(?.v<r ; <.'(»»«« with the AVc/Zn/tc; and 7fir-» 
dcra in Iledrraccic, ord. 46, nearly ugneing with 
Jussieu’s 5yth ne.xl mentiiineil, (Ujrnm and Jfedcio, 
being both ulhiweil to be polypelaious, really bi-loiig ti¬ 
the ne.xt class, us the author could not but perrene. 

Indeed Jus-'ii-u’s 1 Ilh and 12lh tlasse-,, hnweu-r dis¬ 
tinct in theory, naturally slide into such ollu-i, 

C I.ASK 12. 

■!).9. Anduc an.swer to the Liiina'nri Heda'amr, ord. 

46’, Ilrdcra, I'itis anyl Cissiis e.xcepled, wbieh Linn.cus 
him.self appi ars to have had some idea of ri-inoving 
*^fiom Panax, Aralia, iVc. 

fiO, I'mbcl/iprtr ol couise correspond with the 
Vmbcdatif, ord. .45, of Linmeus, one of the most na¬ 
tural ot the whole, 

CI..V1-.X 1.8. 

6’I. [tnnnnculnatr nnswci lo the Linmcan j\lidti\i- 
iirJ. 26'. The authors diil'er in the ili'iiuinina 
tiiiii of the parlf^of the llower, Jusvieu’s (tj/px in mg 
somelimes the corut/a, and his pclith the it(r(<ini"i, i-l 
■ l.inuicus. 

6'2. Pa^mvcniieir are, ixci-jit Hypreutan aiid /•’«• 
viaria, Linmcan lihoeaditr, md. 27 , 

6’.S. Crticijera- the Linmcan Siliipioxii', m-d. '1,9, so 
milurHl an order, that we can scarcely say to which it 
is nest akin. 

64. Capparidff mostly I i;ina;an Putaniincii, m.l. 

2.j, with some lery uiiotnali-iis g(-neij subjmmd as 
related Iheieto, Peifda, Dmacni and Pania^sin, iml 
withmil great and well-founded duubis of lln- a'lthm. 

65. Sapiiidi fUiiese an- coiiipreheniieil in two 

66’. Aceiit j of the sections 111 the ’J'ldil/idw, 

6’7. iMa/pifibio' {md. 23. of Lmntciis. 

68. J/ypertea, Axeyrtim and ffj/pernum, t le only 
real geneia ol this order, aie, with Cistiix, siitijmiied to 
the Lmiiicaii Itotuceev, old. 20; certainly wuli no 
Miy evident rea.soii. 

6'y. Guttifrra: const!lute .i weil-muiked ordi-i-, to 
which Linmeus ha^ nothing analogous. Most of the 
genera that compose it, are either lell liy inin iiniir- 
raiiged, oi consideicd as of dubious albiiity to any 
others. Jmieed they ore generally tropical liees, re¬ 
specting which he had but slight miorniulion. 

70. Aurmilia. Of this likewise Linnx'us *-eeins to 
have formed no idea, since lie iilers dims to his 
Bicornes, and leaves Ltmonia undcleiiniunl. C't- 
mclliu ami Thca, subjoined by Jussieii, with some 
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cllior gcncia, to this urtkr, as coiinocting it with the 
* next, appcdr l>> us oi very 'iubious afliiiity to the Au- 
rnntiii ; nor are liiey uiueli belter annexed by Liii- 
r.a-’Us to Itis Culimnijerx, onl. 37. 

71 . Mr/itc (.oiKsIilute a {>oo(l order, comprehended, 
not seiy judifioubly, under the JjniKc.iii TrihilaftV, 
Old. t!.'). .'ibove mentioned. 

7'2. I'iles, consisting only of Cimis and Fitis, wc 
have .Jready inenlioiied. ord. 3y, as included amongst 
tiie Ih'dvracnP, ord. -Ki, of Liunivus. 

73 . (trntnia make si pair of ilie i.innscnn Gruinales, 
«'rd. ) k, but Trofurolum, a jiuz/liiig geniis, winch 
.lu^^i•’^ labouis to pi use in in.iny respects 1 elated to 
theii), IS rel'errcil by Liiiiiitiis, ;ts reasonably perhaps, 
to tils Tiihilftlu-. 

7J.. Mn/v<tc<{r are uliiiosl <‘xactly analogous to the 
('ii/iiiitui/i;i'ci‘, ('I'd. 37. 

7it. M<i"ii<dia form an order certainly as little con¬ 
nected with the pieceding as any tvso could be in the 
most aitil'uial syst<-m. See the following. 

7(i. Anoucr. The leading genera ol this and the 
iMdonoliw compose the l.mntc.in Coai/aiitihc, ord. 
it-:.' 

77 . Mi'nhpernia are referidl by Linn,TUS to his 
Siifiitriilucni:, ord. ] 1, by their habit more than any 
jus! ciiaiaeier. 

7tv. Iici6pi'iih"i constitute a curious order, though 
iialile to soiiie iwiptious, of which its author was 
awuie. It eiitiiely escaped the jienelratiuii of l.m- 
lui'Us. 

73 . TiHaccti II good older, like.wise overlooked by 
liiin, or partly toiitoumled with his Cohtmvifcra:, to 
'vIikIi It betiays some al’liiiily. 

tu). ('i.sti. fVv/H.v. which makes lliis ouh'r, is p]ace/| 
ti\ I.intueus. alti 1 Ih/jicricitni, at ihc end of his/fo, 
/'■/M.c, old. 0(1 '1 he iiiidet may wonder to hnd Vtola 

ciiisi.lt led as lelaled to i'i.tlu.'f, or at least to tlio.se 

lies whit h .lusvifu M pa rates theielroin, hs uii in- 
ci'iiec'. cluiiaetii, and a fiuily niinie, Ih'liuiil/iriiiuni. 
lie iO||iiiie.._., these a cajisiile til (iiie t'cll'; bill one 
"I (heal .it 1. .isl, ('itii.'t t/n/niifoliiii, lias three cells, 
I i-i/u, nil iinoni.iltius genus, is laiiged by [aiiiucus at 
the end tf Ids CimijiaitUirtC, ord. 'JfJ, with which it 
-(•ins to have i.ioie points ol'agreement. 

iM. Kn.'ntfie. 'I Ills is a very n dural, and now be- 
toiiie a M r\ extensive older, of winch the genuine 
jilea IS contined (o .lussieu’s second section, and like- 
wi-' to the second sectmii of Linnaius’s MuUisiliqua-, 
'■rd. 'JO. 'I'lii plants wliith compose it have alternate 
It axes, witiiout stipulas ; their heibage abounding with 
aioniatio acini essential oil, lodgetl in pellucid cells, as 
in .liissieu’s .'inraniia, ord. 70 . fhilyx four or live, 
ill It. IVtalj ftiiii or live, alternate iherowdli. Htii- 
meiis us'.ially twice as many as the jictals, distmguish- 
fd by s'lnielhing elaborate' or peeulnir in tluir sliuc- 
tvire, by which the genera are often well dehnod. tJer- 
Men lobed. Capsule mostly ft four or live cells, each 
liiiiil With a hiv.'dve elas’ic tumc, coutaming one or 
two polished seeds. Diosma and Entphurum, suh- 
loined as akin to Ruliici’fi', are genuine .sjiecimeiis of 
the ordei, though the. latter has u capsule depriveti of 
thief oj fi»ur tii its lohf'- or cells, and wants pi t.ds. 
Mclianlims has no busine->s heie. It ranks with the 
Linn.van Vorydales. ord. 2k, much iiioic pioperly. 


though a very puzzling genus. Tiie slmlenls at I’aris, Botany, 
ia our time, used to amuse themselves with the idea,^ 
that the I'rofessor would not allow this fine plant a 
place in the garden, because he knew not wliere to 
class it in his system. 

82. CaryophifUtitv are e.iactly analogous, e.xcepl a 
few rather doabttui genera at the end, to the similar¬ 
ly named 22d order of Linn.'eus. But bt twein this 
very natural tribe and the last, Rutacc(v, there, is a 
hiatu.f x'ultle Jcficudus, as to any natural atlinity : tin 
pre.sent oitler being much more rohifed, as .lussiou 
eaiididly iiulieiiles, to the Amaranihi, ord. 30, and 
piovmg that the iireseiici; or absv'nce of a corolla, is 
no more iiifullihle than any other character, for a ge 
neral principle of ariangeinenU 

<'i,.xs.s I k. 

83. Srmpcrvhue are. the .second section of I,inri;i*us's 
HuvcuU'ultc, Old. 13. 

S-k. SuAjiciga me chiefly the fourth section of llie 
same. 

85. Carli consist tm rely of Riftes and Cactiiis, as 
ailifici.al a comhinatiiin ns most in the se.\unl system 
Itself. The foiiner Linna’Us ranks with his Pmntu fiC, 

Old. 30’; the hitter is the fii'st genus of his Smen- 
Unite, 

86'. Portulaccii: aie M'lecli'd out of the first and 
third sections of the HucculcnUe. 

87 . Picoidvtc consist of more of the sumo. 

In this ptirl of their respective sysleins, we find it 
more ditlicult than usual to follow the ideas of the 
learned uulhois. Habit sieins to have guideil Lin- 
lueus ; but .lussieu tracing, in his last live orders, near¬ 
ly the same aflinities, has somewhat strained his tecli- 
nical chaiMCtirs to coiifinn them. 

88 . Onit^rcr aceoid, in the main, vvilh the I,in- 
n.i'iiii ('(dijcnnlhenuc, ord, 17. 'I'hiy well connecl the 
five piectdiii'; oiihrs vvitli the following. liteikea be¬ 
longs 111 ihi: Mi/rti. 

8 y. Mi/rli arc the l.innieari llvspcridecc, a very 
nalui.il laiiiily, much amplified by .hissieu from recent 
diseoveries, 

yo. Mrlastotnte are not distinguished by Liiinicus 
from his Cnlpcandicnia:. 

yi. SuUcariiC aie in the same predicament, .lus- 
sieu luis considerably the utlvantage lit’re. 

, 92 . Jlo.uH'ew embrace the Senlicom’, oril. .35, and 
Pvmaccd', ord. 36’, of Liiitiajus, noi can tiii'ic be a 
more iiaUual assembl.ige. 

yj. 1,!p^ununosa’ cornprehi-nd, in like nuinriei', two 
Liniiiean oideis, PnpilUmacfa-, the 32'i, and f.onien- 
tacCfV, (he 33d, whieli we shouiti he disposed to keep 
distinct, however iivaily they must be coiisidt red a-, 
akin. The l.inna'un charai lei’s, though oiteii teime ‘1 
arlilicKil, si'ive .Itissieu tor tlie dislincti.ais of Ids sec 
tions. 

y i. Tercbinlacciv, an ordi r learnedly skelcIieJ oni, 
rather than coinpUted, by .lussien, which seems eiilm - 
ly to have escapetl the perception of Liim.eus. It 
hiings togetlicr many things which lie either del not 
jiretend to arrange, 01 which clogged some of his or¬ 
ders. 

, 95 . Rtiamni constitute a very natui.d order, ot 
which the J.iiiiu'aii Dumoitc, onl. .13, aie but a sketch, 
confessedly impel fccf. 
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Uotanv. OiassI,3 . 

;)(). Kuphorhitr nrc I.innaprtr. Tricocco’^ <>r>I. 38. 

!>7- Ctino'liitamv a'.MCf, in tiiinie ns well as itlea, 
with tin- 3llh ol'tlif I.iiitiiraii oniers. 

98. lifth‘,r ale iii'iiily fi) Srahridee, onl. 

'33. exr«’])l ll:at I'inrr is iiii iilioiii <1 as rclati'iJ to lliem, 
instead f>t ln'in;; r< !> (n a nioiioCftyleiJoiious order 
vsitli Artm, PoUki;;, .froms, Vi-t its m'lmiiia- 
tioit is ratlii r liinUd at (liaii deleiTnirn d, tioi doe*, any 
tiiiii'i posili.e seem to he known iin that snhjeci. 

J)‘). AmeiiltuviT are mostly wir.tl l.ini);«‘us Ims, un¬ 
der (lie Mime a|i|ieila(io<i, in his 50tli ordei. 

100. Conifi'iiL- lire his 31 si, heariiii' the same name. 

('Dm \s l.ini'.'ens I minieiates, at tlie end of Ids Natural 

Older. 110’ ymiei.i, whioli he could not tlien satislac- 
(mily lel'er to any one of them; so.lussi<ii, at the con- 
eliisiiin ol his System, icrkons iij) Id?, whnh, as we 
have alieady e-hseiv(d, he deiinmimites Plaiihr iiicntic 
I'llh. '1 i.ese aic disposed syii'ipticiilly, h) their pe- 
'al., eeruiens niul styles. It is remarkahle how iicar- 
!v, allow 1 ( 0 ', for new discoviTii"!, .Jussieu accoids with 
Liniiii'Us in the nuniher of sueli ijeneia. 'I'ln-se lists 
iia\e holh heen uieatly diminished hy snhse({uent con- 
sideiMtion, or more eoniphle inloimatioii. 

'file Hlientioiioi hotaiiisis, fnsi diieciul liy Clairiner, 
to tlw minute and cuiious diveisilies of structure lu 
the parts of the seed, Ims eioitly assisied .lussieii and 
his lollowris 111 coireelmj' ami impiovine the <lel,tils 
' .if his system. Hence he has been led to favoui the 
world with several essays on pHiiicular tninilies, or 
orders, in the Anvalcsdu Mnsiuni d’lJht. Sat., some 
of wliich. have appeared in the very valualde Annals 
of liotwii/, pulilidied by Dr .''ims iiiid Mr Konie In 
these, Mveral of the ditfii ullies, which originally em¬ 
barrassed their author, are lessened or removed, but on 
these it is not our purpose to enter. A new edition of 
.Jussieu’s Grnrra Plantanini, whidi has long been pre- 
jiuring, cannot fail to prove almost a new woik; more 
valuable perimps for the ubundaut iniormaliun w Inch 
, it must afJ'ord, concerning the cliaracters and afJimtii s 
of particular genera, than for any thing concerning a 
gcneial natural system, to pertect which the scientilic 
World lias not, as yet, sulJicient materiiils. 

As we cannot here undertake to detail Jussieu’.s 
own corrections or improvements of his system, neither 
can we explain what has been attempted, with the 
same design, liy tlie late ingenious M. X’entemit, or by 
those exceileiil living botanists, M. He (’andolle, or 
Mr J'rown. We shall only observe, that Ventenat, 
too servile to .Jussieu, explicitly eonlemis for the na¬ 
tural melliod of classification, as supi'rseding the arli- 
ticiul one, and (hat he aims at proving this to have 
been the inlentioii of Linnaeus. Yet nothing cun be 
more positive to the conliary than the remarks of tlie 
latter, ill the pieface to ids Ordines SaturaUs at the 
end of his Genera Iduntnrum, He Iheie declares that 
Ids artilicial method is alone of use to ascertain 
plants, it being scarcely (lOssible to liiid a key to the 
natural one.” ” Natural orders,” he continues, “ serve 
ft) teach the nature of plants, artilicial ones to distill* 


guish one plant from another.” If it be said that .Jus* Botany, 
sieu, having invented a key, or a set of distinctive 
ctiarjcters, to bis orders, has removed this objection, 
we would ask, What becomes of his doubtful genera, as 
numerous as those of Linmeus ? or moreover. How is 
any student, using his system analytically, to make 
out a single unknown plant? 'I'liat the pupils of Jus¬ 
sieu have ever been aware of this, the writer of the 
present e.ssay very well knows. He has always found 
llieiii, ill conversittion, aiming compliments at their 
illustrious master, i»y contending for the great dillicuU 
ty and uncertainty of tlie Lmnanin artificial .system ; 
by which palpable absurdity they betrayed ti.eir se¬ 
cret opinion of .Jussieu’s. On the otiur liaiid, the in¬ 
telligent and candid Dc Candolle, ado|>ling the just 
o])imon of l.iniiaius, that plants are allied to each 
other rather in the form of a table, or map, th:iu in a 
line-sr senes, actually proposes such a scries as wrccj- 
snrily artificial, in his Theorus Elmentaire de liota- 
itiijue, 213. Concerning the precise dispo.sitioii of the 
genera in this scries, we believe scarcely two botanists 
would agree; nor might their contentions be unpio- 
lilfilde; but they would never teach, either a tyro or 
an adept, to asccriani an unknown plant. We will 
ventuie to go further, and to decl.ire our opinion, 
founded on long observation, that botanists who arc 
tliu.s perpetually iutciil on the abstract theory of clas- 
sili iitioii, seauily attain any excellence in the tech¬ 
nical disi'iimm.iiion, or definition, of what are really 
founded 111 imtuie, the speciis or gemra of the vege¬ 
table kiiicdoni. 'J'bose err greatly who seik to im¬ 
prove the systeiii ot Jussieu, or any other, by relining 
too much on his distinctions, and subdividing Ins or¬ 
ders; fliiin which nothing is more e..sy. Judgment 
and extensive knowli'dge are displayul in tracing out 
the most essential points ol agreenn ni in naltirui ob¬ 
jects; not in exalting into unmerited iinpoitanci' the 
most inmule difl’ereiiccs. Hiiice the veiy conciseness 
ol Linnams, gives pei.spicuily to his desciipiions and 
definitions. These afl’oid the most insfiuciive study, 
wliutevcr mode of classification wciiiay think most con¬ 
venient, 

'Hie l-rencli school has been much flattered, by our 
able couiilryman Air lirovvi., having classed Ins Pro., 
dromm ilie Niw Hollanu plants after tlie mittiod 
ol Jussieu ; and many a bot.iM.st enjoys llii.s national 
ti'iiimpli who is reitainly not competent to apjaeciHtc 
the merit of that work. The plants of so novel a 
country could not, at Uds.timi .it day, have Iiecn pre¬ 
sented, wiili .so inueli advantage, to a philosophical 
botani.st, us m some n.itural arnnigement, however im¬ 
perfect ; nor will many students travel thither, to 
make them out by methodical invcsUgalion. The 
tourhsteiic of our learned Jiicnd’s book howevci will 
be the PlanttE inccrltr sedis, nor can it be judged, as 
to the iiurii of the systeiii cin|)loyed, till it arrives at 
that conclusion. He hmiseli will surely not reckon 
it complete without a Liniiaian index, 

“ To give the precious inctal sterling weight.” 

(J. J.) 



B b T 


B O U 


B«laiiy 

Hav 


villi' 


BOTANY BAY, the name of a British aettle- 
ment iu Now Ilolluful, for the history of whicli, see 
Holland, New. iw tha Enr^clopadL unci the same 
hoiui in this Supplement, for an account ot' its j>re- 
sent .Ntate. 

BOlJ'iiAINV'IBLE (Lours Antoim; dkI, a ce¬ 
lebrated Cireiininavi;;ator, wa.s bom in Bans in 
17i;9. His (aihcr was a Notary, and one of the 
Slicriirs of the cit} of i^aris. The parein.s of young 
Bougainville wisli.'d him to practise as u L.iwyer, 
ami. for this puipose, he was received Advocate 
in the Parliament of PAri.s; hut his own inclina¬ 
tion was averse lo the |)rofession, and he enttred 
into the uriny in the corps of musketeers. 

He associated much witlK'lairaut and D’.AIenrbert, 
who happened to live in his neigidrourhood. mul 
from this intercomsc he Ji'rived hi.s knowledge of 
Algebra ami Fiuxioas. At the'age of twenty-five 
he puhli.shed his treatise on tlie Jt)fcp;ral Ciil'rn/i{.\, 
intended us a supplement and contimmtion of L’Ho- 
nital’s treatise Des in/inimutit -peti/s. Bougainville, in 
his preface, declares, that all he has done in this 
work, is to place, in a systenwtic order, the formula: 
of different mritheinalieiuns. 

He was raised to the rank of Major in the Picardy 
regiment. He went to London us seerclary to the 
French embassy, and was clioseii a Member of the 
Iloyal Society. In ho went to Canada as 

Captain of dragoons, and having distinguished him¬ 
self in the war against Fhigiand, was rewarded ljy 
tile cross of the order of St Louis. 

After the peace, the IVeiich government having 
conceived the project of planting a colony on the 
Falkland Islands, Bougainville undertook to begin 
this establishment at his own expenec. The Falk¬ 
land Islands, to which Bougainville gave the name of 
Mulonines (that is, St Malo Islands), are in .^1“ south 
latitude, and 10" of longitude to the cast of the me¬ 
ridian of Cape Horn. Fish is abundant on their 
shores, and there is pent or turf for fuel, hut no 
wood. Bougainville began the settlement by land¬ 
ing some families of French Canadians. The numbev 
of settlers was increased afterwards to 150. 


This colony excited the jealousy of the Spanish 
government; and the govermnent of France agreed 
that it should be given up to the Spaniards, the Spa¬ 
nish government undertaking to indeienify Bougain¬ 
ville for the expence he liati been at in forming the 
establishment. 

As 0 consolation to Bougainville for the loss of 
his colony, he was uppointi'd to eomtnaml the 
Frigate La Haudeuse of £i(i t iglu pounders, and the 
transport L'KtoiU:, lo go on a voyage of discovery 
round the world. Hu took with him Commer^on 
as Naturalist, and Verron as Astronutner. 

This was the first voyage round the world per¬ 
formed by the French. Since the first circumnavi¬ 
gation by Magellan under the Spanish Government 
in l.'iiy, and that of Drake under Queen Elizabeth 
in 1.577, eleven otlier circumnavigations of the world 
had been performed, part of them by the Dutch, and 
part by the English, and also several voyages of dis¬ 
covery had been made in the Pacific Ocean, without 
circumnavigation. 

The expedition commanded by Bougainville was 


at Buenos Ayres at the time of the seizure of the 
.Tesuits of Paraguay. The missions on the river 
Aragaay, in the province of Paraguay, coniiiiuod a 
population of b00,f)00 Indians, divided into paristics, 
and governed solely by the Jesuit p.iri.h priests. 
No oilier Europeuii.s but the Jesuits were mliiiiited 
into the country, in order that the work of con¬ 
version might nut be frastrated liy bad example. 
The produce of the hdiour of the Indians vva'i de- 
livcrtd into the hands of the Jesuits, who furnished 
them with food and clothing. For this purpose the 
.Jesuits hud warehouses filled with Flurojioan and 
American merchandise, and also a iiuniher of slaves. 
They had schools for iiistnictiiig the Indians in mu¬ 
sic, painting, and other arts, 'riie Spanish govern¬ 
ment having determined on the suppression of the 
.k'suil.s, took every precaution to prevent their being 
inforiiied ol' the intended measure; and tiiey were 
arrested anil sent to Europe without any attempt at 
resistance on their part. 

Bougainville passed the Straits of Magellan, .and 
ar.ehored for a week at Olidieite, vihere the F.nglish 
navigator Wallis had touched eight months before. 
A young man of Olalieite joined the expedition, and 
was taken to Paris, where hu staid thirteen muntlis. 
On iiis way back to his native country he died of the 
sinail-pox. 

The numerous rocks and other dangers made Bou¬ 
gainville turn oil' to the nortli-eu.st, and prevented him 
from eontinuiiig a westerly course, so as to pass 
through the chaunci which separate.s New Iloiiaiul 
from New (iuiiieu. These two l.sluiid.s, in lii.-i general 
chart, are laid down a.-i funning one, although he 
jKissessed some infonnatioii of the existence of the 
eliaimel. Two years after, namely in 1770, Captain 
Cook sailed tlirough this cliunuel, so dangerous by 
its coral reefs. 

The expedition having now crossed all the meri¬ 
dians of tile Pacific Ocean, aud suifering from the 
scurvy in consequence of scarcity of food, came 
to anehor in the Gulf of Cajeli, a setticiiient of the 
Dutch h'ast India Company in the agreeable Island 
of’ Borou, of the Moluccas. The Governor li- 
lierally supplied the wants of the expedition. He 
lived s]>leiididly in a house built in the Chinc.se style, 
and judiciously adapted to the warmth of the cli¬ 
mate ; his wile and daughters wore the Chinese dress. 
“ 8a uiaison etoit la notre,” says Bougainville; “ a- 
toiilc heurc on y trouvoit a hoire et ;i manger, et ee 
genre de politesse eii vuiit bien uti autre pour qui 
surtout se rcssentoit encore de la famine.” It was 
the beginning of September, and the exped.'don 
shortened their stay at Borou, in order to take ad¬ 
vantage of the latter part of the easterly monsoon, 
which carried them to Batavia; from thence they 
jirocceded to the Isle of Francx'. Commervon re¬ 
mained at the Isle of France, that he might from 
theitce proceed to examine the botany of Madagas¬ 
car, as did 'Yerron, for Uie purpose of observing the 
transit of Venus. 

In 1 769 , the expedition arrived at St Malo, after 
a voyage of two years and four moiulis, with the 
loss of only seven men out of ujiwards of gOO. 

Bougainville's account of the voyage is written 
with simplicity, and in a temper which iuclined him 
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to \i('w objects on tin.' liuinorous side. courage, 
till' good humour witli wliicli lie inaintaineil siibi>r- 
dinatiuu, and bi'< iUtonlion to ttie hc.'iltli .-nid comi'urts 
of the ci'cw, arc cvorynlierc coiisjiii-uous. 

Tlu' art of makiiig uitroiioieieal obMirvations at 
ijca wa'i not so imicli iiiiiirovcd as it i.-; now, and 
cspccialiy the methods Ibr ascertaining lli»' longiindu 
were \ery defective. In censcijucncu of this, Hou- 
gainville’s cliaits are erroneous, and particularly in 
the longitudes. Neither ilid hi' remain long cinnigh 
in any place to maKo partienl.iv surveys. 

nougiiiiiville’.s life \iiis an .lelive one, so that little 
of it could he devoted to .study. On In’s return to 
hVitncc, his tinie iias pu'sed in the company of the 
highest circles in I’ai'is. Jlc had the eommaml ol’ a 
ship under l)e <iras.>e and l)'l''staing ; and, in April 
lT‘'^li "hen the iTcneh Heel was he.ilen, he iallied 
some of the hcaten .ships, and hroiighi tinm ieto 
St I'iuslaehio. .After the |)ca( ;', hy ivhieli ilie indi'- 
pendcnce of the United Slate.s of America uas .se- 
eured, Hougainville returned to I’aris. The .\eii* 
demy of Scienecs was at that time compo.sed ofpin- 
sioned members, and of associates who had no su- 
l.iry ; llougainville solicited and obtained the place 
of .\s.sociate of the Academy. 

lie hud a project of making avoy.igo of discovery . 
tonard.s the north pole. As this ilid not meet with 
.support from the I'reneh (lovernmcnt, he sent his plan 
to \ilmiral I’hipp.s ; I’hipps, lunvever, i'ollowe'd a dif¬ 
ferent (‘our.se from that proposed by llougaiiiville, 
but ho only got to the 8()lh degree of north lati- 
iiidc, 

Itecourse ivn.s had to llougainville in order to re¬ 
press the mutinou.s di.s|)osition of the .sailois in the 
Krinch Niivy, hcforc the hrcukiiig out of the He- 
vohition ; hut lii.s ellbrts were ineileetual. lie h.ad 
the rank of Vice-Admiritl in 17f)l- In )7.9~, he 
escaped almost miraculously from tlie massacres of 
I’aris, and wnit to live on his estate in Nonnandy. 
He was much attached to the (aovermnent, whicli 
was then falling. lie lived on his estate for some 
time ; it was the only part of his fortune that the llc- 
volution had Ictl him. He was chu.sen ^ Member 
of the Institute at its first formation, unu, in const;* 
(jucnco, returned to reside in Paris, lie succeeded 
Borda as Member of the Board of Longitude. In 
liU old age, under the governuient of Bonaparte, he 
(fiijoycd tlie dignity of Senator, was created a Uount, 
and Member of the Legion of Honour. 

He retained his good-humoured liveliness and 
his mental faculties to tlie last, and died in 1811, 
aged 82. 

He was married, and had lliroe sons who served in 
the rrench army. He was always eager to pro¬ 
mote science; and.he conducted himself during the 
Revolution, in such a manner as to obtain the re- 
.spcct of all paities. His eloge is written hy De- 
iiimbre in the Mniwm iif'ihe lustitutc, (y.) 

UOL'CiUEIl (Petsh), an tminent rrcnch Mallie- 
niatieian, was born in ItijlB. His father was King's 
ProJ’essor of Hydrography at Croi.vic in Lower IJri- 
tany, one of tlie best Hydrographers of his time, 
and author of an excellent Treati.'-e on Navigation. 
^’onng Bojgucf was bred to Mathematics from his 
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inrnney, and made rapid progress in that science. Iloaguer. 
At. an early ago he wa.s ufipointed to succeed his' 
father in the cliiiir of Profe.ssor of Hydrogr.iphy, 
after having undergone a stiiet exaniinution in ,Ma- 
them.ilie.':, so as eompictely to !Miti’'ty Ins examiners. 

Ill l7‘-7, he gained the jirize given liy the .Academy 
of .''l ienees of Parii, for hi" jiapcr On thv Of.'.t Mnii- 
>i( r o/ /'oi niiii^ (t)id tlhtriliuiinn the Mastt oj Ships. 

He got two other prizes from the Aeadeiny in‘the 
coin'.'i' ol’four ^car.s ; the one was bestowed on him 
I’or hiv 1 ll.'i.'-erl.'ition On /hr hist .Methodo/' uhser'.'iHi^ 
the .iltituSt oi Std'''' ol Sea; the otiiir, for hi.s 
[i.'ipi'r On the bed ■Mcthint !>/ iiip, the Vaii/dton 

of the Comfio'-’: at Sro. 'I'hese paper-, are published 
in the I’li.i dei.dicdemie dc\ Scttiiir-t. In 172p, he 
puhlislied .a work entitled /'.s.\oi d'Optii/nr sue la Oio- 
dati')!! de la I.umir/e ; the ohjeet of which i.s to 
ik'line the iiuantily ot’ light which is lost hy pus.sing 
through a civen extent of the atmosphere. He 
finds the li^it of the sun to he oi)() times more in- 
ten.se than tiuit of the moon. 

He Was soon after made Profe.ssor of Hydro¬ 
graphy at Havre, whereby he had the advantage of 
being nearer Paris than before; and lie was eluisen 
a-.'oeiate (ieometer of the Academy of Iscience.s, a 
pl'iee which did not rO(|uire re.-.idene(! in Parks. In 
this place he was the sitece.ssor of Alaupirtius. 

Al’tei wards, he was promoted in the Academy to the 
pl.ice of pt nsioued .Astrononjcr, and came to reside 
in Pans. 

It was resolved in Vraiicc to send an exiicdition 
to South .America for the purpose of meusiiriog a 
degree of the meridian near the eijiiator, hrimi 
that measurement, compared with the length of a de¬ 
gree of the meridian in other latitudes, the deviation 
from sphericity in the figure of the earth might be 
known. 'I'he Academy made choice of I’onr of its 
members to proceed on tins voyage; they were 
(iodiii, Bouguer, and de la Condumine, for the 
geodetical operation, and the younger .Ju.ssieu Ibr 
ohserv.itiinis in Natural History. Bouguer and his 
fellow-travellers sailed from La Kuchelle in I7'hj, 
and it was ten years before be returned to I'’runcc. 

The account of Ins operatious during the expedition 
is given hy him in the A/. ‘>wirs <>1 the /hudeni// of 
Stinices, 171 -I, and in a .-.eiiurate work, entitled 
La luf^ine de In 'fi t re dele) minre par les uhsnxationa 
de M.^l. ISuniitwr et de la Coodtmine. Tlmre is 
likewi.si; an account of this i xpcdilioii published hy 
Don (ieoige Juan and Don Antonio ile IJlloa, two 
.scientitie naval ufiicers, who acconipanied the expe¬ 
dition by order of tlie .Sjiaiiish Goveinnient, 'I'lie 
length of a portion of the meridian was mea.vured ou 
the ground by means of a base and a set of triangles. 

Then hy observing the altitude of the e of Orion 
which passed near the zetiitii, simultaneously at the 
two ends of the meridian line that had lieen measur¬ 
ed, that line was found to contain J” 7' of latitude. 

A star near the zenith was employed, to the end that 
the observation might not be alfcctwl by nt’raetion; 

( of Orion passed the meridian in the zenith near 
the middle of the line ineusun-d, so that the dis¬ 
tance of that slur south of the zenith of tlie northern 
extremity of tlic line was D U5' Ki''; ana its distance 
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Eonsn«‘r. fwrlh of the zenith of the southern extremity of the 
line was I" H' l:f' ; tlic sutn of tliese two numbers 
niakin;; ;{" ?'• fhe altitmic w.is t;i ,’n by zetiitli 
sectors of a loiij' radius. 'I'lie ground on wliicli 
these operations were performed was eh''-at('d I'.'.dOO 
feet above tile level ol' tin* sea. and 4V'0(l feet above 
the neij;hbouriii<; city of (inito, and situate- in a 
plain e\tendiii ‘4 fro-n north to soutli, between tho 
tno ridj'es of the ('ordi)leia. 'I he nortlu-rn extre¬ 
mity of the are was on the (tpiator. 'J'lie len};lh of 
the degree resnllieg w.ts 7(17 toisis; but this e.as 
the degri-e ol'a eurve eiii mn-cilhed round the earth 
at tile height of I .! feet .ilane tin- Icm I ol' the 
je.i; and the lengili ef the degree it the le\il of the 
sea dediU't'd Iroiii I hi--, with some oilier t-oriei tions, 
i - toi-i Thi', lei-elli of the ch-giee of the 

luiiidi.in at tin- > i|u,;tor -- eoui|un-i'd with the dt-- 
gree ot' the ne-ridijm nii.e'ired in I'raiu-t-, with the 
tlegree measured iin.ajilaiul, and with the degret- tif 
longitude dediii eil in the s-iulh of l-'ranee. I'roin 
this (-ouipari-on it w.is coin lulled, that the (-(juiito- 
ri-il dianieler of the e irlh is to the polar diameter 
as J7P to 17 s, and that the (-(paatorial radius of the 
i-artli was about i-ight leaeiu ^ longer than the polar. 
Siiue the tinu- of I'.oiigon i-, digries hast, been niea- 
«urt-d in dilft-ri Ml i iiniat, s, w ith more .it-t iir.ili- iii- 
•truMieiils tli.iii he |'Oss(.sst d ; but the prieisi- pro¬ 
portion of I'it- eijiiatmi il and polar dianieli-rs <d' the 
tarlli is not s -l Inia’ls a-i eitaiiii d. llt'iigiu r makes 
tin es.eess (,l tin-eipialo; ial <liain'..tei ah,)-.e the judar 
f-i bo I-i , . ^ r Ne'.stiin iii.ole il l.a[d.u'i', 

t all-ill.It lOg fiom tile Iimar niotioii, .^lelander- 

liielin and \.inhere, tioin a ih-giee i.u-.isuied anewr 
in L.ipl.ind .n I eompared with llietlegree iin-a- 
sui'ed III the jiiovniet- ol' (.^iiilo, - ' H-'iiguer I'oinul 
the s( 1 Olid' ptndiilmii ol a line slioi lt r at the 
Mimnnl ol' I'it-lum-lia than .it the lisil of tin-.se,i ; 
til,It Is. tin- loit-e t‘! giasil_\ was le.s.s by one I'.’Olllh 
p.iit at :h.il 1 K s.. 1 : 011 , 

lie iii.idi- some oii..erv.ilions on tin- limit ol' per¬ 
petual snow, a siilljt i-l whicb ll.-is In-i 11 eliieid.ited, 
.sMHt- bis tlim-, by lln- researi lies of llinnboldl. Von 
Ihn II, \\'.diloi’l)i-rg, .md utln-r.s. ;\t the eipialor, llie 
bunt of perpeio.il '.um | i.,7(i(/ u-et aliost- tlie 

SCI: a beieht I'.pi il to tli.it of Moot lllai.i-. In 
.Mesieo, in tlie I ititmle of l<^''.’il', it is at 
feet, aeetnibiig to liiimboldt. lii l.ilitmieI.V, 
where tin- l*i ,d. ofrim iitli is situate, it is sopposeil 
to be feet: the re;ik is imlj I I,lot li-i t, 

and lias no pt-iemii.d 'i-.ou. On litiia, in hititiule 
.'57'' .'id', till- edge of tile peri-miial snow is at the 
lu-iglit of ;i(i(id fi‘t l. On Momil (.’ancasns, in 1,-iii- 
lutle t '' .'50', the iiimt is at (ipdd feet ; wliilst on tin- 
I'yrem-es, in l.it'tmle I' 1 >'. it deseemls to ,Sldd 

. ahove tin- sea; ami on the .'■^aiss Alps, in latitude Hi', 

to K'J'H) ft si. In Ifel.tml, in latituilc li.i'', the edge 
tif till- jiertmiial siioss is at the perpendicular lu-ight 
<if fci-t I'rom the si-;-,. In La[)lanil, in latitude 

b'TSt here the summei.s arc wanner llian in Icc- 
laiitl, Ihoiigli tliewint.rs art- colder, the perennial 
Mi-.sv does not tli-.seeiid so low, ullaining only to 
'i.,Ud I'ri-neh feet I'loin the sea, a.s \'on Bueli and 
\\ .ihli-n!)i rg asi ertaim il by b.iromctru-al observa¬ 
tions. Wilt 11 tlie latitiidi-.s are the .same, a solitary 
Bitmnf.iin will lotse ilic edt>e of the pertiinial jnow 
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higher than a mountain aurrouiulcd by Others, im 
.leeoimt of the warm winds from the neighbouring 
plains. A mountain in an inland situation will have 
the border of the peremiial snow higlu-r than u 
inouiiliiir) in the .same l.itiliide, and sitiiuted in an 
island ; the sinmners whieli reduce tho limit., of the 
snosv being svarmer in the inland situation. When 
the mass of perennial snow is large, glaeii-rs ate 
forim-d, sviiii-Ii desceiid belosv the limit of perennial 
snow. ('iiiiiihora(,o ha.s .OHIO feet of it.s height 
cnvei-;-d svitli pi-rpt-tiial snosv, according to Ilumboldf. 
Hoiigucr flioiight Jie could perceise that tin- cloiuks 
do not usct-ml higher than 2J-00 feet above the snm- 
iiiit of CliiniboraijO. If thi>re were mountain.s sslioso 
lieigbt rt-.-ielit-il bevmtl the greatest height to whieli 
tilt- i-lniids a1t:tiii, all the [>art of tlie moiintaiii above 
tin- region of the elonds woulil be I'ree from snow, 
ablioiigli i-Nposeil to inli'ii.se t-olil. On Houguer's 
mjiposition ol'llie Iii-iglit to wliieb the eloiids asi'cnJ. 
the upper limit of snow at ('liimbi)i-at,.n svoiilil bo at 
till' lieiglil of g’-!,'.’dt) feel abose the se.i; aiidtbc tli'- 
linieo bi-tsseon tin- iipjH-r limit of snosv ami the losver 
limit would be Ibt-re about 'J’SOO feet. 

nougiu-r, whilst In' was at the etpiator, madi- ob¬ 
servations to as'ei-rt.-iin the obliquity of the t-elij>tii-, 
ssliieh be found to bt- -i.j'’ 'eh' He also made 

soiiit* i-\perimenls 011 the tlesiation of the pliimb- 
liiie from the seitieal, oecnsioiieil by the attraction 
of a neighboui iiig mountain, a phenomenon alter- 
warils insesiigatetl by Dr M;iskelynt-, on the moim- 
tain S<-iieballit-n. 

'I'he iiimiber of ISoiiguer's p.iju-rs euiitaiiu-il in the 
))riiil(-i| Mt-moiis of the .Veatlemy of Siiiiii-es, i.s a 
prool'ol' the ii.s.sitliiify svilli whioli he peil'ormed his 
iliilv ill the .\t-;iil(-iiiy. His Ildioiiii-lii is tleseiibtil 
ill tlu- .Ml moils of the Aiadi iuy for 171-.'’. It i.s an 
tilijeel-gl.iss Mieronit ter. and its essential parts con¬ 
sist of an ustioiioimeal tlioplrii- 'ft-Jeseope, with tsso 
obji'Ct-glasse.s of the same foeal length, placeil side 
by side. \\ lit-n this instriniu-ut is tliri-t-ti-d to the 
'vin. e.ifli object-gln.ss gives an iniagi- of that liimi- 
i-aiy; uiul the objit t-glasses are so platetl tlial the 
limbs ol' the two images toiieb sslico the diameter 
of lilt- siiii is gii.iti-'t, uiitl ssbeii tlie diameter isliis, 
llii-K- i' an iiileisal btlsseen the limbs ol' tlie two 
images. 

.'some fxp't riinenti-rs mainlaiiK-d that the ]>Iumb- 
line bail a tliurn.il oseiilulion ; 15ongni-r sliowcil that 
il reniams at ri-st. lit- emi)li>sitl, tor this puipost-, 
a Teleseope atl.u lii-il to the end of a t li.iiii I.S7 feet 
long, siispeiitli'd within the dome of the ehmili of 
the Hospital of liis.ilitls at Ihiris ; tlie 'I’l li-si oi>t-ssas 
tlirected to a distant mark, so tlial any motion iu 
this long peiidiiiinis .sssti-iii might he sei-n by ibi- 
deviatiuii ol'tbe w ires oftlit- 'rt-lt-seopi- frooi the iiiiu k. 
Tilt- partieiil.irs of tbi.s exjii-rimeiit are to be loiiii'l 
in the Mi'in. i/r rAcinlt imv ifr\s Scii inr\, 17'>l. 

•,ln the volunit-for 17-'5.P and iTfP, tlieii- aic pi¬ 
pers of Ills on the astronomical lefraetion m the 
torrid iioiie, p.irlicularly in cases where tin star ia 
.seen at nunc than }>0' from the zi-mlli, m loiise- 
qiienee of Ibc observer being in .1 liigli sit nation. 
In the volume for 1" f7i lie pio|)ostil a log ol a new 
construetioLi for measuring a ship's wai. 

Ill the same collettion, tin re are papers of his Ci\ 
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tlif* of tlu’ poiiduliiin, do tlic fonn oI’iIk' pmv.' 

nliicli miHIts liM'l u'-i'liiu'f in jiassiiij; tliinnuli tin- 
watt,-!', and nn a nl' oiIkt .»nliii-i'l«. lie l»< - 

sl<)\n‘.l great p.iin- on Iii-; v\<irKs, and lli^ liialtfi .'it 
lenj'tli ln'e.inii’ inei.ii'ed l>y a M'den'iiy and 

tnn enn-lant .'nidn .ttinn ivi vcieiitilie put-nit.-. lie 
died in 17.")^, aged ^i\t\. J li-. iti'inj-itmii wa- n ttn- 
I’allv mild, .iiul llie di^-.eiv in-i.- lliat .iiu'e In'twec ii liim 
and Iii'- iVlIms iKuellei de la Cinid.iniiuo cail-ed inni 
great 'H'\ati()i . He aa- impi-. --ed, i’lnni !ii< 
ve.ii-, n.lli a eonv n;l ion nl tl'e tmtii- (d'( In i'-tiaml\. 
llv e('<Mii>iii\ lie liarl aMiniii l >i inodiiaie Imtnne, a 
par! of n let'll lie be<|i'ej'lIn il to ilie jionr. 'I'lie f'ol • 
loiviiig i-i ;i li'l of III.-. I rincip.it noik^: 

'!') iiil'-rOp'I'jii.' !• ht (I ruilal inn i.'r liilnn,i\r, 
I 7‘’)) .1 ml I 

/■.'/ 'ii/ii/is %/./ fr ill f/e !' I .!< Hi’.ii •'■I'll il.-, 

/(■» 1 7." !• ; tmolli-. r cdilion in I7I'I. 

I tat! "' tlr unr/ir, th- !inn, n! i/c .st s 'iin-i- 

,tiih-ny, 17W), Ito. 

f.fi <lc hi (/f ft I'lrii.'t r, pi(i #. v Ohsm- 

, illi'iift ill- d/cvv, (i.i-t rf (/<■ ft: ('•ln■|/|::.:..l■, 1 i. ti'/t'\ 

pm 01 till',fit 1 . 1 !//in /’finn; Tar M.15i>agmr, 17 I'b 
l-io. 

S'nni. an I'l .till' th- K.r, I'o ,'c/n/ii/ 'I'/'ifn- 

> ir <1 /' I’t'ti .pn (In 1 7 j.'i. \ III »' t'di- 

tiiii! l)v di- la ('aille 1 7^! I ■ 

Sii/i'lKiii tf' f’t ■I’tr l*i nlilfiiift snr ta d/a- 
ntni'.rt ifi'', Vm.'.-nnx, 

Opr, itt’onn /iute< pniir h: Vi'iijunlmn dn tlfpir 
dll nii r’tl’iii rntir ft .iin/i n\' ; 1*11' .Ml S't. I’nm- 

guur, t'ainiis, fas-.iiii, it I’ingre, IT.'.»7> 

.■\fter his niliirn tVoni .''<)iilli America, he \va.> 
ICdilor of the ■Tumnut. drs .SVreeav. Sonit' nl' In’s pa- 
j)er.s in the Mfino/r.i /if'the Afiidfini/ o/‘.S'<v'c«i C' h.ive 
been iiientionod in ihi.s article; his iUonf i.-, contain¬ 
ed in the I'olunie for !»•) 

llt)UL'rON' (Mattiikw), a Mamifuetiirer and 
practical Kngincer of gri-at celebrity; .soii of .'1.it I heir 
Jioulton, by hi.s wife L'hri.-<tiaii, dangliler of .Mr I’eei.s 
of Che.stor ; was horn at Birmingliain the 1 +th ot' 
Septi'mber 17-8, and died in August l.S()«». 

Ho was educated at a neighbouring grammar 
school, kept by Mr Ansted of Dentond, and was 
called i-arly into active life upon the death ol' his fa¬ 
ther in 17 t.";. 'fhe various precc-.ses by which the 
powiTs of tlie human iniinl have given laei'ily to the 
artist in rendi'i'ing the ilillereiit fnriii.s of matter ohe- 
vlii lit to his romiiiuiid, alfonled aiiipli' scope for the 
I'serei.se of his inventive f.iculties, in improving the 
m.imifac'tiire.s of his iiativi' place. His lir'-t attempt 
w.is a new mode of inlaying steel; ami lie siiccied- 
cd in obtaining a eon>idi'i'.ii)li' demand for tl e pro- 
iliii'ls of bis m.iimlai toiy. wliiib were prineipally ex¬ 
ported to the Contiiieiit, and not iiiieoniinonlv re¬ 
imported for dome-lie u.se, as of foreign in.inufac- 
tnre. 

In 17I>~. bis foitmie being .dready eonsiilerable, 
be pnreliased a tract of b.irreii luatli in the m igii- 
bomhood of ibrmingliiiiii, with a singli- lum-e on it, 
ami llicie i’oiliuled, at tbe expeiiee o;' I,. !)0()t>, the 
maiiufaetoi V vv bich b.is been so llom I'.'ii.ig, and so 
'c'l known under tbe ii.imc (>f St;l;o His irorknu a 
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were at lirst prineipally enijiloycd in the iinitaiion of I’oult 
ormoiihi, and in ci)|)\iiig ml painiing.s with great ae- 
I'lir.iey, by iiieiins of’a mci li.inieal prore.ss wbieb 
was invented by a Mr i-igg.’iiion, who afterwards di.s- 
tingiii.-lied liim.-elf by v.tr;' ns work.s in .stained glu.s.s. 

.Mr I'xMiltmi, liiiding the Ibrcc of liorses iiiadeijnate 
to the various purposes of ilis machinery, ereeltd, in 
J7il(, a '•te iiii-eiigiiK', upon the original construction 
ol‘■''savery, whieh, iiolwilhstaiiding the inconvi-iiieiice 
ol' a great lo-.s of steam fiom coiuleiisation, I)y it.s 
iimiK'dl.ite cont.ict with tiu* w.vter raised, h.is still 
.some advant.igi-s (iom the simjdieity ol" tlie app.iratiis 
which it U't|iiires, and ha-even hllclv been found to 
siici I'cd Will iijH.ii a small sc.ilc. Ibit ,Mr lbndlon’.s 
o!i)Cct.s reijiintd .1 splj niore ptiwerfiii machiiie, and 
he hail the disifi- mieni to [icreeive that they might 
he VI ry ciimph'lely allanied by the .idoplion of the 
variom iniproveiiienls kilel_j made in the steam-en¬ 
gine by .Mr Wall id' (ihi'gow, wno liad obtained a 
patent for llu'iii in I7l'|). tlie privilegi's of vvliii h wi re 
e'.tendcd, in 177-7. by ;'n act of I'arliamcnt, to .1 
tciin of o.', yeai's. ^Ir Ihiiilliin nidueeil this ingeni¬ 
ous and sciciitilie inventor to remove to ilirmingli.ini. 

'I'hev eomiiienecd a p-irlnefship in hu.situ'.'s. ami es- 
tabli-iii (I a inaiiul'.lclory iif si, aiii-engiiies, in which 
•tc( iir..ic cMciilion kept paie so well with judicious 
de.'igii. that its prodiii'tioiis contiiiiieti tube equ.ilU in 
1 ‘(I'.".' with the public alter the espiratiiiii of the 
tl nil III’ til,It legal privilege, w'liiiii at fiist gavi- the 
{irnprietoi h the taxeinsivi' t iglil ot' supply ing them ; 

;iiid V liii'h h id been eoiilirnied in 1717- h.V a di'i'i-ion 
of till- L'oiirl of Aing'.s IJciieh againsl some eiicroaeh- 
liU'iits (>n the right ot the patentee. It was princi¬ 
pally for till' piiipose of caiiying on lliis iiianut'aclo- 
rv vii'li gn-ater eonveiiiem e. that the propriefors es- 
tahhshed an irou-louiidrv of tliiir own at Smeth¬ 
wick, in tlie m iglihonrliood of .Soho. 

In I7S,7, .Mr Hinilton was inatle a Fellow of the 
Jioyal Society, about the .same time with Dr Wither¬ 
ing, .md sevi-ral others of his staentifie neighbours. 

In 178.8, he turned his attention to the subject of 
coining, and eiected iiiachincry for the purjiose, -o 
('tensive ,iiid so eoiiiplcte, that thi‘ operation was 
pcrl'iiniicd w illi cijnal ceenoniy and [jri'cisioii ; and 
the coni'I'ould not he imdatiai by any single at list, 
for Ihiir noiiim.d v.ihie ; e.-n ti of the stumps coining, 
with the atiemiame of a liitie hoy only, about eighty 
pieces In ,t mmiili 'I'he preparatorv operation of 
laminating c.I d euttin. out nutal. i.s perl'ormcd 
ill an .id|o>;iing leom; and all personal eonunimiea. 
tion hetwi'i'ii ihi' woiLmcii employed is len.lered un- 
iieces.sary, by the nieetianieal coiiviyaiiee of t/ie wiirk. 
from one p.nl of the iniiehmeiy to another. A 
coinage of sdvtr was executed at this mint I'o.' the 
bierra Leone Company, and another of copper for 
tlie l'7ast Indie.', besides the pence and hallpencr 
at piisint ill circulation throughout Knghmd, and 
u large (jnantity of money of all kinds llir Kiissia. 

In acknowledgiiitnt ol’ .>Ir Boulton’s sirviee.-, and 
in ri turn for .some specimens of his different manu- 
tactnres, the Fniperor Paul made him a present of n 
vahialile eolli etion of medals and of minerals. 

.Mr Boulton oht.iiiied, in 17‘)7, ;i ptiteiU for » 
mode of raising water by impulse, tlic specilieation of 

It 
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Runliun wliicti ij in the ninth viihiint’ of the Rejicr- 

ninili)i>ii I'-llo- Jl Innl hcfiuleinoMs'.r.tted by I)ii- 

X nicl ItiTnonlli, in the lu’giuiiin!; of I...' l.ixt eenlnry, 

tiwl «;HiT tl 'Ain^ tlii'oiigli it |)il>i'. anil arriving at ii 
part in nhii'li ilo' pipe iis biulilenh contrneteil, would 
iiiivc it-i vi'loftv at (iibt very greatly i)iert'a«.i d ; Inii no 
priielieal applicntion of tlie principle a]i|>i'irs to have 
been attempted, until an ;ippuratii<< na. set up, in 
I'P'.'. by Mr Whitehurst, for Mr ligi-rton of Onlloit, 
in (■|ie''hir'’; consisting of an ;iii-\esscl, connnoni- 
eating with :i waterpipe In ;i valve, uliich wits tniced 
open In the pressure or r.itlur impulse oj' the water, 
whin its passiige thron;,h the jnpe m.is sodiienl) 
.ntnpjii’d hy tiiriiing the i oek in the i)ri!iiiei\ cotirse 
of ilomi'lie lennomy; mid althinigh the pipe, 
through Mhieii ihe naler iijis foreeil up, w.is nl ino- 
d-‘r.ile lieialif, the air-M'S'i-l. whieh was iit first m.ide 
fcfJe.id. w.is svion hurst hy the *• momentous liiree," 
as Mr Whitehurst very properly terms it. The a|)- 
p,n'.itns liad exeited nnieh attention in I'raiiee, nn- 
iliT the n,inii; of 'loiilgollier's hydraniic ram, and 
Mr liiMilton added to it a nmnber of ingenious nio- 
(lifuMtieii.s: some of nhicli. liomver, are more cal¬ 
culated to ilisplav the vivid im,'giiialioii of a piojec- 
tor. ill.m fin .sound iuilgmcnr of ii pi-iiclical Ivngineer. 
whieh had in gi ni ral .so .sfrongiy c)i:iraeteri/ed all 
his piiidiietioiis. 

lie died, .ifter a long illness, in possession of con- 
«idi rahle alilnenee, and of miivi rsal esteem, le.'iving 
.1 son and a daughter to pi mil by the vve.'dlh and re- 
sjH ct.ibilit v whieh he had acquired. Me was buried 
on till JUli of .\iig,usl at lla.idsworll!, near Soho, 
atieiided hy ,i pioiessinn of (iuti ivc).'l.nu‘ii, and hy 
a ii'inieroiis II.im nl' hi- tViemIs and aeqii.-inlaiice. 

I l/.‘e//,/.v .I/,.- OiK l.'S(i'), p. .M'.S.l It. J 1 

liOl liHtiS. Isi |. n;-. In the i/,/mve^/,,; mil 
i" Inn.id .1 jireltv full ...'enmit ot’ the iliseiivery and 
'•Itli naiit nl'ilii- Isl.inil. 'i'liere has sinen appisircd 
l!;ewn'k nl‘ M. Inny de Si Viiieelit, whieh, lliniii:h 
mlilled ! /.i ///:• ft :ir I'l/Ih'lihi! /i/f- n/’ 

i', in liii'i. almn't t ntirely neeupii-il by a 
veil dilnliil ai enmil of Ihuii bon. In ISM, also, 
an i.lliei r ali.ielied In the lliilish expedilinn ag.iilist 
tll.it Islao.l. niihii'heil .III At'riiniil tif' il.\ i 

with .111 \pj.i eli\ II.) its I’ri'senl .Si.iin. loom these 
III. Hi rials we .ii'i eii.iliinil to make some iinpurlaiil 
aiii'.iiim)' tn the iolinm.itinn I'nrmeily ,'ommimiejli il. 
.Sirari.nc file phvsie.il siniil'ire of this Isle being the pmiil 
ai.il Asi>i1 1 , nil wliieh lml^t 11. w lighi has been tlirovvii, .seems lo 
1.1 rit our first al'.eiitinn. l!oml)in) does not, like 
the isle of lianee, cniisixi nf a level pl.iiii, fmin 
whieh eoiiieal hills arist in di t.idled masses. 'I'lie 
whole Isl.iiid is as it. wiie ene momitaio, having il.s 
most elevated points in the to litre, and thence slop¬ 
ing grailnaily tlnvvn to the s, a. This great mmioiain, 
however, is split into two jiortions, x>f whieh (lie 
lolHesl, situate in the nnr'ihern pari, is called tfii' 
fi/ni iiiiil i's snniniii, the /V'lo' i/o Ai/gci 

(.Sninvy J’e.ik). There is lure no ineseiit aitiie. of’ 
veil .line fire ; Imt tlie ireqneiil oci iirreiiee of iti ep 
viiili Vs or haiins, Mpid liveis fiordei'i d hv perpio di¬ 
ce!.u walls Ilf loek, liiM'iel.s prei i|nta!'d into these 
Valley ■, III,vl toirent iltie prisms often di'pn-eel in 
regular eoleumade.', sirata ihiowji into the must iire- 
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gular positions,—all thc.se, in M. Bory de .*^1 Viiueut'* Bourbon, 
opinion, indicate terrihle physical revolutions in for- 
mer times. The northern mountain is entirdv vol¬ 
canic, and the [iln nomeiia present themselves in an 
extraordinary state of freqiioiicy and activity. This 
writer not only eonecives botl) tlie.se tnomitains to 
be oiiginally volcanic, but the whole Island to have 
lu’cn thrown up by tlie action of suhte'rrane'oits fire. 

The two mountains appear (o him also to have for- 
meilyi enmposid only one, having an intermediate 
summit higher than that of either now is. The vol- 
eanie agitations, however, hiiving hollowed the in¬ 
ternal p.nt of this itre'at iii,is.s, the exterior crust fell 
ill. and reduced tlie Island to the siiattercd .st<ite 
whieh it now exliihils. 'I'o a great extent, indeed, 
it is divided infn two portions hy an immense hol¬ 
low, borderc'd with peipeiidienlar walks of' rock, 
whieh, afU'r miming parallel for sewiii or e'igfit. 
miles, form an arch and unite. At the foot of the 
volcano is found an immense tiaci ol what the in- 
ii.'ihit.mts call Until' “ burnt country supposed to 
have been formed hy the lava spreading into a .spe‘- 
eie;s of fiery lake, and then eoiisolidatiiig into the 
present Mo-faee. It is destitute of all vegetation 
whatever; its colour is of the gloomie,st black, the 
surl'ace broken hy holes, ereviees, and iniiumeiahle* 
aspeiities of every ele'Cri|)tion. Tliese, joined to 
its hard and hrlltlo eonsistence, render it impos¬ 
sible to he- trod without the severe-t injury to llic 
felt. Tliosc of our traveller’s atienil.mt negrot's 
were tdmost loin to pieec.s ; and his own, thoiigfi do-# 
fended by stiong slioes, were vvoniidid in .several 
lilaees. 

The stri'anis of Bintihon are mere niuuiitaiii t.ir- 
rents-, whiih di -eeml fnnn steep to stoej>, and throw 
theni-i'lvi-s into Iht; .sea. In their de.seent, tliey dig 
for ihemselves deep ravines', horelered by lofty, al- 
mo.-t pei’pemlienlar vv ills. The largest river, how¬ 
ever, tli.il ol’ St Denis, 1ms not a longer eoiirse llian 
.■'i veii or eight miles. These dei'p and foaming tor- 
11 iits, (he rude .-mfaee of the ground, and the per- 
penilii ular rents by which it is everyw-here broken, 
render travelling through Bourlion a must arduous 
imiierlakiiig. .M. Bory de .St Vincent was assured, 
that his ]ilan of re-.iehing the two principal p(‘ak.s was 
.iltogetliei iinpi.ii lieahle; but In's enti;r|n-ise, and 
love of si-ieiu e. enabled him to surmount all the in 
tervemiig ilillieullies. 

In the u''i eiit to the sinomit of the vo!c:mie looiin. 
tain, the ob.i.-ieles eiiemintered were truly Innni- 
dahle. JSninelimes the sides of nearly jierpenilieulai' 
mcks were to he e’linibed ; at other tniie.", a ro«d wa.s 
lo he iimdi' liy enlliiig down 'lie hushes .ind liiliiig 
op (he ereiiee-.; while a mist, whieh ri.ses every el.iy 
from the .'•ea. reiideied it impos'.ible to di.stiiignlsh 
his companions at the siii.illesl eli-tiince. At li ngtii 
they le.'-iheil the .siiininil ol’tile Muntfloti u’litii'J. 

The er.iler heie, (o whieh the name of Doloinien "as 
given, enii-i-i-, of .i eavily forty fathoms in iliami ter, 

.mil ahoiii eigliiy feel deep, the hollom lii.'eil with 
ei'iifiis djil. .sill gii'vish coloured lava. 'J'lic side.x 
siion.ii . oiu of that .soft lava whieh foijos a .spccit'5 
of varii,'.-!i viver ilie iiileiiorof oilier eiitirs; tliey 
eon.'isteel of iirigular fiagmeiit!- ol h.ird and com 
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Hiiml (in, ^I'lrt-uh'itrinrrs. f)n! liiirliiir lu-ri' notM’('.<i tlio oiTOi' 
(jf llwi'i' wliti I xpiit, «lit II till \ ti 'll !i l!u‘ t' Mil lint lit 

' riitci, III liMik (limn iiitn nil uiiI'uIimiimI'Ii’ ■lll\^>. 
'I'lii' I'lcl ix, I'loiii wIi.ilcMi ii. |illi till' liijiiili' il 'iiti- 

Xllllll I S lll.t\ hilVc •I'-t I'lillcll, lll.l1, ulu'ii llic t’Ollll.l- 
;;i-.iliiiii <c;i«is, llii i li;iirli-ii .I’ltl !ill up fin.’ ii'pi liliij^. 

Ml lli:il iiiiU ji vci \ -iiii'll xiilil ri'iiiniii'. lliliiji li'il, 
lioni'iii, liv .1 .'■iilpliiin "' 1 -. Mlicii, Id tlic li lt .'lili' til 
till'pirM iil ii.iti'i', llii'j liix'dM iiil ,1 (Ici'p Inilloti 
JlKc .1 iMIlMl I, till' t'.lll-. Ill' llllitll >Vl li' (■(llllpd-l il of 
.'I'liiniid l.iv.l ; iiliilf, belli .'ill, hid i d!lllllll.^ nt In i v 
fri,liter, til llie i'l lelil cl l i'l leet, llii'eu up 

II lilddiK ll'elil, llllitll .'.liniie ll|•|^‘'lf 1 \, even niiiiil tlie 
bl.l.te of .1 liiipii’lil iiddi'.. rill' 'peetMi'le. iieeoiii- 
pniiieil mill ,1 Miiiiid .'i.iiil.ir to lliiil of :iii iiiornioiis 
I .I'f.'ile, lilled tin 11 - iiiiiuis vi itli teinir .iiid iulniiiiitidii. 

Oni tiMellir, in ;iM'eiidin;r, had 'iippUM'd the 
M,i’rr/ii>i ((■.'//)■(,'/ the liij;lu't peak of the loli'iiiiii' 
iiidiinl.iiii, but III' iiiiiv diseovi ied, .it llii- diNt.iiice 
dl .tb'iui ’00 l.illioins, a .'■1:11 inoie ilev.iled point, 
ti lin li. .lilt r liiiii'elf, be ii.tiiii'il />■■/•/. It e- .i v:i't 
(llplie b.i ill, till' l:i|oi',l di.liiieli r ol iiliieli is |oo, 
llinl the 'iiialk"-l 100 I'.itluiiii'-. 'I'lie side' ri'O 
p; rpeiidit'iil.iiIv bill' u.iil'. mid are'lOO feet liioli at 
til, !• '.le.ili't ilei.itidil. 'I'liile itile 'Ollle blokell 
p.iii', lid.ieier, bv iiliieli the ti.iieili i"' eoidd de- 
'( end iiitd the aby •'. 'I'lu v round it tolerably li vel: 
b il 'lie iiileaiiie a'lii ' viitli iibieli it it,is bc'li. lu d, 
lull tile 'I'dii.e and oinir sub't.iiiees iibieii lilled il. 

III tin; eenlie iia.' a i reii( n tlin depth of ii liieli tin \ 
tlH'oiilil iiol (b.'eover. 'I bis erater iia'eiilirt ly sileiil. 

'i'lie tr.iteller-. spent llie iiit;lil on the erater I)o- 
Idinieii; but the Ireiiieinldis soniitls, the bl;i/e of 
re.bl, and tlie .sineiil.irity of their .'itii.ition, se.iret'lv 
.illiitii'd tlieiit to elO'i’ tluir eye'. .At abiait l-.’oo 
lilt belli atli, they pereeiied a slieant of lava issuin'; 
fri' a the nioitniain, the outlet, probably, of those 
li'p.iilied siibslaiiees ivliieli they .saw feriiieiitiiio al 
the biiitoni of the crati r. 

'I'lie crater is .said to have been foriiied during 
a iioleiit eruption of the loleaiio in tjlH. In the 
beoinnniji of .luiie, a biiinnio vapour appeared lis- 
iie; friiin the hiininiil ; then the side of the iiiouiit.un 
opi ned, and a va'l torrent of lai.i rushed inlo the sea. 
()n the 171b of,Inly, a sidtterranean iioi'e, like the 
diseb.iri;e of eaiiiion. iias he.ird ibioiiohoul the Isl.nid; 
after iihieli, there riV'C I’roni ihe li>|) ‘if llie Miiiiiiil.iin 
an enornious loluiiin of .smoke, ofa deep blai k. iiiih 
iihile spots jiiti I'pei'eil. The iiih.ibitant.s, uho had 
never beliire iiiines'id siieb a plienoinenon, v.ere 
ftriiek with eoiislernali'in. Soon, hoiveier, till' eo- 
liiiiiu fell iloiin, and foiined a speeies of .irch 01 er 
Ihe volcano, 'I’he laliliio in of the interior, uiider- 
iniiied by the |ireviiiu,- diseharee, in 'uppo'nl lo have 
been the i-atise of the tremendous .suuiul. and of the 
iiltiinatr openiii}; of the crater. 

Thus is. perhaps, the ino.st active volcano in na- 
lore. Sinee the (.'hristian era, Ktna has counted 
only twenty-seven eruptions ; and VesiiMiis twi-nty- 
four. But a re.sident at Bourbon a.ssureil our author, 
that, iVornTTh-' fo IStW, the nioiintain had vountid 
ilanii:.' at least twice every year, and eijilit ol the 
(itieauis had entered the .sea. The lava, howeier, 
Scarcely t;vt'r issues front the Miimiiit of a crater, 
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but generally from operiino.s far down the nioitniain. Banihoa. 
and soiiietmu.s almost on a levil with the sea. It 
reiiuii kahh’, also, that eartliipuiki s, iiliii h so i;eiie- 
t.iily ill solate voieaiiie eouutins, are here iiiikmuin, 

01 at least, so slij;lil, as lo oeeasiou no 'eii iiis m- 
eoiiieiiieiiee. 'Ihe const,int ise.ipe of llie stililer- 
raiiiiius lire throuj;li the (haiine) ot' the voleaint, 
lii.iy, prohahly, he the ehiel eaiisi; iiliieh previnls it 
Iroiii sliakino the siirniniidiiif; ri iiioiis. Ai'ither 
iisimI ai'i iiiii|>aiiiiiient, tli.it of ii.iiiii spiiiic..'. i'.lsO 
uaiitiiii'; and linin' nt llie iwili is .tie iiii[irej;iiati'il 
mill .niy .'p-iic' of f;,is. No pi troh mu has Inelt 
louilil. mil any iiii’l ;l. e.\i i pt non. 

thir trail if r 111 ale nest ;in eseiirslim lo the 
J’lhiii .\( 7 /'i'.i, iihaii leiiiis the sn!,in,,| ol' the 
(iti \ .A/"/.'-., the li.y;h,''t niiniiilain 111 the l-land. 

Tins mail I l.ikni” [iioied still more .iiduiiiis. 'flie 
sea'on lias f.ivom.il/le : li t, ivliin tli v m le about, 
balf iiav up. a |aiiiii';iims rain e.ime on: ami tbo 
I'o.iil l.iy tlii'im';li uil and ii .mipy ;,i om.iis, vib.ib 
iiere .soon eiilireU e.e.iiiid ivltlim.toi. 'liie tiii'ls 
beeaiiie so lliiek, ili.it iiotliiiiy; eiudil be disiu'oui-li- 

ed. Tile iii'"i<fes, .ie< Ustoiiied to .1 milder air, uiro 
beiiiimbi d . and, leiusin;; to pi'oeied. iionid li.'ivi; 
p. iislnd ,i|!b lol.l, li.id iml ihe rieiielmn 11 lirniii 
'hi'iii foreibly on. till tin i e.m.e to a s|mi 1 h. ii llu«- 
i mild 'iiiltei anil rel'ie-liiiii lit. 'I hi \ 'I'li.l iu rc 
tuo melii ; and. on llii' ibiid il.iv, iiiie abh to 
ri .leli liii II'ill Im.ilmM. '1 be i iew t'roin the so.ninil 
.ippi .in d lo liar tini, lli r In eipial Ihe nu 'I m.'ii 'le. 

M l lies of (he \Ips and the l’\ienu.s. In the |s|,ind 
III ii.'alli, elin olijeit lias \isil,h' ns on :i iii.ip ; 
iilii!i'. (Ill i veri siih', the iiim e isuwhle csiei.l ea' 

ee. ..ii ,,;ii j;lmo with the skies iiiaili them ti 1 1 .|s if 
iii'ul.it'.'il on till' spot Iniin tin. test ot the imiiii'i'. 

1 lie lliiliiiiim: ler was sO hni as ,S . Ilil'.' eonsi. 
ilei'.ilile masses of nn k were ohservi'il, imih 1 mined 
to sm il a ileaiei, that .1 ii rv slight t li'orl w.is 'uf- 
lieieiil to throw them ihnvii ihi pree'piei", iilnie, 
ilispl.ii'ieo'oiluu's, they lolli d to a oreal ilepili, .led 
ea i.sed •priaje;iou.s haioek. I'.iervpait of tin inoiiii- 
lani, nidi I'll, apjnais fuirnmd ,mii shalteii d hv ihc 
lion lit ai lion of the rains, vhieli have alii'.idy .si 11- 
silily di.iiini.'lu'd its iiia;;miiule, ,ind are likily more 
and moil lo pnnlm i thal Ib'Ct. 

.M. li.iiy din s Mot ;ippi. ' to li.ne iii'liliited any 
invc't''.ilinn mto the hi ie.hi nt' lllise mimnlaiiis, 

I’rob'ssnr d.mii'oii, 111 Ins (leo^mo''/, 1'lim.it ‘s that 
of the (• I, .l/,.'/y,e .it.jKit'' and tlial ol the I'll- 
e.inii at T'''(• fei i ;ibo\e the leiel ol tlu'.''i-a. '1 lie 

I'u'iii'li (r.uelh r enes a 1 opiims, lint iml my pic- 
cise, ai'i omit of its geiilo^ieal leatmes. 'I'lii lower 
pait ol' till' ti'nn Mdhh is eomjio.si il of ba>ait, a 
subsiani'i’ nhieli ahimnds in eitiy part ol'tlie islaiiil, 
ami iiiiieli. fiinii the iiiaaiier in iiliieh it is eouiieet- 
ed iiith and surroundid by laia, is eimeeiied by our 
aiitlior to liiive bee'i ui'ivei.saily cryslalli/.ed fiom a 
.state of fusion, lie imliee.s, ,dso, tlie freijueiit oc- 
eurrciiee of ubat be calls Tinjipriin luri< ; lhiMi('Il 
this, as Well .Is iiiiieh of the basalt, would probably, 
by the disciple ol’ Wi-rnir, be referrtd to some of 
the neiii r foriiiatiinis of Tra;. On soiiie of the pre¬ 
cipices at the himiinit of the O'n/.s Monir, l.iu'n’ up- 
peured uit luinicube depth ul huri/.oiiUil btruU, w liicb 
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niiijjlit have roiKlon tl an i/^iu'ons oi ijo'ijL improbable, 
lad it luu lu'cn m> t ltarly pnnrd by otlfer plicnomc* 
ii.i. I.ar-jc !)]()ck> ol' ^laiiiK! arc Ibni in tin; rivii's 
wliifh lli)\v at tile lout ol'llu; (i/ov i\l(iii!t\ 
p.aoMMl Ii i?> now time lift.iki' a view ol’ tin; pol.iie.il and 
»ti'M 0111- coiiimeieiai aspect of ISonrbon. IJy tlie l{evi!ln- 
tiimi'ts It was eal!ed*lleiinion ; but tin’s name, wliieb 
was never liillt established ainonfr ns, may l>e now 
Mipposeil to have aaain f^iven place lo its aneieiil 
appi liatioii, 'I'lie I-l.ind is divideil into eleven )>a- 
rislh", M Diiiis, lont.nnio;; the eajiital ot’ lli.it 
11.line. St .Alarie, Si Sns.n.m, St .\ndi'e, St l!e- 
noil. Si Itose, St .losepli, St I’ieric ili; la KiMere 
iVAbord. ,Si Louis dii (ianl. St Lcii, and .St I’anl. 
,S| Denis can seaiccly be e.vlled a city; the stmts 
resfinble roads in the e(nintry, beinc covered wiili 
j.nM'.s and sand, und. r whu’li an' olleli concealed 
sli.irp pointed stones, which indict .sr vere wounds on 
the led. 'I'lic lioo'es are built of wood, and .ire 
ii'tri'e.ihle ; tiiey arc colwtriieti d entirely willi a view 
to Coolness. 'I'm t'nrnii are is .s|( ndi r, and inane of the 
rooms not i ven tarpeleil; a dt lieiency luit arisinji 
Iroin ab.sohite poverty, but I’roiii the diKleiiltv, in 
this reinoie .sitn.ilion, ol'jnocni'ino the aitilicial coo- 
veiiieines ol’ lil'e. I’he hoa'C.s in ihe connirv ari' 
Ol'a pi c'di.ir cooslnn tlon, \eiy loiio, very narrow, 
.n.d l..p, 1 mo to .1 jioint. 

The F'l;oiil I' dis|oio,n’s|ied into the vvindward and 
leew.iid -iilcs ; ol wInch llic t’ormer, descendmo Ijy 
;i o, !iile .slope, and rd’reslied by continual bree/c', 
IS I'eilile .Old stinlin;; ; wliiie the latter i.s coinjiara- 
iivi 1\ rode, lire, and h.irii n. The foi rents, conti- 
»iu d!v vv.i.'imio aw.I', the sod, are supjioscd to auo- 
>ii; lit the si.rditv. O'llv a narrow' .slope, about a 
ic.',nt' 'Old a h.iil' inward I'roin ihe sea, is under re- 
fod.ir cniiivaiion. I'lii inurmr consists ol' iinmeiise 
forests, mh.ilnled by a 'pt i les of I’liititivc .Mnlaltoes, 
vvlio live .ihnosi m .i -eitj. „|' natnre. 'Ihe lepoits 
.'IS to the aiiioiml of tlie po|ml,itiim are veiy v.irioiis. 
IVI. lloiv i.odcrstood It, ill I7h,!, lo eont.iin luiio 
willies, .iiiil i.'iOOd sl.ivis, and supposes that they 
havi oo| II,m il ineu'.ised sinee th.il linii'; hut the 
n.irr.tlor ol'tlie esp, dllion in ISI I ;;ive.s the luimbeiN 
then at id.Mill Kmope.m-i, I'ld free iiei>roe.s, and 
til), t.ai slaves. The prieision nl the mmihers seeiirs 
to ind e lie an .ii'lnal enumeiation. 

rill- .slajile pro luetion of lids Isl md is eoll’ee. 
The fust pl.mts vicn. e.irly hroneht from .\rabia, 
.i.iil .soon llonri'heil to such a dejiree, that ihe eolfee 
of i’lourhon was onlv .seeond to ih.if prodneid in the 
]iar( lit disii'iei. During tlie Hevohilion, the waid of 
11 reifiilar inaiktt,ht diminishiii't ihe eneonraoemeiit 
lo e,ireful eidliv.iiion, seiisihiy lowered the ipiaiily. It 
is still, however, jvrodueed m )ari*e i|nuntity. Ne.\t 
toil ranks the article ol'clovi s. 'I'he elovu-tree is 


'I lie follow iiif; is .slated to bo the total produce of I', nehrai 
the Island on an average of several uars: 

lion 

Ci'llee T'h's’OO Cwt. Value T-T-.t'*’'' piiistris. 


Cloves 

IKO.OUO Ib.-i. 

oIO.OOO 

Cotton 

y 10 , 0(10 

(io.ooo 

(irain 

LS.I.OOO 

.'■. 7.000 

iMai/.e 

!,')00 000 

OI.IHMI 

I’lase 

poo.ono 

1,000 

I’ot.iloes 

•j.SO.OOO 

P,.s()0 


1,l.S.sht>()0 piastni. 

'I’lie impoit.s consist of a proat variety of lairope.m 
poods, till' repular ainoimt of vvliieh is staled at 
'T'tn (IDO |iiastres. beside.s a larpe eonti.ibaiul. * lloiir- 
boii l.iboiirs nmli I tlie scrioius disadv.mlape of not 
jiossessinr; a sinple liarbonr, nor any loadstead in 
vvbicb vessels can ride with s.ifely. The fr.ide, 
tlierefoie, can be eniidueled only throiipb Ihe ine- 
dimii ol' .Mauritius, and is entirely in the hands of 
the mi'i'eli.lilts Ilf til,It Island. (ii.) 

BOl l!<>()IN(j (.John I iiancis iir), was horn ol’ 
an ancient family at Nevers, on the ‘JOlh Novem¬ 
ber ITl.'l. lie was eduenicd at the Military .Silmol 
of I’aris. and devoted Imnsell’ jiartienl.nly to tla- 
sliidy of the lanpii.ipes. At ibe a;;e of .seventeen be 
vv.us seiil by tin povi'rnmenl lo Slr.islmrph, vilnre 
be studied I’ubhi: Law niider the leKhiated IVol’es- 
snr Kupler, llavinp spent three years there, lie 
reeoiveil a conimissioii in the re;'imuir ol’ .\nverpnc. 
W hen .searei'ly twenty', he was appointed .'sceiel.iry 
of Lepatiim at the Diet of |{alishoii; and hI'ut liav- 
inp been employed, diirinp four yi.irs, m tlie dis- 
(ii.irpe ol’ various iliploniatie tiini'lions, he I'eliirned 
to his repimeiit; where he eontimieil to oecu|)y him- 
s( If with the study of I’nhl.e Law. lii I’;77, In? 
went as lir-l .■seeiefary lo Ai, de .’\Iontmoriii, who 
was appointed Amhassador to the C’omt ot’Madiid. 
Li;;lit y ears al’lerwards, Alonimorin h.ivinp heiai re- 
e,tiled, noitipoinp remiened eiphtieii inonlh.s al Ma¬ 
drid III Ihe charaeler of I'harpe d’Allaires. Ii w.i.s 
dminp this loiip resideiiee in Jsp.iin that he eollcteil 
the m.ileri.ils for his 'I'alilran tir I' nr. 

On his return to I’raiiee, in 17iS7. be 'va.< si lit as 
Minister I’leiiipotentimy In Hainhnrph ; and, in I7)M. 
he went in a siiml.ir eiipaeily to Madrid, vv hi le In 
rimaimd unlil the month of Mmeii I7!)'>- Hiivinp 
ap.nii leliiriied to I’ranee, (liirinp the leos' tioiihlc- 
some period of the l{i volnlion, he retiied to his na¬ 
tive town, where for some liine In filled the liisi 
nmiiieipal ollii e. 'I’he u volution ol’tin; ISih lim- 
»iaiir (10th N’lmmher ITllfl) drew liim al li'ipth 
Irom the bosom of privacy. In l.’bil, the I'lisf. 
Consul ap|ioliilcd him .Minister I'lenipotcniiary at 
the Court of Denmark, and aflerw.ird.s at that of 


vif very easy eultivation ; the chief di,sudvant,ipe is 
the prec.iriimsness of the produce. It has been 
kniiwii in one year to yiehl only 1000 ib.s., and in 
tile next .'>00,000 llis. Cotton, likewise, lias-beon 
bmp a staple of the Island ; but a violent Iiurrieane 
in IftOl, and a disease wliieli afterwards made its ap¬ 
pear,uiee among tlie plants, discuuniged a number 
I'd’ the planters, vvim accordinply begiui to employ 
their landt iu the culture of cuUcc. 


Sweden. In I.SO.S, be vva.s sent u» .Minister Lleni- 
poteiitiary to Saxony, .ft Ijre.sden be was altaik- 
ed by the eoniplaint wliieb terminated lii' life; .md 
lie died at Carlsbad, wliitlier be bad repaired I’or iho 
benefit of the waters, on the llOtli of July LSI l| at 
the ape of sixry-tliree. 

Uourpoinp vvas u muii of tlie nio.st disinterested iii- 
topri.y ; and be died poor, allhoiipli lie h.id been em¬ 
ployed iu various situations iu winch bo uiiiiht liav<; 
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lloMi’piiii)! 1)1’ ii(;f|uiriii^ II(! Kft ft 

'■ (.iniily ot ii\i- (•liiidmi. tlucj' ■-diis anil («o ilaiiftljti th. 
'I'lif I'l/ilnwin i > a ! ni !ii> piililiiMtions : I . Aui/i rfiit 
f'/’i/tt'.''ill I'.if'jiit, .1 r'll'hiii! (h I'l'Uitiuliuiltli-ii’lir 
ISliiilfiiK fih- ; 11,■-I jiiili'.ivt ; ,l ii) I'J'HI) .'j Mil,'.. Smi. 'I'Ih' 
Idnrtli I'llil K.n :iu jinriitcil. ii .is |)itl)ii'lii (I nmli r tlu' 
titli' 111’ /'(//'/ 'fi (!> f lUji.:- iiiiirh t ur. 111 l,S()7, III :i 
vt)l<. Su>. ml!) .in iUl,|s, 'I'lim is ilu' hc.sf kiiinui ;ii!<l 
most (.sti'i nu ll III’ Ills mirivs, and I'l.'is Iici n liMris],iti d 
into v:iiioii'' laiij.'ii.i;.’,i s. o. Me' ii.,i,c^, I li I'ftnw, 

rl /'irjiii s’n /'/. f/ w/i >'ii! I'n ililuii!, 

" V'lls. ,svii. I 'lO.si , .si't-iiiid idilii'ii, l.sin). I^iiiiii-' |iri‘- 
t'l-r till III'I 1 diDiii) ol’iliis u 111 k, .dlliiiii'di till’ si-i'Oiid 
IS ( iiiilinni'd 111 llii-ili alli 111'Tins VI. .!. '• 

lltuihlll' ih / ]l'l lilflllll ‘If Af. l/ It’i/ltll- 
huh., I’.'llis IStl'I, S\ii. I-, lllstiiiii- lit' r I'.nijit'n III 
('/iu'!i ui.r'i.r /1 n.i’iii/lull /ihii ifi f .l/li‘}iliii;h ,'.ii I'luf. 
Ill • .i.'-iA. ISO.I. .SMI. Cui 11 .\pi>ni/i’i’.'r (/ III jellin' 
Mhi/iiiir, on ■Ill,'Iis tin Al'iii/iiis lie 1 unpiii/ il 

i/ ll'ii/i i/, ,s. I77K. s vid.s. |Oiiii). Boiir- 

;4oiii” iiansi,Ill'll Slim.''Ill III r \Mirk'- I’nitii tlio (it'riinin, 

lull |iiiliii-Ill'll M'lrral trni'ts orlitlli' ini;)iiiliiin li) 
isiis. III |)iildisli'd an (•ditimi ot’ tiu' lnr.tl\ of the 
Dill ilii (I III i'liiiiiuiil: and lu-w.i-stlif Kditor 

III till (’ll! 11 • jiiiii lit r uj I iiftiii I r',t'il/i Ih'i'nis. (n.) 

Uli.\M.\l! (.lii-.i rii), .1 )>r.ii'tii'.Ll l'ni;.’iiU'i.'r iiiid 
.^I^l(•lnMis■|, was hoin at .'s|;niilKiiaiU{;li in Vorksliii-i;, 
fin till' l.'iili iW .Vpril Jlis I’atliiT rentnd ii 

r.irin on tlio i-.statf ol’ l.ord ‘'l|•aH’or^l, and, hrinf* the 
flilfsl of live iliildiin. in-was inti'iided for the same 
i'ni|iliuiiiont. Ill' i'\liil)itid, iit ft vi ry eaily aj^e, 
an iinnsiial t ili nl for the iiiei-li.'inical aits, and siie- 
I'l'i ill'll, will'll lie w'.is ijiiiti* a buy, in iiiakin^' two 
\ iiiliinei'llo.s, wliieli wi o' liiimd to In'very ttilendile 
iiislinnients, ;nid in enlliii;; :i sinfile liloek of wood 
into a Molin, ehieHy li\ meim.s of tool.s wliif h were 
forced for Inin In .i nei^iilioiiriii^ smith, whom, at ii 
Milisi'i|"i'iit I'eriiul of his life, lie indneed to assist 
him III 1.Ill,don .e. inn' of Ids priiieijiul workniLii. 
Nolw illist.indm^ the iiioemiitv wliieli he had tiiiis 
ilispl.iy ed. hi' de.'Im.uion in life iniftht inive pri'elnd- 
fd Its I’nitinr eiiliiv.ilion, had he not, I’ortiuiately I’or 
himself and I’or tin' jiiihhe, heen incapaeitated, when 
he mis ahout s|s,i,'i n, hy an accidental l.mn ne.s.s in 
Ins anele, for tin- pnisiiil of agricultural lah,)nr. He 
w.Ts then api'reinieed to a Carponter and .loiiier, i'lio 
.seems, howe\er, to liave eoi.tiihiited but little to his 
impioveimnt In niei Ii.inii a! knowledge. 

When the ti rni nt ins enoiigi'iiieiit w.is I'Xjiired, 
he obtiiiiii'd eiiiplo\mi nt for some time in the work* 
shop.s of a ('aliinetin.iker in London, and .soon atU'i' 
established lnm«elf .is ii principal in that business. 
.Another ai eideiilal eniilhiemeiit lel’t Ids mind at li- 
hi riv for a time to oeeiipy itself with lelleetion and 
iiiM'inuiii; and he emptoyed Ids involuntary leisure 
ill the imprnvenieiit (>i’ some of the most humble, 
but nut the li'.ist usi fill, ol ilomestit conveniences. 
He (dll.mil'll a ji.iieiil I’or Ids inventi,in.s, and esta¬ 
blished :i maniif.iitme of these iinil ollii'i' similar ar* 
rieh's in Denm.iik .'s'rn t. .''oho ; when lie continued 
to siiuplily a id impioie tlie arnnigi meiit of the 
pne.ips and jiipes suhsmiont to his principal pnt- 
pisse. He pi neoreii. in IT.s.'t. a p.Ueiit for a w.iter- 
coik. intended to allow the thud .i more nniiiterriipt- 
ed pii'sagi' jjiroiig)i it, tli.iii w.i' |,ra(tieabie in tin 
ordm.nv construct ion. He alieiwanls reuiovcd (■> 


Wcoidilly, and cstahli.shed llie various branclie.s of •iiatii.il 
Ids maiiufacfcry in some extensile prcudse.s at I'im- '' 
lieo. 

In ITS I', ■'Hr Bram.ili took mit a jiatent (’or his 
in'.proiement in loeks, wliich eevlaiidy appear l<i be 
Ilf veiy mali rial imjiort.mce : their p< euli.ir character 
(h'p. nd.. on the .irraiigement ofa mmiber ol’lciers or 
sliders in sill h a maimiT, as to preserve, when at 
re.st, a imil’orm silnation, tmd to he onU' pressed 
d.innliy tin kiylo certain nimnuil depths, which 
imiidiig hilt the key can aseert.iin ; the hiers no» 
h.iviii;; any stop to lei.iin them in tin ir rei|niri'd sitn.i- 
lion, I \ei pt that which foimsap.nt ol’tbe ke\. 'I’he 
einsinielion i.« more |iarlienl irly dil.dled in tin spui- 
lieation of tlie patent 11 /.///,'•, I 7.). a.' 

well as in the inventor’s Dis'iertal"nt uii J.ue't, .Swi. 
and some additional iiuidil’n ations, allowing the key le 
be varied at pleasure, are desi'rilied in a patent, d.it- 
ed in ll is not easy to say w hy the .ipplie.iiioi. 

for an act of I'arhanicnt to prolong the privilege' wiis 
un.'neeessl’iil, unles.s it was suppo.sed (h.ii (he inn n- 
tor had been already .sidlicieiitly repaid for the .share 
of ingenuity which Ids coiilriviiiice esldldtcd; but 
the repoit, that one of these locks had been icadily 
opened, liel’ore a eomndttee of the Hoii'c of I'om- 
moiis, by means ofa common ipiill. was a gioss mis* 
representation of the fact ; the ipdll iiaiiiig in reidi* 

•y licen preiioiisly ent into the required .slnipe from 
the tine kiy ; ami the experiment only .si i veil to 
show the peil’ii'tiou of tlie workmansliip, so link 
I’oree being rc(|idied to overcome the risistance, 
will'll properly applied. 

h’or diti’eri 111 moditieations of pumps and fire en¬ 
gines, !\lr Ilramali took out three sueii's.ive p;i- 
tenfs, the (wo last dated in I7!)<» a'id I7!f’- {lie- 
pel till I/, H. HI.) His •' 1 ol;iti\e iirineiple ” eoii'i'ls iu 
making (he part, wldcii acts immediateiv on the w.i- 
ter, in the foim ofa slider, sweeping imind .i eylin- 
iliical cavity, and ki'pt in its place liy iin .ins ol’ an 
eccentric groinc; a i oii'lrncl on wldcIi w.is vi i v 
possibly suggi'sted by Ins own inviiiliie iimul, lint 
which hud been Iicl’ore dcscnbed, in a form neaily 
similar, by Ivamclli, (’.ixallcii, .\montons, I'riiiei 
Kupiit, and Dr Jlooke, 'I’ln lliiiil [latent n laU'd 
chii'lU to the attaebmeni efa eonsiih i.ible risiiMnr 
of water to tlie lire-eiig. S', in .i cilmdrieal li'im, 
and to the imnishing n Wiiii wheils ol its own. of a 
proper si/e and stri.ngrh to allow it to he cuniimcnt 
ly W'Oikeil. 

'fheie was.somcwhat nmie of originality in the iile.i 
of ajijiiyiitg praetii-ally. to the pnr[n) i of a pres.-i, 
the well-known prinei|)le of the hydiosralic ]iar.iito.x; 
by wliiili, as by a lever with arms cajiabli' «.<’inliniti' 
i.niation, tlie smallest iinagiii.'ilile wtiglit is n unc ca¬ 
pable ofluilding in eijinlilirimn a furce ineompar.ilily 
greater. Mr ISr.uuah's patent for the invention i.s 
dated in 1'7i)6\{lii'jierli» i/, Vl.'i.S.q.), ami it lias been 
one of the most sacci-ssful of Ins numerous 'pceul.i- 
tioiis.. He added to it in a subsiquent [latent the 
contrivance of a “ retainer," I’m kei’iimg goods in a 
constant state of pre.s.sure, t’or an unlimited time af¬ 
ter their remov.il from the press. The apjiaralus 
has certainly a considerable advanliige in tlie great 
Ftea(lin(‘s.s with which the ftirec can be ajiplii d, in 
till' lacility with wldcii it c an be rigiiluted, and the 
convenieucc with which it can he continued without 
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alteration ; nml it lias been extensively applied both 
on n i>inull and on a large scale; for opting writ¬ 
ings, lor pressing giinpoH'der, for provijig cables’ and 
elnuns, for raising weights of various kinds, and for 
ilrawing pdes, and pulling uii trets by the mots. 

A simple but a very convenient arrangement of 
little pumps aiul jtipes has been very generally em- 
jiloyed in i^nblic-hoiises under the name of the 
I'n er-machine : I'or this .Mr Hramah took out a pa¬ 
tent in 17.07> describing it as part of an appatatns 
i'or retaining, drawing, and clarifying liquors (Ju-ji'-r- 
/()///, IX. S(>1'. 11c prefacts his s)>eeilicatit)n with 

some general observations on the right of an iinen- 
tor to a projierly both in tlie ohjetts Hhieh he se- 
leet- for his iinprOM'inents, and in the means nlnch 
he emplots for the attainment of them; and de¬ 
mands ot' the pnhiie jiistiee an nmple sienrity I'or 
both these rights ; grounding this claim t/ii his reso¬ 
lution to make a clear and unreserved diselosure of 
all his inventions. Besides the method of pumping 
lip the litpiors I'roiii the various casks tlnough llcxi- 
ble pipes, without the necessity of entering the cel¬ 
lar, he deserihes a mode of eonverling cteiy cask 
into H forcing pum|i, exeliiding tlio air, and raising 
the htjiior to an_\ part of flic house, liy a load on its 
lii'ad, which is to be coitvcrti’d into a piston, lie 
nuntions also a tiltcring luucldnc,—a vent peg,—a 
milbod of making pipes,—and a new form of stop- 
ooeks. 

Ill I SO I liL obtained a patent for some iniprove- 
ments in the eoiistruetion of steain-engines, partieii- 
lail\ relating to tlic boilers; and in ISO'J, for a very 
elaliorai*’and acenr.ite niacliinc for producing smootli 
and parallel snifaces on wood and otlKi' mateii.ds. 
'I'lie tools of dill’eient kinds einjiloted in this ma- 
i h'iio, sm li as gtoiges, spokeshates, and [ilanes, are 
c.iiried with a eoiisidcrable vtJoeity by a rotatory’ 
•imtioo, and eoine siiceessivcly in contact with the 
.i,iod, which is ])laced on a moyeable carriage gra¬ 
dually ad\aiK in,g : the eenlrc or jriidgciin of the 
.isis or sli.ifl, iiisiead of a eominon step, is support- 
• d hy a h.irrcl of oil, to which it is tilted by a 
< ell.ir : and this atraiigcim-iil not only' diminishes 
the fiietloii Very eoiisidei'.ihly, but allows the beight 
■ if till' sImIi id'o ill be very easily and accurately re- 
giikited, by means ol' a small I'orcing jiiimp. 'flic 
liuentor (liinks this liipiid support likely to be as 
|■ermalu■nt a.s it is advniitiigeoiis ; but it in;iy be ap- 
prelieiided, that the < onstanl li'ictiou of sticli a col- 
'.'T would cause it to requiio I’leipient repairs, in or- 
.ler to pievent the escape of the oil so poyvcrfully 
(omiire.'sed. 'J’hc machine has heeii erected on a 
large scale in the .\rsen.d at Woolyvich, anil is cm- 
ployed with perfect success', 'flic sjiccilicHtioii in- 
I hides the ilescription of a mode of turning splieri- 
ca) surl’aees, cither convex or concave, by tbe simple 
r ontriyaiice of a tool moveable on an axis preci-ely 
)>eipeiidicular to that of the lathe; and of cutting 
out. eoiieeiitric shells, by (ixiiig, in the same manner, 
a luived tool, nearly of the same form as thiityyhieh 
IS employed |)y the common turners I'or making 
w oodeii how I-'. 

\n imjiroveintnt in the proce.-ses for making pa- 
[K 1 , yvilh the ;is.s;..t;i,ire ol' new inacliinery, in large 
'keets, S..I ,iied to the inventor, by a p.iteiil, in 
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1^05 {[{fprrfori/, 2 Srr. VIII. 1). Tlie dy -ciiption f>' >' 
is acconijianiud l)y that ol’ a mode of diyms. tlii 
paper on sliding I’raines, luing on lines 1 l.e '.I'-lm. 
and of keeping it in n state of eompr, ssion U; u- 
tuiners ada|)ted to the hydrostatic pre.-.' ; but .Mi 
Bramah had not leisure to introdiiee these ariange- 
meiits info actual practice, although lie had he, i 
at a considerable expenee in piepaiing the .(ppai.i- 

tns. 

Ilis next invention yvas, lioyveyi'r. very ylfietualiy 
cuiried into execnlion in a partieiilar dej'aitmeiil, 
notyvillistanding its unpromising ,ip|)taiMnee, as ge¬ 
nerally staled in the speeifieation of tbe patent, 
yvliieli be obtaineil in ISOli (llriicihinp 'J .S'e/. X. 

He proposes to (iieilitale the process m’ pi nit- 
ing, by iiie-ms of ii ioiler, conqiosi d of a number ot 
eirenlar plates, closely lilted together, and tmiiiiig 
on the s.nne axis, I'aeh heuiing twenty-six letters, 
with ligures, spaces, and various marks, cither en¬ 
graved or projecting, and cajiable of being shilled at 
pletisnre, so as to express any single line by a pro- 
jier cominnation of the plates. 'I'liis is de.senbed a- 
a siibstitnle (or common printing, copperplate en¬ 
graving, and calico printing; and the ink is mtend- 
cd to be supplied by a trovigb fixed above and in 
coiituel with tlie eylinder. Noyv, if i.s obyious, tlia< 
sneii a maebine would be instiflerably tedious and 
ineonreiiienl for every pmpose of conmion printing, 
ivhieli it yvould be sc.ireely possible to peiforni by its 
means; but when we discover tbal the inventor had 
probably' in vieyv tbe a|ipar,itiis whieli lie consiniet- 
ed the next year for tlie Bank of ICiigland, for niiin- 
beriiig and dating their notes, ivc shall he aware that, 
the means were admirably adaiited to (lie end; :i 
single line only being here waiiteil at once, in wliie.b 
a single iigiirc was to be ebangeil at eaeb step, and 
that in u regular oriler. In fact, during tbe im¬ 
mense tenijioi'ary circulation of one and Iwii pound- 
notes, tbs' Bank has been able, liy this iiuuluniiy, 
under tbe nianagemint of about go clerks, to per- 
iorm llic labour of Igu, who yvere before reijuired 
for tlie purpose. 

Mrllramab procured a patent, in ISO!), for a mode 
of inaking and liulding pens fur yy riling, ealcnl.iieil 
to save till! substance of the quill, by cutting a num¬ 
ber of perns out of it, instead of a single one; and 
those, yyliu are not in tbe habit of making their own 
pi’iis, ni.iy oftim find a convenienee in the portable 
form, in whieh this and other similar “ pti ropliori ” 
are arranged. In IHI'-J, he hrougiit forward Ins pa¬ 
tent for the construction of main pipes, to he e.o r' d 
througli the principal streets of a iiitliopolis, of suHi- 
cient thickness to withstand a great foicc, to w Inch the 
yvater yviciiin tlicm is irileiuled to he subjceteil, hy 
proper pumps, furnish’d with air vis-eK; so that 
the water may not only he ready (or tlie iinmeiiiatc 
extinction of tires, yvithout the necessity ol'In inging 
an engine to tlie spot, Imt may also f’liimsli ,i «uii- 
venicfit moving power for various meehaiue.ii pur¬ 
poses, such us r.iismg w^-ights by means oi lu.ies 
sliding out of eaeb oiIut. like Ibo-e ol' a ti le-i ope, 
lie obsoryes lliat l.e Ii.is in qiieiitly li.ul in ea'loli to 
employ' a bvdrostatic jn'i-siiii', in in.iiiy n! In-- upi ra¬ 
tion^, eq’iyiileiil t<> licit ol' a eo!.eiiM ol water 
'.'i).()00 I'ccl iiigli, wbieb i' aijoiit 1- tons for every 
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Hriinili. M|inrc irn'li. llt> :i'''«t'rts licit lie ran form '>00 
^ !iilii.'S, carli ;■> ti > t loii;;, c.ip.ilili; orslidiiif' viilliiii carll 
otlur, uinl III’ In'll,i; i xirnitt-il in ji ti iv .si'roiKi-i, liy 
tiu' jiiH-«Mii'c 111 air li>r«'i'(l into lliciii. to a l('iii;lli of 
-’.■>0') licl ; anil, mill .i |iom'r ol'tlii' kind, lie M iani 
to lini' inii';n'id llial In’ ( mild r.iisc M i\'i k^, and 
icynl.iti tin- d«.-rinf of wcinhii. of wa'ioii.s tloM’iill- 
tilin'-. 

1 Ii.> ini]/uivt'ini nls in «lirrl-iMn ia"(’s, fi>r Midrii 
(ic ii'itaiiK'd a ]Mli'iit in I.'ill'. I'on'i.sud in f'lMii" 
<-.n li nlu'cl to a si-ji.n.ili’ nimi.ilil'.' a^is, liaviiin its 
1)1 ’,11 ill'.',•, .it two fli-l inci ]iiiint> III it'K’liftlli, hilt loonc- 
ly iiirli'-i’d hi'twI c'l till |Miinls, in a i'\lindi’i filUd 
null ml, a'ld, in 'oinr la i-', lu’ priilio'-i-- to li\. tin* 
iippii'.ilc mIh’i!' to tl.o -aino asis, tlioti;,;li with a 
pow. r III' tin inn;; vi i \ sti'ily roiiinl it, in oidii to 
k’"i ii till' laii'i.d iniilion ol'tlii’ shall.' in M-ry roii^li 
road'. Ho ,il'o 'ii'.'u'o'ta tlio ii'o of ]iiii'iiiiiatlo 
.'piino', I’m mod hv jit.'ton', slidiiii; in rylindi’i's, U' a 
. iili'liliilo I'or oonnnon '|>rii';^' of’ini.lal. 

rill’ pinpo'c of Ml’ Ih.iniali’s List patriil iva' lliu 
pii'M’iition of till' di} rot, hy lading on tlio liiiihir, 
nu’.int lo lio pi’O'iTVfd from it, a thin (’oat ol’ Ikiikor’.s 
l{onian ('(’mcnl, iniK ii ddiitod with u.itor; hut lu; 
dm ' not ai'po.'ir to liaio piir'iiod tlii' (■xporimi’iit, 
liavinii tr.m'l’orrod his li^hl in llio iiivcntiun lo otliir 
ImiiiI . 

In addition to tlio sovintorn p.itont' which Iituc 
'icon iiaiitimiid, ho took mit two or thioo ollici'ol' 
!i in’jn)it,inoo, .it dilii-r-nt liini'.', Iio'iih.' a variety 
ol connnaiii’o-, wliich ho did not think necessary lo 
fippropiinto lo hiiii'i It' i)y a h j^al piivilcffc. ^Ir 
Is'ichol.'on hat nu-nlimud .i donhio pliiiij^cr for a 
forcing pump, a' di.-.ciiliod to him hy Mi lirainali 
./ihtr. VJl. .■>(»); winch, m the tiiriii ho Ikh 
« li liiioalod, I' ci’rtaiiily po'.'o.'.'cd of no parliciilar ad- 
vanlai;i’, piodnoiii}; only with a kii;^-’apparal.is the 
t’ll’col of a iinioli 'ili.i'lor. .Mr Ihani.ih li.ul creeled, 
ill the laltor vcai' of hi' lifi’, 'omc l.n’j;i’ inmliiiu’.- at 
the'riianio.' i’laiik, i’or .'iiwin;^ 'tone' ami tinihcr; he 
liiiil lio;;iin lo devi'o Mime im[ii'o\omeiil' in hridjios 
illid ill lock' for e.in.d' ; and ho li.al .it one tinio li. en 
acliiiliv employed in the I’veoutioii of Mum w.iii’i- 
woik' beloiij^in;' to the depiirtnu’iil i>f the I’iv il I’liyi- 
iieer, wliioh he Ini'l completed with ability and with 
Sueec'S. ll''j;real and varimi' exertion'appear in 
.some im a'iin tii h.ivi’ exh.ni'tcd tlie .'tia noth of hi.-i 
romtitiition ; and hi' ki.'t ilhie." was> immcdiati ly oc- 
ea'ioned by a .'evere cold, taken in the pro.'ccntion 
of hi.' e.\pi rnncnt.s on the leaiin^ up of treei>, iniidc 
in Holt l-orc'l. He died in his .si.\ly-si.\th year, on 
the ;)th of Uccemlu r l.sj f. 

Mr Ih'aniiih wa.s a sincere believer in the doctrines 
of the C'hri.'tiati reli;^ioii; tind, iiotwith'tiindin^ his 
(livev'iiicd avueatioii', he left several imimiscript es- 
stiy' on rehf;i<nis subjeets. In his moral character, 
he vv.is (’heel fid, benevolent, and affectionate ; in his 
habits lu; was neat and methodical; and he knew 
well how to tciiipcr lilieralitv with ceoiioniy. Ho 
orten kept his workmen I’lnployed more for their 
sake llian Ids own, when the .'tairnation of trade de¬ 
prived Idiii of tile means oi disposuijr of the prodiiets 
of their laluHii. It is s.uiil) on the ihuraeters of 
sueb individuals that the wcalili and pro.speritv of 
the briliili oinpiic most csscnUally depetm; .in in* 
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vcritive inmf;uiati<)ii, eonlrollcd hy .'i sound judgment, Ria'il- 
an iiiei’":mi activity of mind ami body, a head tlmt 
cm direct, audit iiearl tli.it can t’ccl. arc the ifetuiino 
.'•nireis nf tliat priU’lic.il superiority vvhiclt is well 
known to di.'tint;uisli the produetions of our natioiifd 
iiidu'tri. {f.ijr I)/'Ml lii .iii'ii/t, /"/ /h-/>Vyu’/', 111 the 
Anu Moiil/thj M,i‘’u::,ini' /iff 1 >M.'>.) 

IHl.VSIL. In the E.it-i/i/oiKiuiti vvil) be foimd an 
aeeoinit of the di.'eoverv of lira'll, with siieli parti¬ 
culars relafiie lo if' suli'e((ueiit lii'tory. iiiid eiremii- 
st.inei’S, as could lu; eollcetcd I’roni the most ap¬ 
proved pulilu’atioiis oil the 'iihje'’t. W’e .'hall In ro 
add sm.’h fiiitlier iiit'ormatimi a- Inis been cmii- 
nuiiiieiited to the public in the work' (if more recent 
travelli is. 

'I’he name of lirasil, whieli wu'' ,(t lir't nnderstnod IS.i.aiibiir' 
to apply to ,(small portiuii oi'the \im . U’aii eo.tst finiii 
llu’ month ol the Aiini/.oii' smitliwaid. now eont- 
jirehcnds the whole I’ortiiwue.'C terriloiies in Suulh 
Americ.i. Oil the ea't, tin's renimi is hounded by 
the Allaiitic Ocean, find ou tIu; we.'l hy Ih ru. 'fo 
the nurlli tiiul south, its natural buundarii’s seem to 
be the two great rivets, llu; .\mazon' and the I’kitti; 
but its actual frontiers have been lised by treaties, 
anil have either receded from ilui.si’ n.iliiv.d luniiiila- 
ries, or been enlarged be_\ ond them, ai eurdnig to tlic 
political interests and views of the ditlercnt poweis 
interested in the possession ol' llui'c li riitoiies. 

'fids v.i't eoimtii, liuiii tlie moe.th of the rivir .■\ma- 
zoiis, almost under tlii' e(|ii;!l(>i, to tlie .'I'.'ilh digne 
of south kililude, I'xli’i'ii' in leii;.’lli iibmit '..'Otiil 
miles, and its greati't hre.idlli, i'lom la'l to wi’st, is 
nearly llii’ same; hut, towards the 'uutli, it is emi- 
tiacted, hy the iimtu.il appioticli ol its e,isletn .ual 
vve.'tern houiidai ies, within miieh iitniower limit'-. 

The mouth.' ol’ its navigalile river.s, and tin- wind¬ 
ings of tile shore, give it ahuiit I'JDi) leagues of 'c.i- 
eo.i.'t. 

\'iewi(l from the sea, Hra'i! .ipjiears on its first as- <’ii ii(i.il .It. 
jll’Ct moiuitainou.s, rough, and imeiju.d: lull, on aniar- 1""' I- 
er a|iproiU'h, no jiro'iu cl can he moie pieiiiii’'i|iu and 
.igK’i'iihU’ tliun that wbieli it pre-eiils,—it.-einiiu net .s 
covered vvitli inagiiiticcni woods, and its valley.' with 
etern.il green. 'I'lu-inici ior of lIu’eoiintrv, geiit’r.illy 
.'pe,’iking, is one vu't fui' -t. lint in the eentre i.s the 
vast plain of ('amiuis i'aii vis, which I'vteiid' e.'i't and 
west forseveial luiiulred mdis, and i.' eo’.ered with 
a light (-artli, and with licajis of sand, n-enihling 
from a disiaiice, liy I's eoiunutid .'hifting and imdula- 
tion, tlio agitated waves oi’the oeeun. 'J'he soil is so 
loose and sandy, that tlie i v'iivoj s of imilev which 
have lo pa.'s this way, frttpu’iitly sink in o il, tmd 
make their way forward with great dillicidty. The 
vegetation with which it is covered cousi.sts of a 
■stunted species of lierhage, willi sm’.di leaves, loiiml 
and ])oiiited like a laueet. This immense sandy 
plain rises up towards the centre into chains of 
inuuiitain.s, wliieh are generally (’(m.sldereii the liigh- 
cst in lirtisil, and tire e.Ntended over a space of 
iiiore than gOO i(’ague.s. It i.s from this iiiouiitain- 
oii; country that all those rivers proceed, which 
fiiiall)’ jiour their tributary waters into the Ama¬ 
zons, the I’arugiiay, and the .soutlierti Atlantic. 

Those rivers, and tlic river .Madera, which flows 
iioillnvartl into the Amazons, t(>gclhcr niili thtiv 
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Krasil. tributary Stream*, run along the interior frontier of 
Brasil for a space of nearly 1500 miles, and form 
the boundary by which this country is separated from 
the Spanish provinces. 

Moiiotains. The principal mass of mountains is to tltc nortii* 
ward of liio Janeiro, towards the sources of those 
three great rivers in the interior, the St Francis, the 
Parana, and the Toccantins. Tiiesc mountains not 
only abound in mines of copper and of iron, but 
tliey conceal besides rich mines of gold, diamoinls, 
and other precious stones. From this elevated group, 
dilTcrcnt chains arc prolonged towards the south, in 
a direction parallel with the coast, under the name of 
('em) des Emeraldas, and Cerro do Frio. Another 
bruncli, proceeding from the same centre, follows a 
similar direction to the south, while a third chain, un¬ 
der the name of Matto-Grusso, bends to the uortli* 
west towards the central plain, and forms the divid¬ 
ing ridge between the waters which flow southward 
into the Paraguay and the Parana oh one side, and 
those which flow northward into the Toccantins and 
the Chingu, and finally into the Amazons, on the 
other. Between the Parana and the Paraguay, an 
extensive chain of mountains, running in a direc¬ 
tion from north to souti), intervenes, which, at its 
termination, diverges into other ranges, running 
from east to west. Divers other groups of moun¬ 
tains skirt, for a great distance, the banks of 
the river Toccantins, while another range, which 
is one of tiie most considerable in BroSi), extends 
towards the northern coasts, and forms a natural di¬ 
vision between the provinces of Maranham and Per¬ 
nambuco. 

River.1, Brasil is watered witli a profusion of great rivers. 

The longest is tlie Amazons, which, rising in Peru, 
enters the Brasilian territory by the south-west, is in¬ 
creased hy the accession of the Itio Negro, which, 
from its great inund.uioiis, has been compared to u 
sea of fresh water; by the Rio Madera, or the River 
of Forests, which rises in the central mountains of 
Brasil, and has a course of more than 2000 miles, 
before it joins the Amazons; by the Topayos, which 
rises in the heights of the Campos Patexis, and has 
a course of ()')0 miles; and, finally, bv the Chingu, 
which descends from tiie ridges of Matto-Grosso. 
This last river rises at the distance of 1200 miles 
from its mouth, and its course is interrupted by se¬ 
veral cataracts. ■ Its banks are covered with impene¬ 
trable forests, inhabited by tribes of warlike and in¬ 
dependent savages. Farther to the east, the great 
river Toccantins falls into the sea near the mouth 
of the Amazons, and, being connected by a branch 
with the main stream, those two immense rivers 
mixing their waters, rctsh with one common cur¬ 
rent into the ocean. The land and sea seem to 
dispute the dominion of the extedsive regions 
where tin's junction takes place, which are accord- 
b'gly either parched by a burning suh, or deluged 
with periodical rains. About 3W milcs before it 
falls into the ocean, the Toccantins is joined by tiie 
Aragua, which is nearly equal to itseif in size, and 
from this point the united streams of these two ri¬ 
vers are navigable to the ocean. Their banks arc 
skirted by mountains and forests, and towards their 
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source they make tlieir way across deep valleys and BismI. 
precipices, where the navigation is interrupted by nu- 
mcrous cataracts. 

To the southward of the tributaiy streams of the 
Amazons, Br<tsil is dhiefly drained of its waters by 
means of the great river La Plata. This river, for a 
considerable part of its course, skirts its interior fron¬ 
tier, running from north to .south. For the .space of 
nearly IflOO milcs, it receives ail the streams which 
flow down the ea.siern declivity of the Andes, while, 
for the same space, it receives all the waters of the Bra¬ 
silian Andes, which lake a w'csterly course into the 
interior. Tiie land which divides the waters of the 
Amazons from those of the Plata, rises to its height 
between the l:Jtb and I4th parallels of south lati¬ 
tude. Here it is that the Paraguay or the Plata 
has its rise, and its sources appniuch within a few 
miles of those of the Topayos, Chingu, and Tocean- 
tiiis, which are tributary to the Amazons. In many 
parts, indeed, owing to the configuration of the 
ground, the tributary rivers of the Amazons and the 
Plata appear as if they were blended together, and 
as if their respective streams were in a manner inter¬ 
locked. From the sources of these rivers, die di¬ 
viding ridgo runs south-west, and aftei'wards, turning 
towards the north-cast, makes a sort of circle round 
the head waters of tlie Araguay, a branch of the 
Toccantins, which are to be found, in consequence 
of this bend in the ridge, as far south as the 18tli de¬ 
gree. In its course towards the north-east, the ridge 
confines the waters of the Toccantins within the 
l5tli parallel of south latitude, and, rumiing in a 
northerly direction parallel to the course of tliis last- 
mentioned river, it divide.s its waters from those of 
the Rio Francisco, which has its rise about the 20tli 
degree of south latitude, and, after running to the 
north for a con.sidcrable space in the bottom of a 
longitudinal valley, turns round at length towards 
the east, imd falls into the Atlantic about die 11th 
degree of south latitude. The Rio Francisco is the 
only considerable river of Brasil, which is uncon¬ 
nected either with the Amazons or the Plata. Along 
the Francisco, parallel to its course, runs a ridge of 
mountains distant from the Atlandc Ocean about 
250 miles. This ridge divides the waters of the 
Francisco from those flowing directly to the ocean, 
which consist of a variety of insulated streams, such 
as die Rio Grande, the Rio Doce, and several others 
of inferior note. 

To the south of the dividing ridge between the 
waters of the Plata and diosc of the Toccantin-s, the 
great river Parana, which flows into die I^lat ’, on 
the eastern bank, about TOO milcs from it.s mouth, is 
formed by die accumulated waters of several exten¬ 
sive valleys. From the east, it receives all the waters 
of the western declivity of that mountainous ridge 
which runs along the shores of die Atlantic, and 
rising to its height at the distance, generally, of some 
hundred milcs from the coast, pours all its great 
streams into the interior, to make their way into the 
ocean by the channel of the Plate. The head waters 
of the Parana approach within less than 100 miles of 
the eastern shore, from which their course i.s wester¬ 
ly into the interior, until they turn toward.s the 
S 1 
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IJiasil. south. To the fiouthward of the Parana rises flic 
' river Urujttiny. Its head waters, Jike those of the 
Parana, flow from the niuuntainuus ridge which runs 
along the Atlantic shore, and they iiursue a course 
somewhat .similar, flowing down the western declivity 
into the interior, mid afterwards turning in a circu¬ 
lar dincl'oii to the south. Die Uruguay falls into 
the I’l.ila near its mouth, after a course of 1000 
miles. 

.Soil mic) In consequence of tlie iminense extent of Krasii, 

('liiii.iii-. from north to south, it |)o-ses»cs great v.iriety both 
of soil and cliiii.ile. 'Die eoiiiilry in the vicinity of 
the .\m.i/oii- Is expo'Cil to the tropieal lieaUs, wliieh, 
liovtcvir, .ir • III some niea'Uiv tcinjiered hy tile na- 
tur.d Inmiidity of tile eliin.tle. In those regions, 
there is Jiille distiiietion of seasons. The ground is 
conlinuiiiiy eoverc I with flowers and with trees, al- 
w,iys gieeii, wliiK; the abundant dews, the shatlo of 
the forests, and the delicious coolness of the iiiglils, 
jireseiit the image of perjiotual spring. In iiseeml- 
ing townrd.s the sources of the great rivers, the tem* 
pernture's niodilied hy the height of the ground ; 
and within the ehwait'd plains wliich spread out into 
the interior, fertile valleys are found, which po.ssessa 
.salubrious and teniperate eliimite, and in which all 
the fruits of Kuro])e grow to maturity, along with 
the native productions of America. Of this nature 
is the climate of I'-rasil towards Minas (ieracs, Vil- 
la Kica ami Saint Paul. In some of the more ele¬ 
vated momituinuiis situattons, which are raised to 
the height of 5000 and (iOOO feet above the level 
of the aea, and towards the southern extremity 
of Urasil, the air is still colder, and the soil pro¬ 
duces, in great pcrfecti«>n, both European fruit and 
grain. 

The west wind, passing over vast ntarshy forests, 
is frequently found to be unhcullby in the interior 
ports, while the excessive heat wliich follows the 
course of the sun, fills the atmosphere with igneous 
particles, which produce occasionally fata! conse¬ 
quences. iJut those unlieahliy blasts are corrected 
by tin* influence of the aromatic plants which 
obomid in tlie woods, and which till the air with their 
fragrance, so that it can be plainly perceived at seve¬ 
ral leagues from the shore, when the wind blows in 
that direction. 

From the month of March to .August, the rainy 
.season prevails upon the eo.i.<t. During the rest ol’ 
the year, there is ulino.'-l constant drought, the wind 
blowing from the north, with little interruption. 
Under the influeiiee of those dry and parching blasts, 
vegetation lungui'.hes, and ail the higher ami more 
exposed parts appear to be burnt up and withered. 
The sea breeze, which usliers in the rainy season, 
refreshes the atmosphere and reaniinutes vegetti- 
lion. 

The interior of Brasil consists in many parts of 
one continued forest, in which the trees are coverid 
with brushwood and twigs, twining round tliem even 
to their summits, alter which they frt'quently make 
their way again to the earth, where thiy take root, 
and, mounting anew, they grow from one tree to 
another, until the wiiole forest is laced together by 
rhiit vegetable cordage, aud rendered completely im¬ 


practicable. It sometimes grows to the thickness of Hrar 
a man’s leg, and is so e.loncly interwoven that nei- 
ther animals nor birds can pass at'ro.ss it. When 
young, these twigs are flexible, and frequently serve 
for ordinary purposes instead of cords. Mr Muwe 
inentiuns that he had often seen negroes convert them 
into bridles, and ride with them lor days together. 

In some specie s of this underwood, if un ineisioit is 
made, a considvrabio quantity of cool and excellent 
wafer is procured. The shrubs whielt yield this 
precious resource arc found m marsliy countries, 
or in sandy plains, where, uiiliout tins assistance, 
the travellco* would die of thirst. The wild rcei sses 
of those impenetruble fore.-ts are inhabited hy 
great numbers of apes, witieh multiply iittui.-lurhed 
in these inaccessible ahode.if. 

Ala little distance from the coast, the country i.s 
covered wttlt numerous varieties of the palm-tree, Imihs. 
among which we meet with that celehialeil species, 
whose long, serrated, huicet-fiirmed leaves are com¬ 
posed of innumerable fibres, vvliieh rival silk both in 
fineness and strength. Tliese are frequently used 
for fishing-lines. Ih re also is to be found tlie Bra¬ 
silian cocoa tree, which is thicker and luore elevated 
than that of the Indies,—also the tree called the 
prl'ia, which bears a fruit large and hard, something 
similar both in shape and size to a cominon ball, so 
that it is dangerous to be iiinr it when the fruit falls 
to the ground,—and the Brasilian myrtle, distin¬ 
guished by the shining of its silver bark. No coun¬ 
try in the world furnishes so many precious woods 
fur dyeing, for cabinet work, or for .shiii-buiUling. 

The cedar, the wild cinnamon tree, and the rosc- 
W'ood trees, are improved by being worked, and le- 
bist for a long time the action both of the water and 
of the air. There is, besides, an immense variety of 
other speeies of trees, adapted for every purpose, 
either of utility or ornament; and it is in Brasil, also, 
that those gigantic trees arc to he found which rise to 
the height of isO feet, and which are so well adapted 
by their size for the construction of the largest 
bhips. 

'Dio woods of Brasil are full of rapacious animals, 
such as the tiger-cat, the hyena, the saratn, which is 
the size of a (bx, but much more ferocious and 
brave. 'I’he jaguar, from its sireiigth and lefo* 
city, tlie terror of the B-aoilian peasai.liy, is (le- 
qucntly met with, also the portaipiue, whieii, wlum 
it i.s irritated, darts its quills wiili sueli loia.e ns to 
OCeiu-ioii serious wounds. '1 Ins aniinal must not he 
confoiiiided with the armadillo, (>r with the conin.on 
purcupine, which rolls itself up hke tite ludge-liog, 
and presents to its pur.suers an impenetiable coat ol' 
mail. Tlie fanners in Brasil arc mueh infested Iiy 
ounces, whicli are of varioii.s colours, some black .aid 
brown red, and are exceedingly ravenou.s and fero¬ 
cious. This animal i.s hunted with dogs, and when it 
is run down, a contest ensues, which is .seldom termi- 
nute'd without the loss of some ol the dogs. Mild 
hogs are couinion, .and all sorts of monkeys ; some of , 
which, when asleep, snore so loud as to astonish the 
traveller. The tapir is the largest (juadniped found 
in the Country ; in its form it resembles-u hog. but is 
nearly tlie size of a calf. The most formidable rep- 
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Brn-il. tiles are the corroKsnake, the sorrociico, and the 
’^'^^jarraraca, all of them venornou'i, nnd j'enerally 
dreaded by the inhabitants. Thu^^corrul-snake is be* 
tween two and three feet in length, aiul about two 
indies in ciicunil’ereuce, W’illi a pointed tail and 
white belly; the head is covered witli white cubical 
scales, edged with black, and the back is adorned 
with red, black, and white spots, in alternate order. 
In tlic marshy countries of the .south is found the 
boa-serpent, which grows to tlic length of .SO feet, 
and in thickness eqiniK the body of a man. .\s some 
sort of coinpensalioii for the production of these 
monstrous reptiles, the forests of Brasil nboimd in an 
inlinite variety of the most beautiful birds, which are 
distinguished not more by the hrilliaucy of their 
plumage than by the melody of their notes. 

'flic great extent of Brasil, and the genend as- 
^"'pect of the country, divorsilled as it is hy hill and 
” valley, gives it such a variety of .soil and climate, 

that it is w'dJ adapted to produce all that is neces¬ 
sary cither for luxury or use; and the fruits and 
productions of the tropic.al climates, as well as all 
sorts of ICuro[)eaii grain, are accordingly found to 
flourish in its congenial soil. In no country would 
agriculture yiehl larger returns to the industrious 
farmer, and in no country is it more generally ne¬ 
glected. A propensity to seek after gold and dia¬ 
monds, with which the country abounds, is fatiilly 
prevalent among the people; and to such a length is 
thi< carjicd, that they Iiavc lost all relish for sober 
industry. They will not be lumed away from this, 
as they fancy, short road to wealth; and their whole 
lime being wasted in a fruitless scarcli after these 
precious productions, they entail upon tliemsclves 
and their families wretcliediies.s and want. It i-s a 
geiiiral remark, tli.at tliose who devote themselves 
wholly to ruining, .ire badly clothed and worse fed, 
while those who luive attended to agriculture are 
well provirli d with every necessary of life. But 
though tlifie arc not. wanting many examples of the 
euperior advantages of agriculture, it is extraordi- 
n.ary that, throughout all Brasil, the husbandmen 
have ever been considered an inferior class to the 
miners; and it is probable tliat this prejudice will con¬ 
tinue until the country being in a great nieUHiire ex¬ 
hausted of Its gold and diamonds, its inhabitants shall 
be compelled to ser-k, in the cultivation of the soil, 
a sure and permunent source of wealth. Most of 
the towns in the southern provinces of Brasil were 
first settled by bands of adventurers, who pene¬ 
trated into the interior in quest of the precious 
metals; and when they had gradually exhausted tlic 
country of its mineral treasures^ they wore then 
compelled to employ themselves in husbandry. The 
town of St Paul’s, in the province of Minas Gerae.s, 
which contains about 15.000 inhabitants, was settled 
in this manner. The town of Villa Rica owed its 
origin to the same cause. The country around both 
these place.s has been in a great measure drained of 
its gold by the rapacious iridu.stry of successive ad¬ 
venturers. 'I’he inhabitants of St Paul’s, the vicinity 
of which ha.s been long exhausted, have betaken 
themselves to industry. But in Villa Rica, where 
the precious metal has not ctitirely disappeared, 


they Btill retain their blind passion for mining, and Brasit. 
lately neglect the fine country around tlicm, 
which the produce would amply compensate them 
for the loss of its tbrnier wealth. The descendants 
of the original aottlci s in the inturior of Bra-.il, luue 
generally .sunk into a deploralile degt'iu'racy of man¬ 
ners. They arc uiifittcu for active life liy their cdu- 
c.ition, their habits, and still more by tin ir heredi¬ 
tary prejudices. J’erpetiially indulging in prosjieels 
of iancied wealth, they neglect the means by whith 
alone ihi'ir hopes eim be reahzed. .They are listlc.«.s 
and indolent, passing whole days in perfect inacti¬ 
vity, .and leaving every trade to be occupied hy imi- 
lattocs or negroes. 

Kveiy where throughout Brasil there are large 
tracts of unoccupied land, which may be obtained 
by making proper application to government, and 
iway be afterwards held ns freehold properly. Other 
excellent lands are possessed by many indolent 
persons, who are either unwilling or incapable of 
turning tlieiii to any advantage. These may be 
bought at very low prices, and they nlibrd everj 
possible encouragement to enterprising setUer.s. 

Many districts abound with iron or(> and limestone; 
there is excellent clay for making bricks,—wood in 
abundam e for every (lurposc, and water at coumvand. 

•As an example of the profits which may bt gained 
by farming in Brasil. Mr Mowe mentions having met 
with an industrious Priest, who, having obtained pos¬ 
session of a farm, vvliicb he diligently cultivated, 
had in the course of four years reiubfred it worth 
L.-too,—although he possessed only —pt r an- 

nmit, his salary a.s a clergyniaa, with w hic/i to hire bp- 
groc.s for the cultivation ol' his projierly. 

Maize, l)(an,s, cas.«av'a root, wliicli is generally 
eaten as bread by all ranks, are very generally cul¬ 
tivated. Jit many parts wheat and other Ruropeau 
grain is reared; and where the farmer has plant¬ 
ed a sufficient supply of food for the consumjition 
of the farm, he grows cofice, and, if he has the 
means, he prepares fur growing and niunufiictur- 
ing sugar. The farm-houses arc generally mise¬ 
rable hovels of one story ; the floor is neither pav¬ 
ed nor boarded, and the walls and partitions arc 
formed of wicker-work plastered with mud. Tlie 
kitchen is a filthy room with an uneven muddy flooi, 
interspersed with pools of water; the fire-places are 
formed by the rude contrivance of llirce round 
stones; and as there is no proper chimney, litc place 
Is always filled with smoke, which vents itself 
through the door and other apcrtiirc.s, leaving all 
within black and dirty. In more remote pa'ts of 
the country, the santc habits of indolence prevail. 

“ 'rijc peojile," says Mr Maw e, to whose researches 
vve arc indebted for much v.'duable inlbrniation.ic- 
specting this interesting country, “ seemed to act a-, 
if the tenure by which they held their lands was 
about to be abolished; all around them had 
the appearnnet! of make-shift; their old houses fast 
hastening to decay, bore no marks of repair about 
tlicm; wherever a bit of garden ground was in¬ 
closed, it appeared overrun with weeds; wliere 
colfee-trees, planted in former years, .‘•till exist¬ 
ed, the present occupiers were too indolent to . 
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BrasiK gather tljc i'ruit; no iiu losurca were made for pas- 
turage; a few goals supplied the little milk that 
was consumed, and cow's milk tvas rarely to be pro¬ 
cured.” 

OoWaiiil Brasil has long been celebrated for I lie gold and 
uiiioiK $. Jiatnonds with which it abounds: but so watehfully 
was this precious produce liirinerlj' guarded by tlie 
jealousy of the J’orfugticse (Jovernment, that no 
i'oreigiu'r was ever permitted to penetrate into the 
interior; and, in conhctjudicc, no .satisfactory infor- 
tnatiun could cmw be procured respecting those va¬ 
luable piodiietioii''. Lately, however, and mure 
especially since the emigration of the Fortiiguese 
iloynl ratiiily to the lirasds, this policy has been re- 
liixed : .i:id we iire indebted t<» Mr Mawc, who was 
ireel\ permitted to vLiit both the gold and the dia¬ 
mond mines of the interior, and to examine every 
part of the works connected with them, for many 
euviuns details respecting this branch of domestic 
industry, by which the inhabitants arc drawn from 
every other pursuit. 

In the beds of almost all the rivers whieli iiave 
their rise in the interior of Brasil, gold i.s found in 
ub\indaiiec, and the nearer the source of the river, 
the soil always proves to be the richer in mineral 
wealth. It is known that the hiad waters of all 
those streams which have their source in the pro¬ 
vinces of Mimt.s (Jerae.s or of (loias, and which, run¬ 
ning south>we.st, fall into Uie Farana, a iiruneh of 
the great river Plata, or turning to the north-east, 
are curried by the Uio Francisco to the Atlantic, 
are rich both in gold and diamonds. Almost all tlic 
towns in the interior of lirasil, were established by ad¬ 
venturers in pursuit of gold, and they will lie found, 
accordingly, to bo situated near the sources of the 
great rivers. The town of St Fuul i.'i situated on 
the western declivity of tlie chain of mountains 
which run along the coast near the source of the 
river Tide, which, running west, falls into the Far- 
aiia. Villa Rica is, in like niunncr, situated near the 
source of the Faraiba, which falls into the Atlantic, 
and on the sources of all the other rivers, towns 
have been established by adventurers drawn to tbese 
reniole and unfrequented regions by their eagir 
searches alU>r gold. The village of Paraeatu is estii- 
blislieil on the sources of the Rio Francisco, between 
.'{OO and -100 miles north-west IVom Rio Janeiro ; its 
population is e.stimaleil at KiOO souls; and it will 
soon bo more numerous, us the rumoured dis¬ 
covery of some rich mines lately found in its vi¬ 
cinity, lias already temjited many fainiJies to re- 
mine to it. Farther to the west, we meet with 
the head waters of the rivers Toccaiitins, and 
with those of the river Aragua, as we advance 
into the province of Mutto-Grosso. There is every 
reason to believe that those unexplored regions 
abound in untouched treasures both of gold and dia¬ 
monds. The town of Villa Boa is situated on the 
eastern waters of the river Aragua, in the province 
of (ioi;is, and is 80 leagues to the west of Paraeatu, 

, from whence there is a good road. Several other 
vilKige.i; have also been established, at no great dis¬ 
tance, for the purpose of collecting the gold which 
is found in the channels of those mountain streams. 


In various other parts of the Capitania, gold wash- Brasil, 
ings arc cstablisiied, at some of which gold is found 
of a very fine tjuaiity. Diamonds have been col¬ 
lected in some parts, wliicli are more brilliant in 
their appearance than those found in the diamond 
districts of Cerro tlo Frio, but arc not generally of 
so pure a wutt'r. It is known that the river Das 
Mortes, which belongs to the Capitania of Matto- 
Grosso, and flows in a large stream into the Aragua 
from the west, is auriferous; and, ucenrding to the 
ex|>crietice of those most skilled in the nature of tlic 
country, the smaller streams wliicli descend from 
the higher grounds, must be still more produc¬ 
tive of gold. Some mining works were at one 
time entablished in these remote districts, which 
were abandoned, not from any scarcity of gold, but 
because the few inhabitants who had settled in the 
country, being far removed from the road, and in the 
midst of a swamp inhabited by savages, could nei¬ 
ther be eonvcniently supplied with arms fur their 
defence, nor with implements for their trade. Far¬ 
ther to the west is found tlic river Cuiaba, and the 
other head waters of the river Paraguay, all of which 
produce gold. I'lie mines of Cuiaba are established 
on the river of this name, and near the town of Cui- 
uba, which is large, and is e.stiniated to contain 
iO.OOO inliuhitanth. They were discovered in the 
year 17 f 8, and were long celebrated for the quanti¬ 
ty of gold which they producetl, which has been 
culculutcd at ilO arrobas (.700 lbs.) annually. Tnc 
metal is also said to be of an extremely fine quality. 

Tlie liead waters of all the other great rivers, such 
as the Chingu, the Topayos, and the Madera, which 
rise in this Capitania, and flow into the Ain.izons, 
are found to produce gold. On the river Arinos, 
wliieh is a western branch of the Topuyo.s, some 
esiahlishmonts for collecting gold were begun in 
171?. But they w'ere afterwards abandoned, chiefly 
in eoiisequcnec of the Uangers to wliicli tin- adven¬ 
turers were exposed from the tribes of warlike In- 
dian.s by which tliis country is infested. Tlie inve¬ 
terate hostility of the native tribes to the I’ortiiguesc, 
tend I greatly to obstruct the progress of new set¬ 
tlements ; us u body of adventuicrs must be col¬ 
lected sufKcicntly numeieus to pioleet tlieinsolvcs 
tigai)i.<t their s;ivago enemn'S, before any settlement 
can be begun ; ;md, even in this case, being in a 
.stale of perpetual wutchiulness and alarm, their at¬ 
tention j.< continually distrni ‘ 1 x 1 from agriculture or 
mining, to tlie more necessary business of ivar. But 
where the country is known to abound in gold or 
diamonds, adverituvers soon crowd from all ijiiarters 
to gather the rich harvest; the barbarous iiiliubitants 
are driven back into llie desert; towns and villages 
arise; roads are opened; and tlic country around 
quickly assumes tlie appearance of cultivation and 
improvement. 

The gold which is collected in Bra.«il, is found 
either in deep valleys or in the channels of rivers. 

It is generally contained in a loose marl-like stratum 
of roundwl quartose pebbles and adventitious mat¬ 
ter, called cu.\Cidhaa, which rest.s ujioii granite, and 
is covered by earthy matter of variable thickness. 
Somctiiiies the gold is lound covered by the soil at 
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Brisil. the depth of 20 feet, while at other times, on manj* of 
the hills »vhere water can be collect' 1 for'washing, 
particles of gold appear in the soil at little greater 
depth than the roots of the grass. 

At the gold wasliiiigs of V'illa Rica, the bed of 
cnacnlhao was on the margin of the river; and Mr 
Mawc found the workmen engaged in cutting away 
the bank to the depth of, at least, 10 feet, before 
they could roach the vein containing the gold which 
aas incumbent on the rock. The substance they hud 
to cut through was cl.iy. so .strong tliat., though falls 
of watt r were precipif.itt'd upon it, and negroes were 
constantly working ii with hoes of various kinds, it 
was with difficulty removed. Nor was this the only 
impediment; for, by the continual washing down of 
mud from the higher grounds, the rnsca/lulo was 
live feet lower than the bed of the river, so that 
when the pits were sunk to its depth, they were 
soon filled with water, which had to be drawn off by 
means of machinery. 

fjold W■a^ll- When the stratum which contains the gold is 
found at a distance from the rivers, it is dug up and 
carried to a convenient place, where it is washed, for 
the purpose of separating the earth and other 
inaterials from tlie gold. The method of wash* 
ing it is simple, and the following account of it is 
given by Mr Mnwe, w'ho was freefy permitted to 
visit the different gold-washings established in the 
country. 

“ Where water" (he observes) “ of sufficiently 
high level can be commanded, the ground is cut in 
steps, each twenty or thirty feet wide, two or three 
broad, and about one deep. Near the bottom a 
trench is cut to the depth of two or three feet. On 
each step stand six or eight negroes, who, as the 
water flows gently from above, keep the earth con. 
tinually in motion with shovels, until the whole is 
reduced to liipuil mud, and washed below. The 
particles of gold contained in this earth descend to 
the trench, where, by reason of their specific gravity, 
they quickly precipitate. Workmen arc continually 
employed at the trench to remove the stones and 
and clear away the surface,—which operation is 
much assisted by the current of water which falls 
into it. Atler five days washing, the precipitation 
in the trench is carried to some convenient stream, 
to undergo a second clearance. ■ Tor this purpose 
woollen bowls are provided, of a funnel shape, about 
two feet w'ide at the mouth, and five or six inches 
deep, called gamelhif. Each workman, standing in 
the stream, takes into his bowl five or six pounds 
weight of the sediment, which generally consist.^ of 
heavy matter, such as oxide of iron, pyrites, ferru¬ 
ginous quartz, &c. of a dark carbonaceous hue. They 
admit certain quantities of water into the bowls, 
which they move about so dexterously, that the pre¬ 
cious metal, separating from the inferior and lighter 
suhstaneos, settles to the bottom and sides of the 
vessel. They then rinse their bowls in a larger ves¬ 
sel of clean water, leaving the gold hi it, and begin 
again. The washing of each bowlful occupies from 
five to eight or nine minutes : the gold produced is 
extremely variable in quantity, and in the size of its 
particles; some of which are so minute that they 
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float, while others are found as large as peas, and not l5r*'iii. 
unfrequently much larger. This operation is supi r- 
intended by overseers, us the result is of considerable 
imj[)ortancc.'’ 

-There is another mode of separating the gold 
from the caicalAilo, winch is describcif in the tblhm 
ing manner: “ Two plunks about ton or twelve ineln 
broad and about twelve or liRccri ii'ct in length, .ure 
laid in the ground, forming an inclined plane, slop¬ 
ing one inch in twelve; two other planks, ol' similar 
diiueiisioMs, are fixed in the same directiou at the 
lower end, forming a second inclined plane, uith .a 
fall of six inehos from the former. On their .‘-ide- 
are boards placed edgewise, and staked down to ilie 
ground, so as to form Jong shallow troughs, the bot¬ 
toms of which are covered with hides tanned with 
the hair on, having the liniry side outwards, or, in 
defect of tliese, with rough baize. Down these 
troughs is conireyed tlic water containing the oxide 
of iron and ‘the lighter particles of gold ; the latter 
substance precipitating in its course is entangled by 
the Iiuir. Every half hour the hides arc taken up, 
and carried to a tiink near at hand, formed of four 
walls, say five feet long four broad and four deep, 
and containing about two feet depth of w'ater. The 
hides are stretched over this tank and well beaten, 
then dipped, and beaten repeatedly, until all the 
gold is disentangled, after whicii they are carried 
back and replaced in the troughs. The tanks arc 
locked up at night, and well secured, 'fhe sediment 
taken from them being light, is easily washed away 
by the hand, in the- manner before described, leav¬ 
ing only the black oxide of iron, called esmerit, and 
the gold, which is so fine that mercury i-s used to 
separate it.” . 

fii all thr^' various operations of digging up the 
cmcaf/iSo, of removing it to a convenient place, and, 
finally, of washing away the earth from the gold, a 
great deal of time and labour is wasted which might 
be saved by adopting some very simple contrivances. 

In removing the earth, for example, to the place 
where it is to be washed, not a cart or a wheelbar¬ 
row is used. Tlie whole is transported in bowls, 
which arc carried on the heads of poor negroes, who 
have Irequently, with tliese heavy burdens, to climb 
up steep ascents, where various methods might be 
adopted with little trouble or contrivance, to abridge 
this unnecessary labour. The hydrauiical appara. 
tus, in use for draining off the water, is cum¬ 
bersome and expensive. In many cases, ordinary 
pumps would answer tlie purpose better, as tliey cun 
be made at little trouble and ex pence, are ca')i.y re¬ 
paired, and can always be ready to work at an hour’s 
notice. It is singular, tliat (liis very common anti 
simple machine should be utterly unknown in those 
parts. The method practised in washing the casait- 
hao in bowls, is extremely tedious, and might he 
easily shortened. Great advantages would also be 
derived I'rom the use of properly constructed mills 
for breaking down the hard substances which con¬ 
tain gold, and which might then be washed in the 
same manner as the soRor matter. We fire inform¬ 
ed by Humboldt, that, in the silver mines of Mexi¬ 
co, this operation is executed with adiiiirabJe skill, 
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I’.iasiJ, and with great advantages.* The hardest substances, 
previous to llieir ainiilgaiiiatimi, are reduced to a 
fine powder; by which process every particle of 
the precious metal whiclt they contain is carefully 
extracted. Tho'i; who arc einplo^\ed in washing 
for gohl in Ihasil, are cxiioscd to various dis- 
advant.igfs tVcmi tlie scarcity and higit price of 
iron; and owing to iliis circinnstance they arc 
frc<|U(‘nlly in want of the most ordinary tools. 1'liis 
fact strikingly illu-tnilcs the indolence and want 
of cntcrpiisc which gcncrnlly prevails in this coun¬ 
try. A blind pin suit altt'r gold m cois to be the ex¬ 
clusive occupation of all cla.-scs, in favour tifwliicb the 
most valuable rt sources of tlic country arc neglected. 
Ill inanv parts iron-ore is prodnci'd in abunduiice, and 
there Is lililc doubt that, if any spirited individual 
were to ili-iotc bis altcntiun to this brunch ot‘ iiidus- 
liy, lie would not only fucilitalc the acipiisitioii of 
the precious metals, but lie would more rapiilly uc- 
<|iiirc wealth, tli.m if he were directly sevking alter it 
l>y esialilisliing gold-w;ishings. 

The \)arliclcs of gold lieiiig scparattd, hy washing, 
from tile stratum in wliieli they are foimd, are 
brought to the nearest mint, where a lifili part is 
taken for llie erown. Tlie ivniaiiider undergoes 
a process of amalgum.Uion with niereary. and is af¬ 
terwards poured into an ingot, wliieli being sent to 
the assay master, he asceriaiii.s its weight and fine¬ 
ness, aiid puls iipoi. it tlie public slaiiip, when it 
IS delivered to the owner lor eireulation. The 
ojieralion of melting seldom occupies more than 
ten minutes ; and those wJui deliver into the 
mint any i]iiantiiy of gold dust, may reckon on 
liaviiig it returned to iheiii for circulation in 
less tluin an hour. The gold is of different qualities. 
.’Some of the bars wliieli arc in circulation arc so 
low as If) carats, while others are as line as o.t.l 
carats, which is within one half carat of what is de¬ 
nominated pure gold. The standard is iOJ carats 
fine, and gold exceeding this standard receives a 
premimii in proportion to its fineness. (Jold of n 
low standard is generally <if a pale colour, which is 
ascrilied to (lie mixture which it contains of-silver, 
platinu, or some other metals. 

Diamnuil "’ashing for diamonds is another favourite 

WhsIiid!;-. employment in Hrasil, and. being esteemed too 
lucrative a braiicli of bii.sincss for individuals to 
enjoy, is now prosecuted by the state as a royal 
monopoly. The district of t’erro do brio, or of the 
cold mountains, in wliieli the diamond works are es¬ 
tablished, is situated on the liighest ridge of those 
mountains; wliieli, nnim'iig nearly parallel wiih the 
coast of Urasil, ri.se to their height at the distance of 
about .‘too nnle.s in the interior, and divide the -streams 
which fall into the .Atlantic by the Itio Doce and 
the Hio Grande, from those which, running west¬ 
ward into the Hio I’liiiu'isco, are carried to the north 
by that river, and fall into ihe Atlantic uhoiit the 
mil degree of south latitude. It is at the sources 
of these streams that the diamond works are siiuat- 
rd. I'liis district consists of u range of rnggi‘d 
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luoiitilains that run north ami south, and are gene- P.ia-it. 
rally considered to he the highest in llrasil. The 
tract of country teinii'd the diamond ground, ex¬ 
tends nliout 16 leagues from north to south, and 
about .S leagues from cast and west. Nearly in the 
nmldle ol' it stnnd.s the town of Tejiico, 400 miles 
noith of Hio .laiuiro, in a straight iine, but nearly 
doiihle that distance by the winding roads of the 
mountains. It contains about fiooo inhabitants, 
and is cliietJy supported hy the diamond works 
in its neighhoiirliuod. The most considerable of 
tlie.se is situated on the lu'ad wjter.s of the ri¬ 
ver .lijitonhonha, a branch iJ' the Hio Grande, while 
others arc cstabli.siied tin the Hio A'cHio, a hraiich of 
the rnuieiseo, and on the other mniieroiis small 
streams which have their rise in this mountainous 
region. 'J'Jie river .lijitonhonha, where the diamond 
works are established, is about as wide ;is the Thames 
at \\ ind.'-or, aiul is in geueral from three to nine 
I'eet deep. Ttie cnscal/iau eon.-isls of nearly the 
same materials as that wliieb contains the gold, and 
it has to be dug from the bottom of the river, winch, 
for tluN purpose, is divertv'd into .a new channel. 

When Mr Mawc visited these works, they wi re 
working at a hend of tlierivtr, from whivli the vvatir 
was divertid by riiemis of a canal cut acro.ss the 
tongue of land round which it held it>-course ; an 
enibankment forintd of si'veral bags of sand, being 
carried quite across the old chuimcl, just below the 
head of the eanal. After this operation, the deiper 
parts of tlie river are laid dry by means of punip.s, 
and, the earth being rcniovevl, the viiM'd/liao is dug 
up and removed to a convenient place for vvashing. 

This fatiguing work was until lately pcrforitied hy 
the iina.ssisted labour of the negroes, who carried 
the aisculhno in howls on their heads, and in many cs- 
lahlishnients this mode of working still prevails. Two 
inclined planes have been since contrived,aJongwhich, 
by means ofa water-wheel, two carts are set in motion, 
one of which descends empty by one inclined pi,'trie, 
wliila the other, loaded with tascalhao, is drawn to 
(he top of the other. At some of the diainotul 
works, on the same river, the atsc.alhao is conveyed 
to the jiJace for washing by different anil more im¬ 
proved machinery, and railw-uys arc c'v< n constructed 
on some parts iff' the uncv'.'ii ground, 'riic cascalhno, 
when if is carried from the bed of tlie river whence 
it is dug. is laid vlown in lumps, containing iqipareiit- 
Jy from five to fiflecii pms acli; and they calculate 
in digging as much during the rainy season, us will 
give full i niployment to all their hands during the 
months which are not subject to rain. Into ail the 
various parts of the works erected for wash'ng the 
ca.\cnifiao, water is distributed by mcBn.s of aque¬ 
ducts, constructed W’itb great ingenuity and skill. 

I'he ioliowing is an account of the mode of washing 
fur diamoiid.s, us it w.'is observed by Mr .Mawe, 
which appears to be Inglily curious and interesting. 

“ A shed is erected in the form of a parallelo¬ 
gram, 25 or 30 yards long, and abiuil 15 wide, 
consisting of upright po.>-ts, which supfiort a roof 


• Political Essay on the Kin^iloot of Nexo Spain, Vol. III. p. 256. 
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Bfiisll. tbatchccl with lonp gras<i. Down the middle of the 

^V'^area of tliis .“hcd, a current of wat«r i.-^ conveyed 
throuffh a canal, covered with siroiiif planks, on 
which tlie cfiMtillino is laid two or three feet thick. 
On the other >iilc of the area is a flooring of jil.niks, 
from four to five yards long, inihi diled in clay, ex¬ 
tending the whole length of the shed, and having a 
slope from the canal, of rliive or four inches to a 
yard. 'I’his flooring is divided into aboni twenty 
compiirtinents or troughs, each about ihree feet 
wide, hy means of planks jtlaced upon their edge. 
The upi>er ends of al: these troughs fliere ealleil e.i- 
iioes) communicate null l!ii’ canal, and are so form¬ 
ed tliat water is admilled into them between two 
]danks that arc u'lont an inch separate. Through 
this opening, flic curient fails about six inc'hc.s into 
the trough, and may he directed to any part of if, 
or slopped at pleasure by means of a small quantity 
ofelay. For instance, someiimes water is requited 
only from one corner of the aperture, then the re- 
ni.iiiiing part is stO|>j),'d ; sometimes it is wanted 
from the centre then the extr.'nies are stopped; 
and sometimes only a gentle rill is wanted, then the 
cl.iy is a|i|)lied aeeortlingly. Along the lower ends 
of the troughs, a small eliamtel is dug to carry off 
the Wilier, 

'• On the heap of infceilhjn, .at equal distances, 
are pl.iced three high eliairs for tlie oflieers or over- 
.scers. After they are seated, the negroes enter the 
troughs, each provided w'th a rake of a peculiitr 
form and short handle, with which he rakes into tlie 
trough about aO or SO lbs. weight oi' casralhuf. The 
water lieing then let in upon it, tlie cu.sc<ilhiio is 
spread abroad, and continually raked up to the head 
of the trough, so us to be kept in constant motion. 
Tin's iqieration is perf'ormeil for the space of a quar¬ 
ter of an hour; the water then begin.s to run clearer, 
having wa'-hed the earthy purtieles iiway, the gravel- 
hke matter is raked np to the end of tlio trougli: al‘- 
tcr the eiUTent Hows away quite clear, the largest 
•Stones are thrown out, and afterwards those of infe¬ 
rior size, then the whole is examined with great cure 
for diamonds. When a negro finds one, he i.iimc- 
di.celv st.mds upright and claps his hands, then ex¬ 
tends them, holding the gem between lii.s fore-finger 
anil (fimnli ; an inersier reeeives it from him, and 
deposits it in a'gamell.i or howl, sus|>ended from the 
centre of the structure, half full of wafer. In this 
vessel all the diiunonds found in the course of the 
day are placed, and at the close of work are taken 
out and delivered to the principal officer, who, after 
they have been weighed, registers the [larliculars in 
u 'look kept for tfi.it purpose. 

“ When a negro is so fortunate as to find a di.i- 
inond oftheweigitt of an octavo . 17,1 carats), nnieh 
ceremony takes pi,ice ; he is crowned with a wri’.tth 
of flowers, and carried in procession to the admini¬ 
strator, who gives inm his freeiloin, by paying liis 
owner for it. lie also receives a present of new 
clothes, and is permitted to work on liis own ac- 
L'ouiit. When a stone of' ciglit or ft n c.irat.s is found, 
the negro leeeive- :wo new shirts-, a complete new 
suit, with a liat a'ld a liandsome knife. For smaiier 
Ktoiies of trivial amount, proportionate premiums are 
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given. During my stay at Tejuco, a stone of IfiJ nnwll. 
carats was found ; it wa-i pleasing to see the anxious 
desire manifested by tlu- officers that it might prove 
heavy enough to entitle tlie poor negro to his free¬ 
dom, and when, on being delivered and weighed, it 
proved only a carat short of the rc(|iiisil(; weight, all 
seemed to sympathize in his disaiipuiiilinent." 

I'lic flat pieces of ground wliicli lie on each side 
of the river, are generally etjiially rich throughout 
tlieir whole extent, and the oflieers employed in the 
works are enabled to calculate the value of the places 
unworked from the parts adjoining. 'I’he snbstiuices 
which arc considered the best indieations of dia¬ 
monds are bright, beun-like, iron-ore; a slaty flint- 
like substance, resemhlitig Lydian stone, of fine tex¬ 
ture ; black oxide of iron in great quantities; round¬ 
ed bits of blue quartz ; yellow crystal, and various 
other materials, entirely different from any substatice 
found in the adjacent mountains. Diuiiiond wn.sh- 
ings have been e.<t.ablishcd on the river Jijitonhoiih.a, 

;uid the iieiglihonring si reams for many years, and 
great quantities of the finest stones have been col¬ 
lected. Tliese vary extremely in si-zt', some being 
so small tliut four or five are required to weigh one 
grain, and consequently there arc sixteen or twenty 
to tlie carat. It is eulcuiuted that only two or three 
stones of from 17 to ‘^0 carats are found in tlie course 
of a-year, ami not once in two years is there found 
tlirougliout all the diamond washings- a stone weigh¬ 
ing .‘to carats. i\Ir iSIawe mentions, that during 
the live days in which lie was eiiqiloyed vi-itiiig 
these works, the miniber of diamonds found a- 
mmmted only to forty, the largest of which weigh¬ 
ed oidy four carats, and was of a light green co¬ 
lour. 

The diamond distriet w-.i-s first explored by some Itoya) Mo- 
enterprising miners from Villa do Principe, which isnopofy of 
about ()() miles south-east from Tejuco. Their Uiiniioiids. 
search was after gold, which they sought for on the 
banks of the rivulets in tlie neighbourhood of 
'fejiieo, and nut suspecting that they contained 
diamonds, they were not aware of the value of tlieso 
stones when they were first discovered. Nor was it 
until they were sent to Europe that tlieir W'orth was 
accurately ascertained. Immediately on this dis¬ 
covery, the Portuguese Government erected (.'erro 
do l-'rio into a distinct district, whieli was placed 
under its nw-n peculiar laws ami regulations; and the 
lucrative trade of searcliing for diumoiids being pro- 
hibiled to .all individuals under the severest penalties, 
w-js constilutud a strict monopoly for the heiieiit of the 
croivn. Hut in this, as in most other cases, tlie power 
of the Governiui'iit was coimtei<K'ted by tjic fraud and 
cunning of its subji'cts. Hy means of tlie intrigiu.s 
and misrepresentations of interested individuals, go¬ 
vernment was prevailed on to farm these territories 
to a company, who were bound only to employ a iti- 
tain niiinher of negroes, or to pay a certain .shim for 
each negro employed over the quantity agreed t'or. 

Under cover of this lease, every species of fraud 
and corruption was practised. About double the 
stipulated number of negroes was employed, and the 
agents of Govenntient were bribed to eoinnve at this 
fraud. Scasouable presents were also made in order 
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Brasil, to secure inHiiencc at court; nnd, by such arts, the 
farmers of these valuable works were continued in 
their lease until abnut the year 1772, when (loveru- 
ment resolved to apijoint its own oHicers to superin¬ 
tend tbi.s valuable braucli of its revenue, luider this 
new systeui of nianagenieiit, abuses, however, still 
continued ; and the esfiiblislitnent was run in debt to 
foreigners, who adviineed a con'iderable sum to 
carry it on, on condition of receiviiig, as security, all 
the diamoiul.s whicli it produeetl. This debt still re¬ 
mains unpaid, and there are other ineumbruiiees 
from whieli it is not likely that the estahlislmient will 
ever he freed white it eonlmues under the maiiagc- 
niuntof the state. According to the information of 
Air Mawe, “ tin- oxpences of these works .vmoimtcd, 
during a period “f five years, from IKOI to i80() in- 
elusive, to L.i’iil-.OOO ; and the diamondHsent to tlte 
treasury, at IMo .lanciro, during the .same period, 
weiglieil Il.'>,(i7.'> carats. The value of the gold 
fomul in the same period, amounted to 1-. 17,'{<10 
Sterling, froin wliieli it appears that the diamnnds ac¬ 
tually cost (lovernment .".‘is. 9d. prr carat. Tlie.se 
years were esteemed singularly productive; the mines 
III general do not yield to Ciovernment mure than 
20,00<) carats annually." 

Conso- ^ (i„, jrold collected in llriisil being liable to pay 

llI'e'Koj-'il* ® .shari- to the crown, the temptation to evailo 

Monopoly, s” heavy a tax has given rise to a contraband trade 
■n this jirecioiis commodit), ami various piecautioiis 
have been adopted to prevent the injury thcncc 
arising to the revenue. But the temptation is even 
greater to carry on an illicit trade in diamonds than 
in liold, because, in the one case, it i.s only the royal 
fiflh which the sniuggltT gains by evading the regu¬ 
lations of the state, while, in the case of diamonds, 
he gains the whole value of the article which lie 
Buccoeds in conveying clandestinely uwaj’. The ir¬ 
resistible temptation which this monopoly holds out 
to illicit trade, is met by regulations of correspond¬ 
ing strictness and severity. For the security of the 
revenue, the country has been subjected to a must 
vexaliuus system of military police, and the unhappy 
olfciuler, who is detected in the heinous crime of 
illicit trade, is doomed to experience, in a cruel and 
hopeless captivity, or in transportation to the African 
colonies, the utmost vengeance ol'Iiis rapacious rukTS, 
The move ell'ectnally to counteract the proje'cts of 
the sinugg'ers, the diamond district is placed under 
peculiar regulations. On all the various roads lead¬ 
ing to it, registers or niilitary posts arc establLsIied, 
in which is stationed an officer with twenty horse 
^ol(lier^ under him. Thi'se arc continually patrolling 
the roads. JVhenever they observe ;t stray passen¬ 
ger they instantly ridi- up to him, questioning him as 
to his business and the purposes of his journey, and 
he must satisfy them as to all these particulars be¬ 
fore he is allowed to pass. They arc authorized to 
stop all travellers without distinction, and to 
search, with the utmost rigour, those whom they 
suspect of' concealing gold dust or diamonds. All 
per.sons passing with mules are ordered to stop at 
these registers, nml to deliver their passports to a 
soldn'r for the inspection of his commancliiig-offlcer, 
who, if he i.s satisfied that there arc no grounds of 
s'l'iiieien. allows (lictn to proceed. But if he judg.es 


otherw'ise, the mules are unloaded, and all the bag- Brasil, 
gage .subjected to the strictest scrutiny. If, in the 
cour.se of these cxaniiiiaiioiis, a negro is suspected 
of having swtdlowed a diamond, he is confined to a 
hare room until the truth ean be ascertained. These 
buildings are all provided witli. .strong cells for the 
contincMnent of suspected persons. In the inanuge- 
nient of the works many precaution's are adopted to 
prevent the negroes from emlu-z/lmg diamonds. 

Tliey work inmiediatel}' under the eye of their over¬ 
seer.*, who sit on a .seat raised above tbeiii for the 
purpose of watching them, and, al the word of com¬ 
mand from the overseers, they iu.stuutly move into 
each other’s troughs, so that no collu.sion can pos¬ 
sibly take plai-e. 

Xoiwiibstaiiding the strictness of the police, how¬ 
ever, and the severity of the criminal law, there is 
no doubt that a contraband trade, both in gold and 
diainoiuls, is carried on in Brasil to n grout extent; 
and the present pl.an upon which the diiinioiul 
works are managed, is calculated to give every 
facility to ihi.s forbidden trufHc. Owing to the pe¬ 
cuniary embarrassments of the estiiblishment, the 
Inleiidant has never been able to purclui.se a stock ol' 
negroes to carry on the work, and lie is, in coii.se- 
<]uence, obliged to engage the negroes of others. 

The hiring out of negroes to the diamond works has 
long been the favourite occupation in Tejuco, in 
which rich and poor engage with e<|uaJ cagemess to 
the full extent of their capital; and nunihcrs of per¬ 
sons iire .supposed to re.,idc in Tejuco with no other 
view than to place their negroes in this profitable 
omployment. Tliero is no apparent reason for this 
anxi'ely among all classc-s to hire out the industry of 
their negroes, seeing that the pay is small, the la¬ 
bour hard, the maiiitcnanco poor, and the treat¬ 
ment not always the most genllo. Jl i.s conjectured, 
tlicrefore, with great probability, that, the real object 
is to gain access to these worlcs for the purpose of 
purloining some portion of their precious produce; 
and it is certain, that by whatever rnean.s they are 
procured, the market is siqiplied with large rpiantities 
both of eontrahand gold and diamonds. 'J'he great 
value and .small bulk of these urticle.s, hold out such 
temptations, and, at the n.mie time, such facilities for 
secreting tlu'in, that no law.s, however .strict, can 
possibly counteract those strong inducements to illi¬ 
cit trade. 

Ill tliis view, the policy of imposing .so heavy a 
tax on g.'ld may' well bo questioned; and, in re¬ 
gard to ilu“ monopoly of diamonds, there can be 
no doubt th.it it is both impolitic and tyrannical. 

There is .something mean and rapacious in the prin¬ 
ciple of those measures, of which the object is to 
seize upon all the most val liable produce of the 
country; and Government, having set the example, 
can hardly expect that its subjcct.s will bi' out¬ 
done in the practice of avarice and fr.aud. In 
this, as in all other cases, the sagacity and address 
of individunks will prove an overniatrli for the vio¬ 
lence of power. Harsh and cruel laws may be passed; 
but, while the indiiceinenl to violate them con¬ 
tinues, adventurers will be found to run all risks ; 
and though individuals may occasionally incur the 
penalties of the law, the I'ontrabmid trade will llou- 
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risli in proportion to the bounty hold out by the 
regulations of the state. The coluniul policy of 
Europe seema generally to have be..i founded on 
the most felsc calculations. Eveh in respect to re¬ 
venue, a moderate tjix on several articles of general 
consiimptiun would, in a flourishing e<»mmunity, be 
far more productive than this monopoly established 
in Brusil, The authors of these devices for cramp¬ 
ing industry seem to imagine, that, for the diamonds 
which are exported by private udvcntureis, in» va¬ 
luable e<juivalent i« received in return. They make 
no calculation of the additional cajntal which tiny 
bring into the country ; of the increase thus made 
to the fund for inaiiitaining productive industry; 
and of the general vigour ditfused hy a free trade 
over every de])artment of an industrious coiiiniunily. 
They do not reflect, that an improving eoniinerce, 
cherished and protected by an enlightened govern- 
niunt, would soon pour into the treasury, its the 
cheerful gill of a free and a flourishing people, a far 
ampler revenue than can ever bo extorted froni.t*iem 
by all the luiserable devices of tyranny. 

TheCe are various other duties imposed on the 
transit of commodities into the interior, which are 
both oppressive and impolitic. They gcncralh' take 
place at the crossing of ferries, ami are lakTOu ac¬ 
cording to the weigltt of tlie goods passing, without 
any regartl to their bulk or value. All heavy arti¬ 
cles, in c(m.st’(juence, pay high, while woollens, cot¬ 
tons, and other light goods, pay only about 8 or 10 
ju-r cent. Iron, which is in great request in the in¬ 
terior, pays an enormous duty, of nearly 100 per 
cent. This is the case also with salt, which, being ab- 
.■-olutcly necessary in this country for the subsistence 
of the cattle, the ell’ect of the tax is to discourage 
breeding, and is, in this view, most injurious to tin; 
interests of agriculture. A duty of i’cl. per lb. is al¬ 
so imposed on all commodities which pass into the 
mining districts, mid a new tax has lately been laid 
on the rents of liouses. We arc informed, that the 
weight ot' the taxes jiresses most severely upon the 
pooriT cl.isses, and the same reniark seems ajipli- 
cahle to otlier parts of the country. A tenth in 
k'lid is raised upon cattle, poultry, and agricul¬ 
ture, and even upon salt. This belonged, in for¬ 
mer times, to the clergy; but as, in tlie infancy of 
Brasil, it was inadequate to tlicir sup|)ort, they peti¬ 
tioned (rovcnmicnt to have it commuted into ulixed 
stipend. This petition was acceded to. In the 
!u>-antiine, by the improvement of the country, the 
tithes begun greatly to increase in value to the pro-, 
fit of the Ciovernnu'iit, and to the loss of the church, 
and the clergy now eonipluin grievously of this 
agreement, by which, for a temporary advantage, 
such a valuable revenue was 'surrendered. For thu 
due collection of the public revenue, the country is 
parcelled out into extensive, districts, and the taxes 
of each district are farmed out to the highest bidder. 
These again dis[)osu of their farm in small shares to 
under farmers, who oppress and plunder the people 
foi their own private ciiiolumcnt. Besides a tithe 
of all the cattle, which is levied on estates in the in¬ 
terior. meat in the shambles pays a duty of about 
2j per cent. Fish pays a 10th, and afterwards a I.'ll!). 
A iliity of 10 prr rent, is imposed on every transfer 
vor.. II. rAfii II. 


of iminoveablii property, and of 5 per cctii, upon the Branii. 
sale of all moveable. Kum, whether for exportation 
or homo consumption, pays a duty of from 15 to 20 
percent. Cotton pays a 10th, and. on it.s exporta¬ 
tion* pays an additioiml duty of l:j^. per Jb.; am! 
all goods imported are liable at the custom-house to 
an adynhrcm duty of 15 per cent. Thcfb is also 
a tax imposed at I’ernambiico for lighting the streets 
of liio Janeiro, wliile its own .streets are in total 
darkness. Tin? produce of these durie.s is expended 
in the support of the civil (Government, in wheh, 
owing to the exce$.<>ive multiplication of uflices with 
inadequate salaries, peculation and bribery prevail 
to such an extent, ns nut only to escape ]>imi!.liinent, 
but even any great degree of public reproacli. 

The roads in the interior are generally indifferont. Itileiior 
Thecoinmun inoile of travel ling ts by mules, by whicli fonimerw. 
nuams are transpurted to the tovvns on the coast 
cotton, sugar, coflee, grain, and the other produce 
ol tile eouiilry. In return are procured iron, steel, 
salt, woollens, cottons, cnininon and finer earthen¬ 
ware, iitnl gl.i.--s. In the towns of the interior Mr 
Mavve .saw all sorts of English goods, which were by 
no means dear. 

The most remarkable incident in the recent hj.s- Siitlcmcnt 
tory of Brasil is the emigration to its capital of the "• *•'« (Jourt 
royal f.miily of I’ortugiil lioni Europe. In ilui long!'^^'’'’'!'^'** 
wars which have been recently condmied between'"®'*^* 
France and Britain, it was obviously the interest of 
the minor powers, such as Portugal, to preserve a 
strict neutrality. But this was rendered difficult, 
iw well as by the inveterate hostility of the two na¬ 
tions at war, its by the prcpondei’iiting power which 
both had acquired on their respective elements of 
land and sea. Portugal, from her situation, was en¬ 
tirely exposed to the vast military power of France ; 
ami it was well understood, when France hail gain¬ 
ed the undisputed ascendancy in Europe, that the 
inferior states could only hope to purchase a nominal 
independence by acceding to, and rigorously exe¬ 
cuting within their territories, the system devised by 
Bonaparte, for the proscription of the British trade. 

The Court of Portugal, terrified by the menaces of 
so powerful a state, agreed, about the end of the 
year 1807, though with reluctance, to adopt tlial 
harsh system ; but delaying, under various pretences, 
to seize the property and persons of Briiisli mer¬ 
chants, which was prescribed as an' indispensable 
condition of licr alliance with France, the Fri'iich 
ambassador quilted Lisbon, which was the prelude 
to more decisive measures. A i'reiieh army was di¬ 
rected to march against {'ortiigal. and theix- hi’ing 
no resistance, it was rapidly advancing to the capi¬ 
tal. In tlie meantiiiie, war had been declared 
against England by the Court of Lisbon, a fleet had 
been fitted out, and all the severe measures dictated 
by France against Britain had been agreed to; hut 
the secret connections of Portugal witti this eimntry 
vi'«rc but imperfectly disguised by this affected lio.«- 
tility; and it had accordingly no effect in i etiirding 
the inarcli of the invading arm}-. In this emergen¬ 
cy, it wa-s resolved by the Court to escape the 
danger by embarking for Brasil, under the protec¬ 
tion of sir Sidney Smith, whose .stpiadron was at 
that time blockading the mouth of the 'J'agus. 
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Tliia revolution waa announced to the people by o 
royal decree. A council of regency wu established, 
the public archives and treasure were embarked, 
the royal family followeil, ond on the iptli Novem¬ 
ber 1806, the Portuguese fleet, joined by the ling- 
lish squadron, iinaliy departed from Europe, and ar¬ 
rived at^lahiu on the 19th Januai-y folloa-ing. The 
roynl family were received with every demonstration 
of attiichiiient and respect; and ihc inhabitants of 
Uuhia even offered to contribute a large sum of 
money in order to build a suitable palace fur Iheir 
reception, provided they would agree to reside in 
that place. Kio Janeiro, however, was thought 
more suitable for the residence of the Prince, and this 
capital, to which the court of Portugal soon aflcr- 
w'ards removed, now became the seat of the Portu¬ 
guese monarchy. 

I’ll considering the emigration of the royal faniity 
of Portugal to Urasil, some speculative writers have 
indulged in the most fanciful anticipations of im- 
prov»>ment from this event. They seem to have ima¬ 
gined, that the presence of the 8uprcrne Govern¬ 
ment of Portugal ill its colonies would revive the 
languishing industry of these countries; that it would 
remove the corruptions aud abuses of their domestic 
administration ; and that, by opening to them a i'rce 
trade, it would enable them, in some degree, to rival 
tlie North Arnerican States in their rapid advances 
to wenltii and iuiprovemeiit. But in order to realize 
those pleasing expectations, it would have been neces¬ 
sary that the Portuguese government, whicli was fee¬ 
ble and corniptin Europe,should have totally changed 
its character in removing to Brasil, and this unhap¬ 
pily does not appear to liave been the case. Abuses 
and corruptions still prevail in that country; the ad¬ 
ministration of justice is not amcndcxl;—the royal 
nionopuhes for the sale of ivory, Brazil wood, dia¬ 
monds, gold dust, gunpowder, tobacco, and snuff', 
arc upheld in all their rigour ; and, in general, tin; 
government is regulated upon (he same jirinciples as 
before. All the advantages of this translation of the 
government from the mother country to the colonies, 
seem therefore to he comprised in the commercial 
treaty cuunected with the measure; the effect of 
which is to open all the ports of Brasil to the vessels 
and produce of Great Britain, on payment of a duty 
of 1.0 per cnif. The former system of restraint being 
removed by this treaty, tlu re will thus be a greater 


built,^-lands had risen in price,— labour wta in re- Bwtil. 
quest,—and the adjacent grounds, which had been 
covered with brushwood, were now cleared, and 
w’crc laid out for building and for gardens. Before 
Mr Roster quitted the country, in 1815, various 
other local improvements Imd been carried into 
effect j all which clearly indicate, that the free trade 
aud tlie unrestrained intercourse with strangers, had 
diffused a general spirit of amelioration through¬ 
out this hitherto languishing community. 

Owing to particular circumstances, the opening of 
the trade to the Brasils was not attended with the 
same beneficial consequences to Great Britain. At 
the period when this took place, all British goods 
were excluded from the (.'outinent of Europe, by 
the edicts of Prance; the home-market was, in con¬ 
sequence, overstocked, and the British merchant was 
naturally anxious to find an outlet for his unsaleable 
produce. In these circumstances, the market of 
Brasil was suddenly throw n open, and such immense 
quantities ol' British goods were immediately poured 
into it, that it was completely overstocked. Prices 
fell proportionably; the goods were sold cheaper 
than tlioy could have been bought or even nianufac- 
tured ut home; and, at lost, they were accumulated 
in sudh excess, that the warchousca were imt ade¬ 
quate to contain them. In many casta they wer« 
exposed on the quays to waste and peculation, or 
they were left to rot in warehouses ill>a(iii]>ted for 
their reception. The loss and ruin consequent on 
these rush speculations, gave rise to numerous bank¬ 
ruptcies ut home; and thus the eommcrcial embarrass¬ 
ments of the country were rather aggravatcil than re¬ 
lieved by the opening of tliis new market for its pro¬ 
duce. There can be no doubt, however, that a Iroo 
intercourse willi this extensive country, must ulti¬ 
mately create an increased demand for the manii- 
factures'of Britain, and must, in this view, be of per¬ 
manent benefit to her comnuTcc. 

The military force of Brasil is composed of regu- Miliiary 
lar troops and militia. The regular army, which ge- f’vn.c, 
nerally amounts to about 8000 men, is extremely ill 
regulated. It is badly clothed and poorly paid, and, 
owing to the disadvantages of the service, has to 
be recruited by inipmssment, a power which, under 
this despotic government, is exercised with the gross¬ 
est partiality. Tlic cavalry regiments which patrolc 


.. the milling districts, are, however, highly respectable, 

stimulus to iiiijirovcuH'iit of every sort; and industry, botli in point of discipline and equipment. 'Jlie mi- 
freed from the pernicious restrictions under which it litia amount to upwards of 30,000 men; 


upwards of 30,000 men; and to this 
formerly laboured, will be excited to new aud active , service all are liable, with the exception of tlie first 
exertions by u higher price for its produce. The.sc rate nobility, 
effects have accordingly, to a certain degree, taken 
place. VVe arc iiif'ornied by Mr Roster, who quitted 
Pernambuco in April 18 f f ,und returned in the end of 
December in the same year, that, during this short 
interval, he observed a remmkable change for the 
better in the aspect of the place, and of the adjacent 
country. The houses had been greatly improved^— 
the ladies, in imitiitiou of some f.imiiies who had ar¬ 
rived fro 1 England and Portugal, began to walk 
abroad during the day,—the English fashions in 
clotlies had become general among both sexpe,—tlie 
equipages hod assumed a gayer appearance,—a 
greater number of country residences had been 
i 


nobility. 

The population of Brasil Iws been differently cs- rcpiilalion. 
timated. According to M. Beauchamp, it amount¬ 
ed in 1806 to 800,000 Europeans, 1,500,000 ne¬ 
groes, and to from 800,000 to yoo.OOO civilized In¬ 
dians. This, however, appears to be an exaggeia- 
tion. Sir George Staunton computes the number of 
whites at 200,000, and the blacks at 600,000; and 
some authors make tlie whole amount only to 
420,000. 

llistoire tiu lirmil, par M. Alphonse do Beau¬ 
champ. 3 tomes 8vo. 1815. Mawe’s Travels tnto the 
Jntfiior of Brasil, 4to. 1812. Kostcr’s Travels in 
Brasil, ito. 1816. (0.) 
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BfBis. BRASS, in Chemistry and Mnnu&cturo*, an alloy 
of copper and einc. This name, however, has not 
been exclusively applied to the alli^ m these metals; 
for the gun-metal, which has been also called brass, 
is an alloy of copper with tin. The same alloy, with 
more tin, is used in machinery, and is preferred to the 
alloy of copper and zinc, on account of its greater 
liardiKss. 

nifl’crcnt It appears from the analysis of the brass of the 
kinds. ancieiits, that it was uti alloy of copper and tin. .'V 
siiiiill portion of tin gi^es to copper great hardne.ss, 
and renders it cuimble of hearing iimcli greater rc- 
sisluiice. A larger portion of tin gives increased 
hardness, but is lc.ss tittid to bear a straining resist¬ 
ance, on account of its brittleness. Its ela.sticity 
is very great, which fits it for liclls. In this 
state it is called bell-inetal; with u stiil greater pro- 
]>ortion of tin, it forms an alloy employed for the 
mirrors of reflecting telescopes. I'lie alloy of coj)- 
per with tin is easily distinguished from that with 
zinc from the agreeable colour of the latter, which 
varies with the proportions of the metals. Pinch¬ 
beck has the least proportion of zinc. Common 
brass lias more zinc, and the gold-coloured alloy 
called Prince's metal, contains a still greater propor¬ 
tion of zinc. All alloy of copper with a very large 
pro[iortion of zinc is used for the common white 
luclal buttons. 

l•lf1|iUItlOllH The.se various alloys of copper with tin and zinc 
it Alitjjh. forming the ditt’erent kimls of brass, are to be con- 
sitlered us chemical conii>ouiids, and, of course, go¬ 
verned by the same laws of definite proportions which 
belong to the more conspicuous eompound.s. 

On these principles, which cannot be doubted, we 
liave an unerring rule for uniting these and other 
metals in the best proportions, the weights of their 
atoms being (ireviousiy known. See the article 
Atomic TiiboKY in lliis Stipiileincnt. 

The weight of the atom ofeopper being 8, tin 7<3a, 
and zinc I; the following table will exhibit the pro¬ 
portions of the various alloys, expressed in atoms, 
ami their proportions by weight, the third column 
pointing out the colour and character of the result¬ 
ing eompouiid. CZ and 1' are to represent the 
atoms of the meluls respectively. 


COMI’OUSDS 01- ZIN'C WITH COPPER. 


Atoms. 

frupoi tioD!i 
by Wm(|Ij(. 

Cliaidvirr uiitl Colour of tbc Coiu- 
pounds. 

C-f z 

1 to 3 

The best proportions for com¬ 
mon brass. 

C-P‘iZ 

1 to 1 

The alloy called Prince’s Metal, 
of a beautiful gold colour. 

c-paz 

2 to.{ 

Of a paler yellow, very little 
malleable. 

C-f4Z 

1 to 2 

Still of a lighter colour, aud not 
malleable. 

C-fsZ 

2 to 5 

Yellowish white and brittle. 

C-f-b'Z 

J to 3 

Very brittle, nearly white. 

3 C -1- Z 

4 to 1 

A very malleable brass used in 
watch-work. 

3C-P Z 

(J to 1 

An alloy much harder than cop¬ 
per aud inclining to its co¬ 
lour. 
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eOMJPpUNDS OF TIN WITH COPPER.’ 


Aionit. 

Propurtioie 
by Weight 

Ctiarictsr and Colour of iii« Com¬ 
pounds. 

T-f C 

2T-fC 

3 T-p C 
4'1>C 

T-f2(: 

T-f-;K: 

T-f-lC 

T+.-.C 

T-fliC 

T-f-7C 

T-p«C 

T-P9C 

11 to 12 

11 to (1 

11 to 4 
11 to 3 

11 to 24 

11 to 3fi 
11 to 48 

11 to 60 
11 to 73 

11 to 84 

11 to 96 
11 to 108 

A very brittle and rather white 
alloy. 

Still more brittle and more 
uliite. 

V'^ery white, used for speculuins. 

Coarse-grained and too brittle 
for any purpose. 

A yellowish alloy, very hard and 
sonorous. 

Bell metal. 

A veiy hard alloy used for some 
culinary vessels. 

Softer but not malleable. 

Still increases in softness and 
of a yellower colour. 

Used for some purposes in ma¬ 
chinery. 

An alloy used for cannon. 

More common for cannon and 
machinery, and used for 
bronze statues. 


tiithmo the proportions of these alloys tiavc de¬ 
pended upon the caprice of workmen, obtained by 
numerous trials; and what conflrms the law of de¬ 
finite proportions, is proved by the necessity of ad¬ 
hering to such fixed proportions, ascertained by 
trials. By attending to the stages of composition 
pointed out in the above table, the most striking 
and proper compounds will be produced, without the 
trouble of trying. Any proportions inteniicdujto 
will, doubtle.s8, be marked by defective colour, 
gular crystallization, or imperfect malleability, in 
such as are expected to be so. 

Allliougli the most direct way of forming these 
diirererit kinds of brass is by immediately combining 
the metals together, one of them, which is most 
properly called brass, was manufactured long be¬ 
fore zinc, one of its component parts, was known 
in its metallic form. The ore of the latter metal 
was cemented with sheets of cojiper, cliarcoal being 
present. The zinc w.as formed and united with the 
copper, without becoming visible in a distinct form. 

The siune method is stiil practised for making brass, 
wliich we arc about to describe. 

The materials used in making brass arc, copper in Briuvi 
small rounded masses produced by [mssing the .lelt-nmlune 
ed metal through an appropriate vessel into w'atcr, in 
which state it is called shot copper, and calamine, 
an ore of zinc. This latter substance is a carbonate 
of zinc, often containing soiiu' oxyd of iron, wliich 
gives it a reddish appearance. As it is chiefly found 
with lead, the lumps frequently contain more or less 
gailena, which requires to be separated by the same 
means employed for purifying lead ore. The cala¬ 
mine is first reduced to. powder, and the lead is then 
separated by washing. When the calamine is sepa¬ 
rated, reduced to powder, and sifted, it is heated 
upon the hearth of a reverberatory furnace. This 
expels the volatile matter, which is principally water 
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. Br mw^ and carbonic acid. Wlint remains is principally 
of zinc, abnnndinjj with Bome earthy matter, 
.'iiid probably much carbonic .acid, which k not all 
expelled by the heat. The calamine thus prepared, 
ebureonl powder, and copper, are the materials to 
be operated upon. The,proportion in which they 
tire mixed together, are t^ual weights of copper 
atid prepared oilamme,'and ,'j, their weight of pow¬ 
dered charcoal. 

This mixture, intuuatcly blended, is comprcs.scd 
into a crucible of the form of tig. H. Plate XXX VL* 
One of tluoio crucibles holds about lOO lbs. of 
brass, when the process is finished; lint ua this con¬ 
sists of the pur*, copper and rinc, the pot, when 
charged, will contain of copper 6fi.3 lbs., of < alaminc 
6’3. lbs., and of charcoal powder 13 lbs. When the 
crucible is filled, the conteMS should be covered 
with a mixture of clay sand aud borsc-dung, in order 
to defend the irictals and charcoal iVom the action 
of the air. WTica this covering is strictly attended 
to, less charcoal powder might be employed, and a 
larger dose of the other iegr^ients iniglit be put in 
its place, but it is generally the most defetetivu part 
of the process. Having charged the pots, we will 
now describe U>e furnace wliicn ha* to receive them. 

Fig 1. Plate XXXVI.* is a plan of the ftnnace. 
Tlte part AB is taken at the level EF, sboS^g the 
opening into tire furnace on the ground fioor*l a and 
i6fc and (/ are horizontal fiues leading to the chim¬ 
ney ./J and can be cut off frotn the same by the dam« 
pers seen in the dark part of the flue. CD, in the 
same figure, is a plan' on the IcvePGH, .where the 
pots rest upon the cast iron plate on bottom x, y. 

is an elevation and section of the same fur- 
npee. AB shows a front view of the pyramidal ebim- 
and the archway opening into it. CD is a sce- 
^on of the same, through the middle of tlie fire-place 
II. K,P,Q, » .H vaulted passage going across the 
building, and open at both ends, for the admission of 
air, which passes through the openings in the arch, 
through the fires. The bottom of the furnace is not 
a common grate, but a tlttCk plate of cast metal, 
perforatod with holes for the air to pass tlirough; 
one hole being between each pot, as they are seen 
arranged in fig. 1. at 1,1, and also in the section at 
sr, y. When the pots are placed upon the plate, tin* 
fire is not placed immediately upon them, as it would 
not only derange tbora, bat it would displace the co¬ 
vering. To prevent Ibis, the pots an; first cover- 
e<l by some dried heath, or common brambles. 
This lying on the pots, defends them for a time, 
when tiie fuel is 1 Inown in. By the time the brambles 
are eon-sumed, the coni will have coked upon the 
pot.s, and will act i.s a ilofence for the rest of the 
jnoees.s. I'be lire is kept up from twelve to twenty 
Jioiir-s ut the t'hcudle Brass Work.x in Staffordshire, 
where these drawings were taken from. They cast 
twice in the twenty-four hours. 

The melted brak, after the refuse is skimmed off, 
i.s cast into ingots, if sold for ineking over again, 
and into plates, if intended to be rolled into sheets, 
or made into wire. The plates arc cast between 
large bli»eks of Cornwall stone. Tlie lower stone is 
fixed, and the fiiec made even and smooth, by filling 
lip the recesses of the ruff stone with fine sand. The 


/ 


upper stone is similarly prepared, and is suspended Brass 
over the fixed one. The height and breadth of the IL . 
placo to receive the metal is limited by iron bars 
laid on the lower stone. The upper stone is then 
let down upon the bars. The lower stone is a little 
longer than the upper one, and projects to the front. 

Being a little higher in that pi)rt, it forms a lijt, or 
mouUi-|»ieee, to pour the nietid inta. 'J'lie fiat sides 
of tlie east plate are therefore bounded by tiie sur¬ 
face of the Stones, and the edges of the same by the 
bars above-mentioned. The ingot moulds arc re¬ 
cesses in blocks of cast-iron, open on one side. 

The most certain and correct incthcd of forming 
brass and the other compounds expressed in tin- 
table above-given, is by immediately uniting tin- me¬ 
tals in given weights. It should, however, be ob¬ 
served, that it will be found difficult to introduce zinc 
into melted cojiper. The best way of uniting it with 
copper, in the first instance, will be to introduce the 
copper in thin slips to the melted zinc, till the alloy 
requires n tolerable heat to fuse it, and then to niotc 
this alloy with the melted copper. (t.) 

BllKAD-FRUIT. Among the more valuable 
products of the warmer climates and the fertile 
islands of the soutliern Pacific Ocean, i* to he ranked 
the bread-fruit, or Ariocarptts incisa of botnni.st.s. , 
Nature has favoured the tropical regions, and those 
countries in their vicinity, with inexhaustible quan¬ 
tities of the choicest vegetables, while the inhabitants 
of the north Me restricted to shrivelled berries and 
meagre routs; and, if they have obtained a supply, 
always precarious, of some of the finer fruits, it i.s 
the result of patience, skill, and industry. 

Ever , since Europeans frequented the Eastern rfisinrv oi 
world in commercial enterprise, it is probable that*'-'' 'I’wi)- 
they were acquainted with the bread-fruit. How, 
indeed, could its properties be unknown to (iiiiros, 
who visited Otabeite so long ago ns the year IfiOfi? 

Vet the EnglLsb navigator Dumpier seems the first, 
of tlio Europeans whose notice was particularly <H- 
rected towards it, during his eirciminavigation in the 
year 1(I88 ; and he exjiresses himself m thex; word.s; 

The breud-iruit, a« wc call it, grows<)n a large tree, 
as big and high as oi-r largest ap|)le trees. It hath 
a .spreading lieail, fidl of braiiehes, and daik le.tves. 

'1 he fruit grows on <lit boughs like applc.s ; it is as 
big as a peiuiy-loaf, ulu.ii ibc wlieai is at live .-liil- 
lings the bushel. It i-> of a round shape, and hath 
a thick tough rind. VtJieu the fruit is ripe, ii i.s yel¬ 
low .ind suit, and the taste is sweet and pleasant. 

The natives of (iuarause it for bread. 'I’iiey gather 
it, when full grown, while it is gut n ai d liurd; tlicii 
they bake it in an oveii, wliicb seorelittb the rind, 
and (iiakeK it bl.ick ; but tliey serape ott the outside 
black crust, and tlierc remains a tender thin crust; 
and the inside is soft, tender, and white, like the 
crumbs of a penny-loaf. ITicre is neitlier seed nor 
-Stone in the inside, but all of a fiim suhstiinee like 
bread. It must be eaten new, for if it be kept above 
twenty.fiaur hours, it becomes dry and eats harsh and 
chuaky; but it is very pleasant before it is too stab-. 

This fruit last- in season eight niontlis in the year, 
during which time the natives eat no other sort of 
food of bread kind. 1 did never ser- of this fruit .iny 
where but here ((Juuni). The natives told u-. tliai 
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HTad-fi4jit. tl»eJ^is i)lenty If tliis fruit growing on the rest of 
the Lwlrone Islands, nnd I did never hear of it any¬ 
where else.” The bread-fruit, lu^yrever, is found in 
still greater profusion, and in equal perfection, 
on many of tlie groups of islands scattered through¬ 
out the Soul h Pacific Ocean; nor is it confined to 
them exclusively, but their soil and climate sci'in to 
corrt'spoud more intimately with the conditions of 
its vegetation. 

... There arc two leading species of this plant, which 

SiKiu.. arc characterized by the presence or absence of 
seeds ; the latter being the preferable kind, and 
that nliieli is cultivated more carefully for its pro¬ 
duce. 'flic natives of the South Sea Islands maintiiin, 
lion ever, that eight diifercnt species, or rather varie¬ 
ties, may be distinguished, and for wliicli they have 
the foilowing names: i'atteah, Jiroroo, Awunna, 
Mi-re, Oree, Powerro, Aj)j)cerc, Rowdeah, Tlie 
leaf of the first, fourth, and eighth, differs from that 
of the rest; the fourth being more sinuatod, and the 
eighih hioing a large broad leaf, not at all sinuated. 
In the first, also, the fruit is rather larger, and of a 
more oblong form, while in the last it is round, and 
not ahovi- lialf the size of the others. European ob- 
aervers, howe\er, do not seem, in general, disposed 
to reeogui.-e these as essential distinctions, although 
they admit other vai'ieties, 

A'- Danipier observes, the bread-fruit is a large 
tne, growing to the height of forty feet of niftre. It 
IS thick in the stem, and has a luxuriant foliage. The 
trunk is upright, the wood soft, smooth, and ycllow,- 
ish ; and whereter the tree is tvoimded, a glutinous 
thiid <-xnd<'s. 'rho brandies forni an amjde bead, ai- 
iii(i.<>t globni.ir; the li-aves are eighteen inches long, 
ami eleven broad, resembling those of the oak, or 
the fig tree, from their dei p sinuosities. The younger 
leave-, like all the more lender plants of the tree, 
are gliiiinoii-. to tin loneh. The male-flowers are 
among the upper leavis, and the female flowers nl 
the emK .il' !li>- twi};'-. Htit it is the fruit whieli 
eon-litiit»- the v.ilne of the plant, and this is a very 
l.irge Inriy, aceonlnig to botanists, with a reticulated 
Mirlaee, n >enibliiig a eoeo.v-mit or melon in size and 
liiriii. nine inclii's in lengtli. It is filled with a white 
till 111,l.■l‘(^u'- lilirous pulp, whii-h heeoines jiiii'v and 
yi How w!u n tin liiiit is ripe ; and the edible portion 
he- bt tui-e.i till' skin, wliieli i- e;iveii, and a core in 
the eiiilre, uliidi is about an iiieb in diameter. 

Ditriii;^ a e'liiMderalile portion of the year, the 
bre.id-fniit atloriU the ri-.iel'sii-teiianee of the Socie- 
tv I-laiider-. It is pri p.'lred after dilfereiil fashions, 
!in(l its taste depends in a great measure on the mode 
of pu paration. It insipid, slightly sweet, soitic- 
wliut I'esenibiing wliiaten bread mixed with Jerusa¬ 
lem arlidiokes, and some ''omp.irv it to u cake made 
of flour, egg, suaar, milk, and butter. In general, 
it is cut into several pieces, and roasted or baked in 
.1 bole made in tlie ground, vvbieb is paved luund 
witli large siiiootli stones; and then it resembles a 
boiled potatoe, not being so farinaceous as a good 
vine, hut more so than those of ordinary quality. 
The Slones are (ireviously heated by a fire, kindled 
I'l the excavation, and the bread-fruit, being wrapped 
ill a hanaiia leaf, is laid upon tliem, and covered with 
leaves and hot stones. In Otalieitc, anti in the 
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West Indian Islands, several dishes arc made of it; BrcaiVfrnit. 
cither by thus baking it in an oven entire, w hen it is 
considered to equal or, surpass any ktml ol bread; 
by adding water, or the milk of the cocoa nut, by 
boiling it. or forming it into a paste. Tins last is 
uccomplishcd by taking the fruit before attaii .tig 
complete maturity, and laying it in heaps, emsely 
covered up witli leaves, where It undergoes fermen¬ 
tation, and becomes disagreeably sweet. The cor<; 
being then drawn out, the fruit or pulp i.s thrown 
into a paved excavation, and tlie whole covered up 
with leaves, whereon heavy stones arc laid: it un¬ 
dergoes a second fermentation, and becomes sour, * 
after which it will suffer no change for a long time. 

A leaven may be thus formed of it, which is baked 
as occasion requires. In the Island of Nukahivva, 
an agreeable beverage can be obtained from it, and 
in the \V cst Indies it can be baked like biscuit, and 
will keep nearly os long. The fruit is in greatest 
perfection about a week before bcginnii g to ripen, 
which is easily rbcognised by the skin changing to a 
brownish cast, and from small granulations of the 
juice. In the West Indies, it is soft and yellow when 
ripe, and is in taste and smell like a very ripe melon. 

Hogs, dogs, and poultry then feed on it readily. 

Besides this, the bread-fruit-tree proper, there is one 
tliat has been long known in India and the Eastern 
Lslands, of which the fruit contains from forty to an 
hundred farinaceous seeds, in appearance resembling 
chesiiuts. These when roasted or boiled arc more 
grateful to many persons than the bread-fruit, and 
the negroes are very fund of them. The external 
character.^ of the tree are scarcely lo be distinguish¬ 
ed from tlm.se of the otlier, and the chief distinction 
lies ill tile fruit, w’liich attains nearly the size of that 
w’c have described, and is covered w'ith prickles like 
a hedgehog. It grows from the seed with rapid ve* 
gi'talioii, and attains larger dimensions than the 
proper bread-fruit-tree. 

'file natives of those islands producing this u.<,eful Its oilier 
vegetable, collect it without the smidtest trouble ; 
they have only to climb the tree lo gather the fruit. 

Nor is this the sole purpose lo which it is converted, 
for they have a method of fabricating cloth from tlie 
hark; the leaves are substituted for towels, and the 
wood is employed in the construction of their boats 
and houses. A kind of cement and birdlime is also 
[irepured by boiling the juice exuding from the hark 
ill cocou-iuit oil. 

It appi-ars that there are other vegetahle.s ol this liv ruMiva- 
elass. produeing I'ruit of inferior quality, hut oni'""- 
that uceoiiiit receiving le<.s attention. The l./ead- 
li-uit proper is of easy eultiv.'itioii in its native soil, 
la some of the Islands it seems an indigenous pro¬ 
duct, and springs from the root of old trees, w ilhout 
any cure; in others, it uijiilrcs simpl\ to he put iiito 
the earth. 'I'he trees flourish with gn‘atest luxii- 
riunce on rising grounds; and it has been reinuiki-d, 
that where the hills of the ISuiidviich Isl.aiuls rise al¬ 
most perpendicularly in a great varietj of peaks, iheir 
steep declivities, and the deep valleysinlervening, are 
covered with trees, among which th<‘ bread-fruit is 
particularly abundant. It has also bet n ohservi'd, that 
although we are aeeuslonied to consider Otalieite as 
of the greatest fertility in lliis plant, the trees of 
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itri.a(l>rruii, the Sandwich Islands produce double the quantity 
fruit. Though nearly of the Kamc heiglit, the 
brunclius begin to shoot out triucii lower from the 
trunk, and with greater luxuriance. In Otaheite, 
they are propugatcil by suckers from the root, which 
are best transplanted in wet weather, when the 
earth forms balls around them; tlien they are not 
liable to sutler from removal. 'I’his valuable plant is 
widely ditl’used in the .Southern and liastern Isirs, 
and it is gencr.iily found tl)roughout the great I’aei- 
fie Ocean. It grows on Amhotna, the Uanda 
Islattds, Timor, and the Ladrone.s; hut it is more 
* specially the ohject of care and cultivation in the 
Marquesas, aiid the I'riendly and Society Islands, 
where it vegetates in uucomitioii luxuriance undpru< 
I'tiaioil, 

Aiicmpis til The great utility of the bread-fruit as -an article of 
I'e"* f-ubsisteiice for mankind, has, at different times, led 

WtiVlK- spcculatioiKs on tlto possibility of nuturali/-mg it in 

Oil’s. ' places w'bere it is not of spontaneous growth. M. 

del’oive, the philosophic (iovernor of the Maunlius, 
siieeeevled in introducing it there, and in tlie Isle of 
llouibon, vv hither it w as conveyed by M. de Sunnerut 
from Lu<;on in the Philippine Islands. Being found 
ill the greatest luxuriance under the same latitudes 
as the British West India Lslands, and in a climate 
not dissimilar, (lovermiient deemed the transmis* 
sion of it thither, both as practicable without much 
ditbculty, and ns promising a future store of «ubsist> 
enee for the inhabitants. An expedition was therefore 
fitted out, with particular cure, under the command 
of ('uptuiii, then Lieutenant Bligli, who sailed in the 
Bounty store ship, for the .'south .Seas, in December 
17t’7. This vessel was prepared so as to receive a 
great many bread-fruit and other plants, which would 
iiave proved a valuable acquisition to the coloni.sts 
of tlic West Indies, and some which were expected 
to snecced under the eulture of the curious in (ireat 
Biilain, The Bounty arrived in safety at Otaheite, 
the principal place of her destination, and took on 
hoard 101.7 bread-fruit plants, besides a great va¬ 
riety of ditl'erent species of other plants, and after 
remaining twenty-three weeks, which were busily 
occupied, set sail on the 4th of April I78y. But 
it is unnecessary to say more of the expedition, 
whieli was rendered totally aliorfive by a mutiny 
ensuing three weeks sidesequeiit to its departure; 
the cau.se of vvliieh still remains in obscurity. The 
Captain and eighteen udlu rents were barburon.sly 
turned adritt in an open boat, wherein they suffered 
ineredible hardshijis, and. after a navigation of .‘JfiOO 
miles, reached tiie Island of Timor, having lust only 
one of their numher, who was murdered liy the sa¬ 
vages of an intermediate Island. Notwithstanding 
the unfortunate result of this voyage, the object was 
still kept in view, and a new expedition planned 
with .still greater precaution than the former; and 
it has been said that his pieseiit Majesty, King 
(Jeorge III. took a lively interest in conferring so 
important a beiietit on u distant part of his people. 
Captain Bligh iiuving arrived in England, was ap¬ 
pointed to the cutniiiand of the Providence and A.<> 
sistanec, two vessel.s specially titled out as before ; 
and part of their complement consisted of two gar« 
deners, to take the luuniigement of the planta col¬ 


lected. Ilie vessel* sailed in Angus 17,0l» reached Ksps'I-ftwit 
\'an Diemen's loind in February 17y‘-» and anchored 
at Otaheite in February fi'llovung. Here they re- 
mamtd above three months, and obtained even a 
greater store of [dants iJian formerl) ; for there were 
now 1^81 pots and tubs, whereas the iir.st number 
of the breail-fruil-trecs, in 178y. did not exceed 887- 
('aptuin Bligli, in returning, made n ilangerous voy¬ 
age tliroiigh F.ndeuvour Straits, the exploring of 
which was part of his former instructions, and an¬ 
chored at Coupang in the Island ot Timor, where he 
substituted many other plants for those that had 
died. He then saiievi tor the We..it liulies, and, 
tourhing at St Helena, landed some bread-fruit 
plants, and toivk on board those of diiferent species. 

'J'he object of his voyage was at length completed 
by reueliing the Island of St Vincent's in .lamuiry 
17 yd, where he coinruitted ,71.4 plants, of which 
,3;i8 were bread-fruit, to the care of Dr Anderson. 
Superintendent of the Botanical (lardeii, and substi¬ 
tuted for them -tiij ol' ditterent spex'ie.s, des.gnetl Ibr 
his Majesty's garden at Kevv. In the next place. 

Captain Bligli landed (i2.3 plants, of which 8-1-7 were 
bread-fruit, at Port Royal in tlie Island of Jamaica, 
and I'lplaced them with u farther collection for tin: 

Kliig, with vvhieli he arrived in Fjigiund on I lie 
‘.jd of August 17y.3. Five years and eight monllis 
had thus been occupied in aecompliiihing the de- 
.sirable^urpose of these two expeditions. But it 
belonged especially to Britain, by vvliom a fami¬ 
liar intercourse witli the soulbeni Islanders vva.v first 
opened up, to effect an object of so much import¬ 
ance. 

Nevertlieless, some have been found inclined to 
challenge tlie wisdom of so difficult and expensive 
an experiment; both becuuse the ex]>ectntioiis of 
those wlio looked for an inexhaustible source of 
subsistence were not speedily realized; and b*-- 
eausc tlie jilaees the best uvlapted for its eulture al¬ 
ready ]) 0 ssess anutlier vegelubie, the plantain, which 
is mu(-h mote graU-tul to the iiegroe.s, for vvhoiii the 
bread-fiuii was piincipally designed. It has been 
argued, that tlie bread-fruit tree re()uiris eoiisider- 
uble care in cultivation, that irs progres.s to uiaturit}' 
is slow, (hough in Britain it would a]ipeur eKtreiuely 
rapid. ’Ihreeyears are rei)i'.ircd to reap the fruit; 
the plantain demands no rare, while it piuihiees its 
erop in filleeii months: thus giving it a decided 
jirei'erenet- in the opinion of t' e Colonict, who i.s al- 
vviiv.s impatient for a return. Further, that wlier- 
ever any vegetable, already‘relished by the inhabi¬ 
tants of a district, is completely established, tliey 
will always reject wliat they think less agreeible. 

These arguments have certainly had considerable 
weight; probably, however, from not duly appreci¬ 
ating the difficulties attendant on such an experi¬ 
ment as tin- n-aturalization of plants. But were wo 
to take a retrospect of ail the obstacles which have 
opposed the cultivation of many sjiecies of grain 
and fruits at present not luieommon in Britain, it 
would be very evident that success lias resulted only 
from the most patient and laborious attention. Po¬ 
sitive conclusions on tins subject, are perhaps ns yet 
premature. 

In the year 1777, 8 premium was offered by the 
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Arts and Manu- 
should bring the 
bread'fruit plant from the South Sea Islands in a 
state of vegetation to the West In^es, aud the gold 
medal was awarded, in 1733, to Captain Bligh accord¬ 
ingly. That Society, with the laudable design of 
promoting its culture, continued to oifer further pre¬ 
miums fur the greatest number of plants raised in 
the British settlements; and in consequence a silver 
medal was awarded to Dr Anderson, Superintendent 
of the Botanical Garden at St Vincent's in 17.98; 
and, in 1802, the golil medal to the Honourable .Jo¬ 
seph Ilobley, (iovernor of the Island of Tobago. 
From the course :ulo|)ti <l by these two Cultivators, 
the history of the bread-fruit has received much elu¬ 
cidation, and we shall comprise it in a few observa¬ 
tions. 

Mr Kobley received three plants from Dr Ander¬ 
son in .June IJlKi, wliieb he planted in very deep 
rich soil, and paid them every attention, in hopes of 
procuring shoots. They tlourislicd exceedingly, 
produced fruit in 17.05, and eontiiuied to do so un¬ 
til autumn 1801, after which wo have no notices re¬ 
specting them. Being disappointed of obtaining 
suckers, Mr Ilobley applied to Dr Anderson, who ad¬ 
vised him to lay bare some of the uppermost routs, 
and to wound them very deeply ; and having follow¬ 


ed these directions in October 1800, they almost im- 
nu’diutcly began to put forth shoots in abundance. 
In December, 120 line phinfs were thus obtained, 
wliich Mr Hobley placed in baskets conbtining about 
a gallon of good rich loose soil, and deposited t^mi 
in the shade, in tlie vicinity of water. With this^e- 
ment also thej' were refreshed when the wcatheflSfe- 
qiiircd it. Baskets were prcfcrretl to pots for the 

i )lants, from being lighter and more easily removed. 

..ikcwisi', bi’causc when deposited in the place where 
they were ultimately to remain, the baskets would 
speedily rot, and not repress the growth of the plant, 
which would then extend its roots. Kuropcan Culti¬ 
vators would do well to attend to the beneficial nse 
of baskets, for it too often happens that a tender plant 
is wounded in removing it iVoiu a pot, or that the 
earth surromuling it is so deranged and displaced, 
that no sul>se(pient care can preserve it from destruc¬ 
tion. Fnt'ouragcd by the successful issue of these 
previous experiments, Mr Ilobley prepared a point of 
land of luo.se sandy soil, bounded by n salt lagoon 
and the sea, for receiving a large plantation. When 
the tide tilled, brackish water wxs to be found every¬ 
where at the depth of two feet and a half from tin; 
surface; but it liad been observed in some of the 
South Sea Islands, that bread-fniit-trccs grew in 
full vigour, though brackish water bathed their roots, 
and the point was otherwise defended from the en¬ 
croachments of the sea by an artilicial bank. The 
land being ploughed and harrowed twice, was divided 
into beds stretching across from the sea to the la¬ 
goon : the beds were 27 feet in breadth, and the 
plants put into the earth in the middle of each, 
and exactly at the distance of 27 feet asunder 
—thus leaving a large space for their vegeta¬ 
tion. Mr Ilobley's expectations wore not disappoint¬ 
ed. In August 1801, be bad 158 plants in a flou¬ 
rishing condition; and, prosecuting the object still 


farther, ho had, in the course of the subsequent Brsad-ffait. 
year, 371 oi> the point of land, of which no less than 
319 plants were in a flourishing, and some of them 
in a productive state. He transmitted sjiecimens of 
the fruit to England preserved in vinegar, as it will 
not keep above two days after being taken from the 
tree; as also of the dried leaves and blossom. Other 
correspondents, nearly about the same time, sent .spe¬ 
cimens of cakes made from the bread-fruit converted 
to flour, which were extremely well flavoured; and it 
seemed that a dry nutritious food, resembling Tapi¬ 
oca in appearance and quality, might be prepared 
from it. 1*1)C vegetation of this plant is very rapid. 

Ten of tliose committed to the care of Dr Anderson, 
in 1793, were about two feet high, and half an inch 
in diameter; and he observed, Umt, in the year 17.93, 
most of Uie trees in the Botanical Garden at St Viu- 
ccnt’.s were above 30 feet high, and the stem two feet 
above the ground was from three feet to three and a 
half ill circumference. From the remarks he was 
enabled to make in this interval on the varieties of 
the tree in the Botanical Garden, it appeared that 
the fruit came out in succession during the greater 
part of the year, but less of it between November 
and March than at' any other time. The number 
produced by a single tree was very great, being often 
in clusters of five and site, and bending the lower 
branches to the ground. According to the difTerent 
varieties, the ftuit was of variotis shapes and sises, 
weighing from four to ten pounds, .sonic smooth, 
others rough and tiibcrculatcd. When t.ikeii from 
the tree before maturity, the juice appeared of the 
consistence and colour of milk, and in taste suiiic- 
wliat similar. It issued for above ten minutes in an 
uninterrupted stream, and Uiickcned into a glutinous 
and adhesive substance. Three months were requir¬ 
ed to bring tlie fruit to perfection, which, as above 
remarked, is about 11 week before it begins to ripen, 
licsides the Otaheitan bread-fruit. Captain Bligli left 
some of tlie East India bread-fruit in the Botanical 
Garden. But this proved of infinitely inferior qua¬ 
lity, and a very indiflcrent substitute lor it. It was 
ill-shaped, of a soft pulpy substance, and, like the 
other, wanting seeds, and propagating itself by suck¬ 
ers springing from Uie root. 

A species of fruit, bearing considerable analogy to Brcad-friiit 
lhii.se above described, is found on the Nicobar "Gkv Ni«o- 
Isiands, but wo are unacquainted with the degree ***““'** 
of attention it lias received, cither I'or the purpose of 
illu.struting its natural history, or for ecunoniicuJ uses. 

It is not less beneficial, however, to the natives. The 
tree [iroducing tills fruit vegetaies promiscuously 
with others in the woods, but preferring a li..utid 
soil. Its trunk is straight, thirty or thirty-five feet 
ill height, and from ten inches to two feet in circum¬ 
ference. The roots spring, from it above the sur¬ 
face, and do not penetrate deep into the earth. 'Flie 
leaves are disposed like the large calyx of a flower; 
they are three ieet long and four inclies broad, of a 
dark green hue and tenacious substance. A lung 
time elapses before the tree produces fruit, not less 
than about the period of liunian life. It then forms 
at the bottom of the leaves, from which it proceeds 
as it is enlarged, and, when nearly ripe, it changes 
from green to yellowish colour. This is tlic proper 
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Drciid-lnijt period for gathorinp it, when its weight is between 
Hrl-ak. pounds. 'I'lie exterior surface W cut ofl‘, and 

wain, ii’nit is boiled in earthen [)Ota covered with leaves, 
(luring several hours, on a slow tire; when, hecoin- 
inp soft and friable, the preparation is siiffieient. and 
the fniit i.s then exposed to the air, and is ne.\t form¬ 
ed into it masH not unlike maize, either in taste or 
colour. It may be preserved a long time, (ml expo¬ 
sure to tile ntmo.spherc oeca.sions acidity. The pliiiit 
producing ibis fruit, however, is not of the siune ge¬ 
nus ,18 those abovo described, altbnugli its fruit is 
converted to similar uses, but is ruther n kind of 
palm which it might be useful to naturalize in the 
eastern possessions of Britain. (s.) 

BKBAKVVATHlt, is any obstruction of wootl, 
stone, or other material, as a boom or raft of w ood, 
sunken vessels, \c., placed bidbrc the entrance ol'a 
port or harbour; or, any projection fp(»m the land 
into the sea, as a pier, mole or jetty, so pl.ictul as to 
break the force of the uraves, iiud prevent tin.-ir 
action on ships and vessels lying at anclior within 
them. 'Flius, the piers of the ancient Birants and of 
Khodc.s; the moles of Naples, (icnoa, and C'astella- 
iiiare; the piers of Ramsgate, Margate, Folkstone, 
Howth, and the wooden-dike de Richlieu, thrown 
across the port of Roclielle, may all be denominated 
lireakwatrrs. In Rrencli it is sontetinies called 
Itallre d’Eau : a name wdiicb appears to have been 
applied to the mole at Tangier, a work coiu- 
nr'ncod in 17<iS, under the direction of Lord Ti- 
viof, Sir J. Lawson, and Sir Hugli Lliolmley, and 
linisbed, or rather discontinued, in 177b', after 
having cost this nation th(; sum of L. Q t't,Hf)7i 
5s. 4^. The term Jheahvalrr, howevt'r, has, of 
late years, been considered as more peculiarly ap¬ 
propriate to large insulated dikes of stone, whetlu>r 
of regular masonry or sunk promiscuoiusly in rough 
masses, so placed, as to form an artificial island 
across the mouth of an open roadstead, and thereby, 
from obstructing and breaking the waves of tlie sea, 
to convert a dangerous, anchorage into a safe and 
commodious harbour for the reception of ships of 
war or merchantmen. 

Of this description of dike, for creating an artifi¬ 
cial harbour on a grand scale, fit for the reception of 
ships of war of the largest class, there are two re- 
markablu examples in the Breakwater of (.'lierhonrg 
and that of J’lymouth,—the one after thirty years tif 
almost uninterrupted labour still very far from ■being 
completed; the other, in the course ol about four 
years, in a much more forw ard state, and if neces¬ 
sary, capable of being completed in tlie course of 
two years. 

Break- Bbeakwa re.R of Cherbouho, In M.de Cessarl’a 

water of Description dm Travnm l-f i/drauli^ies, will be 
Clierboaig. a very minute and laborious detail of all the 

preparatory operations, the progress and theexpence 
of constructing the Breakwater of Cherbourg, up 
to the period of the Revolution. But the history of 
tfiis great undertaking is summarny stated in a re¬ 
port made to the National Assembiy in 171)1, by .M. 

' de Curt, in the name of its Committee of Marine, 

concerning the Marine Estalilishnient of Cherbourg. 
4ts llisioty. It had always been a source of considerable an¬ 
noyance to the French (and more particularly since 
the demolition of the works and basin of Dunkirk, 
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which cost thent more regret than the uscless'i^ , x- Btcbi-. 
pensive projects for that port ever could bo worth), tsr. 
that while the whole line of their coast, bordcrin^^ 
on the English Channel, presented only sandy 
^llorc8 with shallow water, or an iron hound co.ist 
bristled with rocks, Nature had lavished on their 
eternal rival” of the opposite coast, the ineah u- 
luhle advantages of a succession ol tltep and com¬ 
modious harliours, or of safe and extensive road¬ 
steads, inviting their possessors to commerce and 
navigation, and placing in their grasp “ the tccpiie 
and the sovereignty of tlie ■'Cas.” M. Curt ob¬ 
serves, that “ the niislortuiu-s oi' I a Ilogue, which all 
the talents of Tourville could not previ-nt, taught 
Louis XIV., that, in completing the del'ence of his 
frontiers by land, he had too much neglected his 
frontiers on the sea ; that this great prince, how ever, 
profiting by experience, soon discovered that Eng¬ 
land owed the superiority of her marine to the mili¬ 
tary establishments which she possessed in the ('hon- 
ncl.” With a view of securing to France similar 
advantages, the Marechal de Vauban was direetedti 
to visit the coasts of Normondj', for the piirptise of 
adopting measures for placing in security, against 
hostile attacks, all such bays, harbours, and inlets, as 
w't'ro favourable for the diseniharkutioii of troops; 
and to furnish jilans of such works as he niight judge 
l(. he necessary, not only for military, but for naval 
ptirposes. Among other projects, he reported that 
the roadstead of Cherbourg possessed the means of 
attack, of defence, and of (irotection; that it was 
cii|cjble of exciting an infiuence on maritime 
war, and in their commercial relations with the 
ti^mhern powers; tliat it was the spot on which the 
head-quarters should he established on the coast oi' 
the Channel; and, in short, that it was a central ad¬ 
vance post with regard to England. He moreover 
reported, that it might he made a port for the sai'e 
retreat of a S({audrun crippled by stormy weather, 
or beaten by an enemy, or even for the reception of' 
a victorious fleet with its prizes. By thus convert¬ 
ing the present exposed roadstead of Cherbourg into 
n .safe and protected anchorage for a fleet of men of 

war, France, he .said, would be able to watch the 
motions of England; to oblige her at all times to 
keep a eorresponding flee( in the CImmiel; and to 
menace her shores with im.isioii of which .she at all 
times sto(>d so much in dread. 

Dpinions. however, being divided between the ad- 
vant-iges of La Hogue and Cherbourg, Louis 
jinmcdiaU ly after the conclusion of the American 
War, issued his directions to M. de Castries, Secre¬ 
tary of Slate for the Marine, to appoint a sjieciul 
comniission, to consider and report which of these 
two roadsteads combined the most advantages, anil 

was, in all respects, preferable for constructing a 
port and naval arsenal capable of receiving and 
e(|ai})ping from 80 to 100 vessels of war of difl', rent 
descriptions. 'I’hc Commissioners had little lu .sit.i- 
tion in deeidiug upon ('herhourg, because, by means 
of a Breakwater, it would be capable not only of ad¬ 
mitting a fleet to ride sceurtdy at anchor when thus 
sheltered Ironi tiie sea, hut also of affording them 
protection against any attempt of an enemy. It was 
added, that Cherbourg was an admirable place for 
watching i’ortsmoutii, without appearing to have 
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Break- onS^ecollcctJl what an excellent anchorage Spit- « clqjth of 40 to 43 feet of water at tfte lowest chb, 
watf-r. )u*a<l wnf for watching Cherbovirg. ami the closing up the entrance of the port of Uo* 

Directions were accordingly given to M. dc Caux, cholle, which is only 740 toiscs in length, and the 
Cuininanding Officer of Engineers at Cherbourg, depth of water only five or six toises. 4. That the 
to ci)iuiiicncc, as a preparatory measure, witfi the npper part of the projected dike, being exposed to 
construction of a fort on the Island of Pclee, and Ihc violent action of tlie sea, the sfultility ot that 
another on Du Iluntct, according to plans given port could not be depended on; and besides, a dike 
in by Vauban in 1 (ijg; by these works the road- covered at high sj)ring-tides with 1 8 feet water w ould 
flteod would be Ijaiiked on the right und left. 'I'he Aot fulfil the two indispensable conditions—snioolh 
internal, however, being found too great to ailbrd water, and protection against an cnenij'. 'rbese ar- 
.Mifiieiciit protection to nil the ..hips that might re- gnnient': were deemed conclusive, and the plan of 
quire to he a.nchored in the roadstea.l, i\i. de Caux AC dc la Itrctonnicrc was abandoned, 
pre.seiitcd a plan to the Minister at Vvar for con- In 17^*1, AI. de Ce.-^sart, Inspector-General ot 
Mructiii" an inteni'edlatc fort in tk'.' .sua. whie'i Bridges and Cinbanknients, receited directions to 


should be caseuiatcd, and suficiciitiy large to cru- 
laiii all the building,s iiecc.-.sary for a garrison. Tiie 
fiinronnding walls were propined to Ite sunk in c.ds- 
r-oit.s of (H)00 feet .srpiare at the ha.se, and feet 
l.igh. 'J'hc t(/p of the phitforin v.a.s to be .SO feet 
li)”b liom the bottom of the sea, and the area of its 
surfaec Iti'>o siiuare lo'scs. Tin.s j)' -,). lio,',ever, wa< 
not eonsidei'cd to gi.o suilieitiU siieiter to a tleet 
trom tiu; winds : i.d v.ave.s, and new projects ttcre 
ealhal Ibr l)y the ( •O’.'ei’iuuer.t. 

Ill 1777' M. de 1.1 Hietoiioiea', Capii.xine de Vais- 
■><■. 111 , one of the toeimi-sio.ie.-.; xv'io liad been named 
to ripoit on the comi U"iitive merits ot'tJie twoioad- 
. leads ot‘ Clierbourg and La ?togei‘, iiad aile.re bvJ 
.1 menKinal to the .Minister of Marine, in wiiieh he 

.patiaieil, at great lingth, ou the numeions adv.ui- 
t.iges lieh! out l)y tiie toinie<', and parricuh'ily xvith 
regard to the seeuiity of the anjborage. lli‘pro- 
[)o.M il U) construct, at the distance of a league in the 
‘..(■a, a stone dike of ;'00t) toi.ses in length, leaving 
three 0 )«‘n passages imo tlie ro'ul.stead it w.is in- 
Iri.ded to ciiver; oi.c in li.e middli*. and one at each 
extremity. 1 hi.s dii e,'iki that wliieli was sunk he- 
t.iii; Hoelu'lle, w.Is py.,|ii.s( (I m liave as its ihilIchs 
a iiumhcr of ships illid v Ith masonry, ilu.d.ed oh’ 
and sunk in projier‘■liuaiionr, and aliervards tube 
.•a.sed witli large .-unkeii .'•to.ic's, to the height o! 'lO 
feel al.'ove the ImD'iiii of the sea. 'I'he reason a..- 
.sicciietl for sinking the sione xe.S'.els wa.s the siippo'j- 
lion that au under currei't inij’ht cause so tnueh 
motion at the bottom of l!u; sea as would derange 
the level, and wink away the loose stone.s; s-n Ijuie 
appears at that lime to have bt'en known o(’ the iii- 
civasiiig traiiijuillify of the wave-- of the sea, in pro- 
pin tioii to the inoreasing ih-pth ol’water. 

On this pl.in the tiniimissioncrs olrservcd, I. 'I'h.nt 
ill order to eonsrruef a dike ei'gOilil toise.s in length, 
will) sloping .sides pro(i<iiiioited to il.s height, tlieie 
avoiild be reijuiivd so giaal a miniber of old .ships a- 
eoiild Iiardly be eolleeled in a!> i'r.u'te in leas than 
tell years; and, if purcl.ierd from loi'eigne.s, iln. 
t xpeiiec' would be eiiormoiis. g. 'I'hat the assem¬ 
bling ami employing tlu‘ necessary mniiber of .sea¬ 
men would be next to Impo-sible, but, if possilili', 
higlily inipoiilie, when, jnst. at. the elo.se ol' a m.iri- 
time w’.ir, eonimeree fell a pressing want of llieir .sc‘r- 
vii es ; whereas it might be practie.ible, and would be 
.'ill<nUae'’ou.s. to em|iioy the military for some lime 
In loie disliaiidiiig them. T/iat no eoinpan'.son 
'.vould hohl gooii between the roadstead of Cln-r- 
hourg with an opening to the tea of .tbOU toises, aiiil 
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prepare a plan that should cover a fleet of .SO to 
100 ships of wav in the roadsletid ol' Cherbourg, from 
the attack of an enemy, .md protei t them again.sf; 
the eJeiiK'nts. M. de Cessart was I'ldly aware that, to 
riiiie a l)..’rricr in front of tlii.s ro.ulsteail, and in the 
iiiiddle of the .sea, capiihle of re.,isting llie impetiiosi- 
ty of ill.' v..i\e,., n.id rcjiclling the enterprise.s of tliu 
fin oiy, w.,s no e.isy task. “ Nothing,'' say s he. ‘‘ that 
1 had ever pertoriiied, or tlii'.t I had cvei read of, in aii- 
i ieiil or niodeni history, appeared to me to be worthy' 
of iiein;; placed in comparison with the grandeur of 
this proyeet.” lie suggested, as the preferable and only 
mode ot'ai'.Axeri ig tlie purpose of produc ing smooth 
water in tlie roadsleail, tlial, in the place of one eon- 
tiiiued dike or mole, a number of large inaHnes, se¬ 
parated I'roin each other, of a circular ihnn, lutli au 
elevalioii gre!d,!y incliiieil, .should be ‘uli.stiliifi'd , ia 
short, a.Series of trunraled eciies, which, (Duelling; 
each Ollier at tlieir biec',s, iniglil present to the sea at 
the surlitee, alternate obsl.icles .iiid openings, aiul 
tiiiKs ini.ernipt and bre.ik down the w.ucs previous 
to fiieir entering the barli./iir. lie also eonsidered 
llial, as llie.'.i’ openin.g' .it tlie surlnic would nut <x- 
eied^s feet, a siiilii imt iiarri! r would be formed 
against the p.Assage ol' an enemy s ves.sel; and that, 
if l^•c•essary»in time of war, it iiiiglit he rendered 
still more seeuie by piaciug .strong cliuins of iron 
across the intervals. It was proposed to eon.siruet 
these eonie.il eai.sons, of wood, the mniiber of which 
to cover a front ol'gOOO losses would amount to ;jO, 
wbieli, at .■il!o,<K)il livres for e.ich eoiie, would cause 
a total c.xpenc'o of tor the whole. The 

nuinher, however, was afterwards reduced to (i4, 
and the time estimated fi>r ctimpleliug the work 1.? 
jear.s. Kacli cone was to he I.it) feet in diameter at 
the i)iise, and (>0 leet in diameter at the top, and 
from (it) to 70 feet in heiglith, the ih pth of water 
.It spring-tides, in tlie line in wlii.’h they vvere intend¬ 
ed to be .sunk, v.irying fioin aliosit ,‘)(i to 70 feet. 
'I'hiy were propo..ed to he sunk without any botlonis 
in them, by w'liicli tin upw .o il rcsi.st.uu e of the water 
acting ou a lia.-e wlio-e surf.iee was einial to 
17d>78 sipiare I'eet, would be avoided. 'I'lic t'ais-oii.s 
floated olfby casks, attadnd to ll-.eir inner find oniiT 
eireuiiifereiu'e, being towed to tin- .spot where tliey 
were destined to he sunk, were then to he filli d with 
.stones to the tops, and lelt for a while tosittle; 
after which the upper p.tll. eoiimieiiei.-ig witli the 
line of low water, w.isio he built with masonry laid 
in poz/ol.ma, and eiu'a.seil with .sioni s oi'graiiile. 

Thib plan oi ti stoiie tiiko or Jircakwater bcinj 

I. 
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laid in detail before tlie Minioter of Marine, it was 
deemed proper, on a sulyect so entirely novel, and of 
' such great national iniporlancc, to consult tlte ablest 
men in France, before any Rt('j>s should be taken for 
carrying it info execution. The details were ac¬ 
cordingly siibniitled to the four cmnniissiuners, M. 
de Hordu, a naval oHicer and Member of the Acade¬ 
my of ISeietices ; M, de Fleurieu, Capituine de Vnis- 
seuu, mid Director of I’orts and Naval Arsenals, 
afterwards Minister of Marine; M. Peronnet, Mem¬ 
ber of the Academy of Sciences, (!hief Engineer of 
Pridges and Embiinkments; and M. de (,'lie/y, In- 
rpeetor and Director ol' the School of Engineers. 
They rei-omiuended that, in the fir->t instance, an 
cxperimenlal cone should be constructed, and iluat- 
cd olK Instead, how oxer, of fit) feet in height, the 
c'one made at Havre was only :t(i feet; the cireiini- 
ti renee x»f its base ITti feet, and having a sh'po of (i() 
degrees; the upper eirciimrerencc was .'!.'!!) feel. 
Within the exterior cone, and at the distiinci- of S 
feet 10 inches from it, was .an interior and concentric 
eoiie, hound together by beams of wood, pointing to 
the common centre, each being the section of the 
radiii-i. 'J'lie frame of each cone was composed of 
SO l.irge upright beams, gj. (’(.(.t Jo,,;, ,,,,(1 j (•„„( 
scluare. On these were erected SO more, of I 1- feet 
in length, making in the whole ,‘t20 of these large 
uprights; the machine was then planked, hooped, 
and lirmly fixed togetluT with iron bolts. 

The cone at Havre hoing completed, the next 


WATER. 

vessel., which were tc be employes!' in tronspCHlng Brnsk* 
the stones from thence by .sea, 

On the 6th June 1 78 1 , the first cone w-as floated ' 
off and sunk, and tlie second on the 7th July follow¬ 
ing, in presence of 10,000 spectators, assembled on 
the shores and quays of Cherbourg ; but before the 
cavity of the latter could be filled with stones, a 
storm, in the month of August, which continued 
five days, entirely deraolishetl the upper part of this 
cone. In the course of this .summer the quantity of 
stones sunk within the cavities of the two cones, 
outside their bases, and in the intcrmciliatc sp;ice, 
amounted to ttiOO cubic toisos, or about (i;>,000 tons. 

In 178.5, tlin-e more cones were completed and 
sunk at irregular intervals; and, at the end of tliat 
year, the quantity sunk amounted to 17,767 !'ubic 
loises, or about 'i.50,000 tons. In 1786, five addi¬ 
tional cones were eompkteil and sunk; one of them 
in (uvsonee of the King; nnd the quantity of stones 
tlirown within them, and deposited on the dike con- 
neeting the cones, amounted, at the end of this year, 
to .12,862 cubic toisos, or 600,000 tons. In 1787, 
five more cones were sunk and iilled with stones, 
making, in the whole, fifteen; and the distance be¬ 
tween the first and firteeuih cone w.is 12().'{ toi.ses, 

;ind the quantity of stoni'S diqiosited within tliese 
cones and the connecting dike, at the end of this 
ye.ir, amounted to 71,,58,5 cubic loises, or more tban 
1,000,000 tons. The violent gales of wind llnit were 
iVequent in November and Doceinber, carried away 


operation was to tow it off to the particular spot 
nbere it wa.< to be .sunk. Heiiig open at the bottom, 
it xvas I'ound ncces-sary to attin-h to the lower eircuiu- 
ferenee 281- large casks, part to the exterior and part 
to the interior cone; besides .50 ca.sks, attached by 
lines of ecpial lengths, from the bottom of the inner 
circle, to flout towards the centre, and thus a.ssist in 
keeping it iqiright and steady. It was easy cnougli, 
by these ine.ins, to Hoat off a vessel of this kind. .^1. 
de Cessart ob'-erves, that the force ol' 7200 pounds 
produced by a capstan, was fouiul sidh'rient to <lraw 
it on the water, to a dislunee equal to the length of 
its own diiimeter, or about 2.5 toisos, in two minute.s. 

“ The -siieei'.-ss of the experiment made at Havre,” 
says M. Curt, “ htid inspiri'd such veneration for the 
conical cais.sons, th.it those persons wlio had been 
most disposed to object, to the plan, were now oblig¬ 
ed to bo silent.” Tin; result of the experiment at 


all the upper parts of tlie five eonc'i wbicli were 
sunk this year. In 1788, three more xvere sunk, but 
the upper parts of the first two were carried aw ay 
as the others had been; the height of the third was, 
therefore, redncetl, so as to be, when sunk, on a 
level with low water; but this cone was upset aud 
stiou vpcnt to piece.s. 

The enormous expcnce, and the delay that had 
been occasioned in cunipleling and sinking tlic.se 
eigliteen c.ones, e.^bausted the patience ol'llietiovern. 
ment, .so that, in tlie following ye.ar, I7Sf), it caused 
tlie three couc.s, then on the Imilding .slips, to he 
sold for whatever they would fetch. 

'J’he totid quantity of stone that was sunk within 
the cones, nnd on the inti rmedi.ite dike, from the 
year 1781 to the end of December ITfld, being 
seven years, amounted to .'ll ,<,8.•■,<) cubic toi.ses, or 
about o,.‘!(>0,000 tons. 


once decided the (iovi'niment In eoimnence opera- 'J’lie.se 18 cones being surd at irregular disi.mcca 
tions at Cherbourg. Al. de Ce.ssart was appointed from each other, some being 2.5 toises, nnd others 
director of the vvorks, with four Engineers to a.ssist at .'J(K) toise.v from centre to centre, oeenpietl a line 


him. A permanent eenncil, consisting of Command¬ 
ers in Chief, Directors, Engineers, A-c. was ordered 
to re.sidc, for six summer montli.s, at Cherbourg, and 
the other six in Paris; ami a considerable body of 
troops were marched down to the neighbourhood, to 
furnis|i a competent number of artificers and labour¬ 
ers, to be employed on this great national undertaking. 

In 178.8, the buildings were commenced for lodg¬ 
ing the principal olficers of the civil and military de¬ 
partments, and their respective establishments; a 
naval yard marked out and inelosed,-..roads of com¬ 
munication opened with the forts,—and at Hecqnct, 
about u league to the eastward of Ciierbourg, a small 
liurbour was dug out for tbe reception of about 80 


of ],t>50 toise.s in length. The distance of the first 
cone from the Island Pelfe, on the east, was .510, 
and oi' the eighteenth to Fort Qucrqueville on iJie 
west 1200 toi.ses; so that the whole entrance or 
opening of the roadstead of Cherbourg was original¬ 
ly .3660 ttiises, more than ouc-half of which was now 
imperfeetlv covered by the breakwater. 

The expcnce of this great undertaking was not, 
we suspect, accurately known, and could not. proba¬ 
bly, b<.* ascertained. M. de Cessart, estimates the 
eightetn conivs alone, at 6,231,407 livre.s, or about 
i.. 260.()tM); and the total expcnce incurred between 
the 1st April 1783 and tlie 1st January 1791» 
states os undew: 
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The value of the materials gf the 
cones • • 

The value of the workmanship 
The conveyance and sinking of 


stones - ■ . 

Incidental expencesfor buildings, 
magazines, &c. 

Contingent expenocs 


Uvret. 

e,4,6'',s69 9 6 
If660,s60 9 9 

14,880,074 2 5 

2,359,489 5 0 
395,926 IS 4 


Making the general total 21,658,420 0 0 
or 1<.900,000 Sterling. In tl»i« estimate tlie extra 
pay to the troops and seamen employed, would not 
appear to be included; for M. dc Curt, in his re¬ 
port to the National Assembly, states the total ex. 
pence to have amounted to 32,000,000 livres, or 
I.,. 1,300,000 Sterling; and that a lartiier sum would 
be required of 879,648 livre.s, to bring the top of the 
dike to an uniform height, namely, a little above the 
level of the siirlacc, at low water, of ordinary tides. 

The number of people employed was prodigious. 
To enable M. de Cessart to complete and sink five 
cones ii-ycar, he found it necessary to employ 250 
carpenters, SO blacksmiths, 200 stone-liewers, aiul 
200 mason.s,—in all 680 artificers. The number of 
quarrymen, and others, emploj’ed in transporting 
174,720 cubic toists of stone for the 64 cones ori¬ 
ginally intended, or 1.1,630 yearly, was estimated at 
400 Workmen, 100 horses, SO drivers, 24 chasses- 
mavees, each carrying seven cubic toises, or about 
98 tons, whli 100 seamen; making an aggregate, for 
this service, of 526 men, and for the whole ojieration 
from 1200 to 1500 artificers and labourers, to which 
were actually superadded uI)oul .'1000 .soldiers. 

A very considerable part of the expence might 
have been saved by dispensing altogi-ther with the 
cones, all of which burst, as might have been ex¬ 
pected from thcsupcrincumln nl weight of a deep co¬ 
lumn of water, pressing the .stones within against 
their sides. The <)th cone, which was sunk iu 178G, 
went to pieces in 1800, after sUuiding fourteen years; 
another reached the duration of five years; six re¬ 
mained on an arcrage about four years; and all the 
rest went in pieces within a year from the tinle of 
their being sunk. 

The failure of the cones, and the breaking out of 
the Ilevolution, put an entin? stop, for .some time, to 
all operations at C'herbourg. Tlie attention, how¬ 
ever, of tlie National Assembly was speedily called 
to what they considered to be an object of great na¬ 
tional importance. In 1791 ‘hey directed their 
Committee for tlie Marine to make out a detailed 
report of the operations that had already been car¬ 
ried on. On this report beinj' given in by M. dc 
Curt, in the name of the Coimnittce, it was read ami 
approved by the Assembly, and funds to a certain 
extent decreed, to complete the undertaking on a 
new plan proposed by m. dc Cessart. The principal 
feature of this pl«u was that of casing over the sur¬ 
face of the dike as it then stood with large blocks 
of stone; and to carry the height of the breakwater 
idung tfie whole of its extent, so far above the high^ 
water mark of spring-tides, as to render it capable of 
receiving batteries on the summit, at tlie middle, and 
at tlie two cxtrenulics. 


Tlie slope of the side next to the roadstead was Break- 
found on examination to sustain itself unaltered at 
an angle of 45 degrees, but the slope on the side 
next to the sea, whose base was tliroe for one of 
height, liad given way to the depth of fourteen feet 
below tJie low water mark; and the materials being 
composed of small stones, were washed away, and 
bad formed themselves into a prolonged slope of 
' one foot only in height for ten feet of base, which 
was therefore concluded to be Uic natural slope made 
by the sea when acting upon a shingly shore; a 
Conclusion, however, too vague to be correct, as the 
slope occasioned by the action of the sea must de¬ 
pend on the nature of the materials against which it 
acts, and the force and direction of the acting 
power. A sandy beach, for instance, has invariably 
the most gradual slope, gravel tlie next, shingles the 
next, and large masses of rock or stone, the most pre¬ 
cipitous. At the present time, tlie stones of tlic 
breakwater, by constant friction, have worn away 
the .sharp angles, and it has been found that the 
lia-se on the side next to tlie sea is on the average 
fully eleven for one of perpendicular height. 

It was proposed, therefore, to cover tlie side with 
a coaling of stone 12 feet thick, to consist of blocks 
of 12, 15, 20, mid 30 cubic feet, or from one to two 
tons each, which casing was to bo carrictl to the 
lieight of 12 feet above tlie high water mark of the 
highest spring-lidcs; tlie size of the stones to in¬ 
crease towards the summit, so as to be capable of 
resisting the percussion of the wave.s, ■.• Iiich is tlierc 
the strongest. It was calculated that this covering 
of 12 feet thick on both sides would require for 
each toise in length 70 cubic toises of stone, and 
that the whole length of the dike would consequent¬ 
ly require 136,.500 cubic toisc.s, which, by deducting 
for the vacant spaces between the stones, would be 
reduced to 113,750 cubic toises of stone, or about 
one million and a half of tons. It was fhrther cal¬ 
culated, that the cxpence of quarrying, the transport 
to the quays, the loading, cmiveyaiiee, disclnugiiig 
machinery, together with the coiiiiiiiasioners, clerks, 

&c. would cost for each cubic toise deposited on the 
dike the sum of 55 livres, which for 11.3,750 cubic 
toises, would amount to 6,256,250 livres, and, adding 
. for contingencies 600,000 livres, the total estimate 
amounted to 6,856,250 livres. 

The machinery employed for thus casing the 
breakwater may be seen in Plate XXX.Vn., in which, 

Fig. 1. Represents a section of a lighter on which 
it is erected, 

AZX is an elevated deck or platform. 

Y, three rollers of six inches diameter. 

TK, two beams or sheers, moving on trunnions in 
grooves at T. 

S, hooks to hold the sheers at the proper angle ol 
inclination. 

L, tlie axle of the windlass or wheels B, round 
which the rope of the pullies passes. The wheeLs 
are 12 feet in diameter. 

Fig. 2. A chasse-rnarfe laden with blocks of stone, 

E, the block and its hook laying hold of an iron 

chain round a stone. . 

F, the stone hoisted to the platform AZ, (fig. 1.) 
when the brace is unhooked at S; the hoisting con- 
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Brrnk- tinned until the samnut K of the sheers is brought 

wHi er- to V, when they rest against the frame which sup- 
ports the windlass; the stone F is then lowered ujion 
the rollers as at M, from whence it is pushed for¬ 
ward by men to tlie inelined plane, olf which it is 
rolled into the water upon the side of the dike. 

It wa-s cttleidaU'd that, by employitig a certain 
nuinbir of these machines, .'H.OfK) toiscs might he 
depo.'ited in one jeiir, reckoning only six working 
months, or H'lHQ toiscs /u r month, or that W7 su¬ 
perficial toiscs of the dike mighibc covered in one sea¬ 
son, and the whole completed in four j ears. Vcrvlitlle 
progress, however, hud-been made at the comnicncc- 
inent of tile war in ISO.'!. At thal period llie centre of 
the dike only bail been brought above the high water 
murk, in ivhich was plaei-d a battt r\ and a small garri- 
Kon of soldiers, the whole of whieii were swept lUvey 
by a licavy sea, occasioned by a lremendou>! gale of 
wind in the year 180i). when all the luiiUlings which 
had been erected on this part of the breakwater, the. 
men, women, and children whicli couipo.scd ilie gar¬ 
rison, together with several workmen, were washed 
away; at the same tinu-, two sloops of war in the 
roadstead were driven on shore, and dashed in piect.s. 
This disaster was such as might have been expected. 
The effect of sinking large stones upon tlie small 
ones, already rounded by constant attrition, could 
not be otherwise ; the latter acting as so many rol¬ 
lers, carried out the former even beyond tlie e\tre- 
mity of the hn.se, to whicli the hreakwater luid natu¬ 
rally been brongbt by the notion ol‘ the .sea. 

At pie.sont small spots only are visible above the 
surface of the sea at low water of spring-tides, and 
no wlu rc such spots exceerl throe feet in height; the 
intermediate spaces arc from .‘J to I.*} feet lielow liic 
.'■urfaee; and, taking the average, the whoU‘ dike, 
from one end to the Other, may ho about four feet 
below tlie surface of low water at the spring.tides. 
Near flu- middle, however, there i.s about IGOyiirils 
where tlie lu ight rises to IS or gO feet above high 
water, but it exhibits only a shapeless mass of ruins. 
In one spot a large heap of stones lias been neciiimi- 
lated, as if to try how miieli wt ight might safely be 
trusted upon it, before the attempt be made to re- 
buihl the fort. 'I'hc largest of the stones in this mas.s 
limy be about four tons, and they descend to the 
size of 200 or ;h)0 pounds. 

Of the renminder of the dike, very few parts arc 
visible at low water; and, at this moment, the great¬ 
er part is four feel below the surface of low water; 
it is sufficiently high, however, to break the force of 
the waves, and to make the port of Cherbourg a safe an- 
fhorage in some winds for ;tbout -K) sail of the line. 

On the renewal of the war, after the rupture of 
the treaty of Amiens, Ihmaparte began to boetow a 
greater slmre of attention on the navy of France; and 
though, (or a time, the unparalleled victory of IVa- 
falgiir checkeil hi.s ellbrts, it did not induce him to 
idmndon them, llif plans were vast, and, at the pe- 
l ioct of his fall, were in rapid progress towards their 
■' completion, lie had determined on a fleet of 200 
sail of the line, and the noble port of Antwerp 
gave him every facility for ship-building. For the 
belter security in forming n junction of his two great 
tints of Ihest and Antwerp, Cherbourg now bccaioe 
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more valuable, as ft convenient port oArotre.at Break, 

of lu cidi'iit; but it bad no dock-yard, nor means of 
giving to a ship a large refft or rejiair. lie might have 
tlioiiglii too, as we believe most of our imvul oflicers 
dfi, that a fleet of ships, riding at anchor behind the 
hri-akwatcr, are easily attackable by fire-ships, as the 
same wind which carries a ve.s.«tl in at cm; entrance 
will carry her out at tlw other, and the course would 
lie directly through the centre of the fleet at anchor. 
Besides, it might be possible, in certain winds, under 
tbe Ice of the centre part of the breakwater, to bom¬ 
bard a fleet at anchor in the road.-'teud within it. 

lie determined, therefore, to establish a large 
dock-yard at Cherbourg, not merely for repairing, 

I>iit aJ.so for the con.«truction of the Jargest class of 
ships of war; to dig a basin that should contain .'JO 
or fid sail of the line; to construct dry-docks and 
slips for hnilding and repairing, and to make it a 
naval port of the flrst rank. In 1813, this lia.sin was 
completed at an expcncc, as Bonaparte is said to have 
a.ssertcd when on board the Xorthumberland, and 
wliii h has since been confirmed, of L.3,()00,000 Ster¬ 
ling. A wet-dock of the saino magnitude, eomniii- 
iiieating with it, was then commenced, and is now in 
progress, 

i'hc only description that we have been able to 
fine' in print of this great work, which took ton vear.s 
in carry iiig into execution, is contained in a short 
letter from Al. I’ierrc-Aime l.air. Secretary to* the 
Society of Agriculture and Couiinerce of Caen, who 
was present at the eertmony of opening and conse¬ 
crating the great basin, in presence of the Fmprc.'-.s 
IMiiria Louisa, tlic 27th August ItSK). He de.scrilies 
tlii-s basin to he excavated out of a reek of granite 
schist, or gneis, the density and hardness of whit h 
increased as the workmen tlescended from the .ttir- 
facc, He eoinpare.s it to an immense froiigli dug 
out of a single stone, and capable of eontniiiiiig many 
millions of cubic feet of water. We now know, how¬ 
ever, that Air Lair i.s mistaken; chat it is not one 
mass of rock, but rock and gravel mixed; th.at 
the whole of the sides are cased with a well con¬ 
structed wall of rod gninilc; and that a noble ijuav, 
built of the same material, and extending between 
the two forts of Halet and Hoinct, separates the ba- 
,sin and w et-dock from the sc i. 

The dimensions of the new’ basin he sfa*es to he 
about yoo feet in length by 720 in width, and the 
average depth ,■:.■> feet from tli' (dge of the ijuay; 
and as this edge is five feet above the high water 
mark of the efpiinoctial spring-tides, tlie dcfilh ot’ 
wati'r in the basin is then r»0 feet, and tlie mass of 
water, aftiw making allowance for a slope of the . olid 
sides inward in an angle of 45® from the heiglit of 
about 25 feet, amounts to about tlO millions of cubic 
feet; and that it is calculated to contain about :S0 
sail of the lino. We h.ave reason to think that it is 
considerably larger; about 1000 feet by 7701'cct, and 
<;onsc«juentiy contains a surface of about 18 ai ri'.>*, 
which, at three' /jn- acre, will contain .‘>4 .sail of the 
line, and the adjoining wct-dock, when finished, an 
cijual number. The latter is at this time about two- 
thirds completed, and from 300 to 400 men arc em¬ 
ployed in blasting the ruck and building gruniti' wails. 

The dike or breakwater seems to be abandoned; tl>r 
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woria having lofg bc«a stopped, and tlie stone ves¬ 
sel* going rai)ully to decay. Tlih Fr^icli officers 
say, iudeed, that it lias occasioned the roadstead to 
become sliallowcr, by the deposition of sund that has 
taken place. 

The entrance canal leading from the outer har¬ 
bour into the basin is at rig;Iit angles to the latter, and 
its direction ENE. Its dimensions arc as under: 

Feet In. 

Width between the two moles in the direc¬ 
tion of their axis, - - ip(5 8 

Width at its opening into tlic basin, 808 8 

I.ength from the axis of the moles or piers 

to the line of wall forming the side of the 

basin, ' - - - 274 0 

The basin, having no gates, is said to be excavat¬ 
ed to the depth of nine feet below the bottom of tho 
canal, the former having, as before mentioned, .'>() feet 
water, and the latter only 41 at high spring-tides, 
which, as they ebb 2t) feet, would leave only 21 feet 
in the {wissagc or canal at l»)w water. This inequali¬ 
ty, wo presume, is intended to’ keej) the ships afloat 
in the basin at low rater, when the depth in the 
canal is not siifHcicrU for that purpose; but after so 
iniieli cxperice inciirrod in digging the basin, one 
would sup))osc a little more might have been ex¬ 
pended in digging the canal to the same depth, so 
as to let ship*, pass into .and out of tho basin in all 
states of the tide; an advantage of tlic utmost im¬ 
portance for speedily scciwing their ships in the 
Itasin, when in danger of an attack from the enemy 
in the roadstead, or of speedily putting to sea and 
escaping tlie vigilance of a blockading squadron. 
N’o rell^on is .assigned for having tlie basin without 
gates; lint we suspect that Mr I.nir is again mis- 
i.iken, and that the pa.ss.ige lias ilepth of water suf¬ 
ficient for ships of the largest class to run into the 
basin at all times ei' the tide. But even here tliey 
do not lie in saicty ; for the wide entrance lacing the 
NE. is covered only in that dirci tion by tho Isle 
I’clce, so that the wiiur in the basin partakes of the 
swell in the road, which is soincliines so great ns to 
make it necessary to apply 10 or 12 cables to bold 
ships steady in Ihu basin. 

Another stTions inconvenience is likely to arise from 
this particular coiistruotion of the basin. Whatever 
silt or mud is carried in by the titles must be depo- 
sited there, and cannot ]>ossibIy esc.apo. 'fhe quan¬ 
tity is probably not very great in the water of the 
Channel opposite to Cherbourg, but, higher up, to- 
wnrtls Ostoiid, it is very considerable. When we 
took possession of that port, it was found that, in 
the course of the Itevtilutionary war, the harbour, 
by neglect, w.as tilled up with six or seven feet of 
nnul. 

Several pieces of camion are intended to be mount¬ 
ed on tbo two piers, to protect the entrance into the 
basin. On one of them is likewise placed a light¬ 
house, and on the other u !Sema|)horic tdegraph. 
I'onr slips of granite, for building large ships, were 
at this time constructed on the soutliern side of the 
basin; anil on each of them was a ship of the line 
ill progress, L'Jnfloxiblc of 118 guns, Le Centanre 
of 80, Le Jupiter and Le Generoux of 74 guns 
each. Two other ships of the line were on the stocks 
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without the dock-yard, Rcarl|’ ready for launching, 
Le Zeiandais of 80, the first une of battle ship laid 
down at Cherbourg, and the Duguay-Trouin of 74 ^ 

f uns; and in the roadstead were Le Poloruiis and 
iC Courogeux. In the centre of tho same side of 
the basin, witli two slips on each side of it, a ncililc 
dry-dock was cut out (or built rather) of solid giu- 
nite, in which ships of the largest class niiglit be 
built or repaired. Its dimensions were, 

Fr*i. til. 

Length, - - - S.'SO 

Width, - - - 74 

Depth, - - - 26 G 

Thus the ships built on Uie four slips may be launch¬ 
ed into the basin, and at once docked out of it. 

But few store-houses, or other buildings necessary 
for a naval establishment, are yet oreclctl; but there 
is an ample space laid out for every purpose that cun 
be required to make Cherbourg one of the first na¬ 
val arsenals in Europe; and a narrow canal, between 
the walls of Fort du Hornet and tlie wall of the wet- 
dock, leads to a most convenient space for mast- 
ponds and mast-house*. 

The fortifications for the protection of the an¬ 
chorage in the roadstead, and the new naval arsenal, 
are, 1. Huerqueville. 2. Fort du Hornet, 3. Fort 
du Galct. 4. I'oi’t Boyal, on Isle Pelee. Fort 
Royal, and Fort du Hornet, have circular faces to¬ 
wards the sea, witli each two tiers of guns, and tur¬ 
rets above tliem ; the former mounts about 80 guns, 
the latter (j5, and (luerqucYillo about .30 guus. 

The principal channel from the road to the sea is 
at the western end of the breakwater, which, for 
karge ships, is not more than half a mile in width ; 
and this want of space will always make it difiicult 
for ships of the line to work out; but, on the other 
Jiaij^l, u fleet may push out to tlie westward in south¬ 
erly winds, which lock up the English ports in the 
Channel. 

The eiislern channel is a very indifferent one; and, 
from tlic position ol' the Isle I’clofi and the main, is 
likely to become worse, from the accumulation of 
sand, wliicii the French officers say is actually the lase. 

Such, as are here descrihi'il, were the mighty pre¬ 
parations of that extraordinary man for the destnu - 
tion of the naval power of (}rciit Hritain, and, with 
it, of the national glory, pride, and prosperity; which, 
vvlietlicr elated with success, or depressed by rever¬ 
ses, he never attempted to conceal as being the 
object nearest to liU heart ; and lu> had sufficient 
cause for his hatred, well knowing that it was Eng¬ 
land, and England’s navy, that opposeil the only ob¬ 
stacle between him and the subjugation of the world 
to In's dominion. 

To give the greater eclat to tin'.* grand undertak¬ 
ing, he sent tlic cx-Empress Maria i-miisa to be pre¬ 
sent at the opening of the b.asin. When the time 
arrived for the water to be let hi, and the dam hiukcii 
down, her approach was uiiiiounccd by flam i.slius of 
w'arlike music and numerous discharges of artillery. 

“ Cries of joy," saj’s M. Lair, “ were mingled for a 
long time with the thunder of the batteries. Her 
Majesty took her place in the jiavilion which had 
been prepared for her, when the Bishop of Contan- 
ccs; surrounded by liis clergy, advuucing toward*! 
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liicak- her, pronounced an addrus* suitable to the occasion. 
Alter the ceremonies and customary prayers, he turu- 
od round towards tin* basin, aud blessed this work of 
num. It is dcliglitlul to sec a nation consecrating 
by religions rites an event so nieniorable, and eunsing 
the divinity to intervene in all its grand iiiidertak- 
ings." lie speaks with rapture on the graiilication 
he derived from seeing nteii born on tlie shores of 
the Tiber, and on the hanks of the (Jii.‘idiih)uiver, 
working under tlie iliroction of French engineers, at 
the establishment of a port in the channel, forniida> 
hie to the Kngli.sli navy ; and snflers no eX{>re8sion of 
regret to escape Itiinat the idea of these poor Italian 
and Spanish prisoners of war being compelled to la¬ 
bour in chains at a work, for which they were neither 
paid, nor in which they could take the least possible 
interest. 

Break- ISiiKAKWATKii IN Pi.VMOurii .SouNn, is a work of 

Water ill a similar nalnro to that of Cherbourg, but constructed 
Mymoiidi ^,,1 sounder principles, with less tnacliinery, and fewer 
' ■ people. C’ompared in extent and dimensions w ith 

that of Cherbourg, it is only in the ratio of about one 
to four. 

'Hiere is no port and harbour on the south-west 
roust of I'aiglund p»sses«it»g so many advantages as 
Plymouth,—none so well situated for assembling and 
etpiipping a fleet to watch the movements of the ene¬ 
my in the harbour of Hrest. Its docky ard may be 
considered us the second in the kingdom in point of 
size, convenience, and elfective strength; the margin 
of which stretches along the magnificent harbour of 
Hainoazc, a noble expanse of water, nearly land-lock¬ 
ed, of a capacity sufficient for mooring safely a hun¬ 
dred sail of the line in excellent anchoring-ground, 
and in water that curries its depth to the very quays 
of the yard. On the opposite or eastern side of the 
Sound, and at the distance of about three miles Iron: 
llamou/.c and the dock-yard, is uiiotlier sheet of wai¬ 
ter, eulled Cutwater, not quite so deep, nor so well 
sheltered as Ilanioaze; but, since the progress made 
in the Breakwater, forming a safe and cuinmodious 
harbour for merchant vessels of every description. 
Tliese two harbours open into Plymouth Sound and 
Cawsand Bay, in which ships employed in the block¬ 
ade of Brest, or those refitted in Hamoaze, have been 
accustomed to assemble and prepare for putting to 
sea. But the very exposed situation of Plymouth 
Sound, and the heavy swell that almost constantly 
rolled in, csficcially when the wind blew fresh from 
the south-west to the south-east, made it so inconve¬ 
nient and so unsafe an anchorage for ships of the 
line, that, of late years, the fleet employed in block¬ 
ading Brest, has been in the practice of bearing up, 
when driven from its station, for the more distant an¬ 
chorage of Torbay, though little better with regard 
to security, and worse in every other respect, than 
Plymouth Sound. It is, for instance, a more ineli¬ 
gible rendezvous for the western squadron, in the 
chance of the fleet being caught there hy an easter¬ 
ly wind, and unable to get out, when it is the most 
favourable wind for the enemy to put to sea; in the 
ilanger to which the ships are liable wlien so caught 
at an anchorage, so open and exposed ; in the incon¬ 
venience, the delay, and the cxpence of obtaining the 
necessary supply of stores and provisions from the 
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other ports, there being none at ToAay in sHoH, Break- 
this open and exposed bay bore so bad a character water, 
among naval oflicers, that Lord Howe used to say, 
it would one day be tlu* grave of the British fleet. 

It is, besides, an object of the iir»t iiii|'ortatice to 
the efficiency of every naval arsenal, to have a safe 
and commodious roadstead in its neighbourhood, like 
that of Spithcad to the harbour and dock-yard of 
i'urtsniouth. Here those ships which may have gone 
through a course of repair or refitment, or those new 
Irom the stocks, may assemble and complete their 
final equipment for sen; and here, also, ships rctuni- 
ing from sea may safely lie at their anchors, till the 
wind and tide may serve them to go into harbour. But, 
in Plymouth Sound, sliips coming out of Hnnioaze, 
or ships going into that harbour, had no such secu¬ 
rity : by the rolling sea that set in, they were exposed 
to the double danger of parting tlicir cables, or strik¬ 
ing against the hard and rocky bottom, either of 
which would be almost certain destruction. 

It w'as most important, tltercfore, to render Ply. it* Hi.-ton. 
mouth Sound, if possible, by any means, and almost at 
any expence, a safe roadstead for ships of w ur. To as¬ 
certain the practicability,of this measure, Mr Rennie, 
the Civil Kiigineer, and Mr Whidby, the Master At¬ 
tendant of Woolwich Dock-yard, were sent down by 
Lonl Howiek, at the suggestion, w<‘ believe, of Lord 
St \'inceiit (Karl Grey), in the year 18()(i, with direc¬ 
tions to examine and report, whether by any, and bj 
what means, a sufficient shelter might be given to in¬ 
sure a safe auchuruge for a fleet of ships of the line. 

The report was favourable; and several jilans w ere of¬ 
fered for sheltering this sound, so as to render it ca- 
p.ablo of containing in safety at their anchor>, aboic 
.00 sail of the line. Nothing, however, was done or at¬ 
tempted, notwithstanding all the increased and miglity 
preparations of the enemy, till Mr Yorke presided at 
the Board of Admiralty; when one of his first mea¬ 
sures was to carry into e.\ccution this grand iuid iiii- 
portant national object,—the most important that, 
perhaps, was ever undertaken for the glory and the 
safety of the British navy. The delay that took 
place cim only be explained by the frequent changes 
of the Board of Admiralty, which, we believe, Inive 
been fatal to many important ineasures for the bene¬ 
fit and advantage of this great bulwark of the nation. 

Of the plans proposed for sheltering the soniul, 
one was to throw a pier from 8uddon jioint to the 
Panther rock, of sOfiO yards iu length ; another, to 
construct a pier from Andurn point to the l^unther, 
of 3900 yards; and a third, to carry n pier from the 
same point to the Shovel rock, being only poO vards. 

The objection that was urged against throwing 
out piers from cither of these points, and abutting 
against the shore, was principally grounded on the 
certain effect they would have of cfmnging the cur¬ 
rent of the flux and reflux of the tide to the oppn- 
site side of the sound; and of increasing its strength 
and velocity on that side, while it left all calm on 
the otlier; the inevitable consequence of which would 
be, a deposition of mud or silt in the calm part or 
eddy, which, in process of time, would shallow the 
water, already not too deep, to such a degree as to 
unfit it for the reception of large ships of war. 

Besides, of the three passages for large ships into 
4 
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Break- ' PljiTiouth Soiinf4 from the «ca, the two best arc 
water. tJiose oo the two sides; the worst was that iu the 
middle. Eitlior of the phiH.«, therefore, whieli pro- 
(Mised piers to l>e thrown from the tnau.liind, must 
hav(' destroyed one of the beSt passages, .md left Ih 
worst open, which wits nearest to tfie anchorage be¬ 
hind the proposed pier. Tlie middle passoge niigiit, 
in frtct> be almost considered as shot up against very 
large sbip.s by the St Carlos and the Shovel rock.s; 
\diere.is, if this middle passage should he shut up al¬ 
together, it would rather serve to deepen, by giving 
an increased velocity to Uie tide, which would scour 
out*tbe bottom, than to shallow, the two side pas- 
s.igts. 

(Til these considerations, Messrs lieimie and Wliid- 
1)V projioscd. that an insulated pier or Ure.ikwater 
should be thrown across the middle of the entrance 
into the sound, having its eastern extremity ahont 
()0 fathoms to the eastward of St Carlos rock, and 
its western end about 300 fathoin.s west of the Sho¬ 
vel, tlie whole length being about 1700 yards, or 
clos'- upon a mile; stating, w ith coiitidcnce, tiiat such 
a Ilivukvvater might, with every chance of success in 
its f.uiuir, be constructed; and that it would gi\e 
sill Iter to ships iu the sound, without any danger of 
!(sju-niug tlie depth of water. 

■file middle part of the Breakwater was proposed 
to In: carried in a straight line for the length of 1000 
»ards ; hut they recommended that the length of 
yards at l'•leh end should have an inclination to¬ 
wards the straiglit part, in an angle of .nboiit tao®. 
See the A/pi/e, Plate XXXV'^IIl. These inclined 
end'- would not only give shelter to a greater extent of 
flic sound, hut would, in a greater degree, prevent 
the nisliing iu of the tide Iroin agitating tlie water 
at ilic ancliorage, thau if iho two extremities were 
iit't in tlie same straight line, ami at right angles 
wiili ilie direction of the current into the sound. 

It was also proposed, in order to cover the sound 
more elfeclually. timt a pier should be thrown from 
Andura point low'urds tlie principal BreakwiiUr, of 
jibout 800 yards in length, w'ith the same inclined 
point of liiO' as the head of the Breakwater. This 
I'ior, limvcvcr. does not appear to have been tliought 
necessary, and might have been in some respect in- 
iurioiis Co the sound. It might, however, have made 
Bouvisand Bay a good anchorage for frigates und 
smaller vessels, and given them the advantage of a 
tine stream of Iresli water, wliich falls into that Iiay. 

It was recoiiuiiended, as the most practicable and 
best mode ol‘ constructing this great work, to heap 
together promiscuously large blocks of stone, which 
were to be sunk ia the line of the intended Break¬ 
water, li'aving them to find their own hasp, and take 
their own position; und it was conceived that stones 
of the weight of one and ti half to two tons each 
would be Buffiricnlly large to keep their places, with¬ 
out being rolled about by the tremendous swell which, 
in stormy weiilhcr, is thrown into Plymouih Sound, 
and thus avoid the inconvenience and loss of time 
and lidmur wliieh the Freneli experienced at I'her- 
hoing, by ihrowing down small rubble stones, ft 
wa*! Ihoiiglit, that, in those places where the water 
w.i.s fi fathoms or .30 leet deep, the base of the 
Dreakwater should not be less than 70 yards broad, 


and the summit 10 yards, at the height of ]o feet 
above the low water of an ordinary spring-tide: that 
is, the dimensions of the Breakwater, in those place.s, 
shouhl be "to feet liigli, ;j« feet across tlie top, and 
210 feet wide ut the foundation. 

'I'lic surrounding shores of Plymouth Sound and 
Cutwater were next examined, with a view to deter¬ 
mine from what ijuarter materials for this grt'at un- 
(lertakiiig could most conveniently bo obtained, us 
to quality, cheapness, and celerity of coiiveyancj*. 
On the west or Cornish side of the sound, nothing 
appears but hard granite; at the head uf the sound 
and ill Cutwater, on the Devonshire side, all is mar¬ 
ble uiul liiiie.stonc. In Catwater alone, it was e.stt- 
mated, on a rough calculation, tliat 20 millions of 
tons might be procured iu blocks fit for the work, 
which was about ten tunes the quantity that would 
probably be wauled. 'J’lie time required for the 
completion of the work, would depend on a viirieiy 
of cireuinslanecs. It is obvious that, if the two sides 
of the sound had furni.''Iied proper materials for the 
purpose, the time would considerably have been 
abridged, us, in that case, when the wind w’as easter¬ 
ly, vessels might depo.sit stones on the eastern end 
of tin: Breakwater, and in westerly winds, on the 
western extremity, und the work would thus be pro¬ 
ceeding witli an uninterrupted progress; whereas, if 
the stone was to be brought from one point, and tliat 
[foint on the shore ol' Cutwater, a strong .southerly 
and south-westerly wind, those most prevalent in thi.s 
country in the winter month.s, would gt iiernlly im¬ 
pede und frequently render it impossible for vessels 
to go off with their cargoes. 

Catwater, Iiowi'ver, having many advunruges, and 
cs|H:ciaIly for the convenience of loading the vessels, 
and tile facility of procuring blocks from the quar¬ 
ries of any size, was eonsiderctl, on the whole, as en¬ 
titled to tlie preference over any other place. Be¬ 
sides the quarries here being in the neighbuuihood 
of villages, lodgings and conveniences would be af¬ 
forded fur the workmen; and, on the whole, it was 
calculated that the work might be completed from 
hence ut a cheaper rate, and perhaps in less time, 
than from situations much nearer to it, but much 
more exposed to the wind and waves. 

An estimate of the cxpeiice could not be made 
witJi any degree of accuracy, as no correct section of 
tlic bottom had been taken. Supposing, however, the 
gn-ai Breakwater to be 1700 yards iu length, :i0 led 
in width at the top, when carried 10 feet above low 
water of spring-tides, with a slope on the .'.outliern 
or sea side, of three horizontal to one {icrp'.'iidicular, 
and, on the .sound or land side of one and a half ho- 
ri/oiital to one perpendicular, it was calculated that 
the whole miiss of stone required, would be about 
two millions of tons. If then ICO sail of vessels ol 
50 tons burthen each were employed in carrying- 
stone, aiul that each vessel was to carry only iOO 
tons a week, the quantity depo.sitcd iii one week, 
would amount to 10,((00 tons, or say oOO.OOd tons a 
year; and, at this rate, the Breakwater would be 
completed in (bur years; but making ailowiinee for 
time lost in prcjiarutions, coniin,^i'nt ilelays and un¬ 
favourable weather, and di ..iieiiMii., in tlie quantity 
of Stone for the shallow parts over which tlie line tii' 
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UffiiV. tlic bri'iikwatcr wna oavricd, Ibc completion of tlic 
' work niigtu Hafely be calculated within the period of 
bix years. 

Nor would tlic Imilding of tht* pirr from Andurn 
point, if so di'tcniiiiied, iiien'a.'U the time of comple¬ 
tion. If curried from the slielving rock--within the 
point, leiivmg a Ijctwei n them, the pier woidd 

refjnirc about .')(>(),000 Ions ot .stoiU', which, by em¬ 
ploying about .'JO vcs.si 1«, might be deposited in three 
years. 

It WHS recommended by the gentlemen above mt'n- 
lioned, that the grout Breakwater .should he hegnn 
on the .‘shovel and eafemled on both sides oj' it, as, 
by so doing, the elleet produced on the sound would 
be observed as the work pioeeeded; and tliat buoys 
filionid be placed along the line, so that the whole of 
tile vessels employed might, if neci-s.sary, de]) 0 .sil 
their cargoes at the same lime without inlerrupting 
each other. 

The rough estimate for completing this great na¬ 
tional work, made on the grounds above stated, was 
as follows: 

Kslimatc of iht' Pialiihlf I'.jrpnice of a lireahv/ilrr 
oitil Pier for the SheHorin^ of Plpmoulk Sound 
itnd liouvisand Jiaip 

2,(M)0,00() tons of limestone, in 
blocks, from I to 2 lon.s 
rvcigbt each, for the great 
bri’akwatcr, at 7s. ()d.//rr ton, L.750,000 0 0 

J6‘0,()0(> ton.s in the pier, pro¬ 
posed to be built from Aiidurii 
point, at 7s. - - 12(J,000 0 0 

Contingencies, say at 20 /Kr 

end. on the w hole, • 17.'5,200 0 0 

Total for the Grc.it Breakw.atcr, L.1,();>1,200 0 0 

Ksthiuite of tin: Prohnhic Erpenre of a Ciit-Slohs 
Pier and Two J.i^^lit-lioiises to be built on the top 
of Ike Great Bren him I er, 

42,000 cubic yarils of masonry, 
in the out and inside walls of 
the pier, at 27s. - - L.44,700 0 0 

f:2,000 cubic yards of rubble fill¬ 
ing between the out and inside 
walls, at (is. - . ]>S,6'00 0 0 

Paving the lop of the pier with 
large blocks of stone, d500 
Mjuare yard.*, - •> 22,;).j0 0 0 

Two liglit-liouse.s, with reflectors, 

and argand lani)!*-, . / . ,'»,0(i0 O 0 

Contingencies 20 })cr cent. - 28,0'50 0 0 

L. 110,900 0 0 
Breakwater, 1,0.'; t.200 0 0 

Total Estimate of completing 

the works, - - L.l, 171,100 0 0 

It was not before the opinions of the best En¬ 
gineers, men of science, and naval officers eminent 
in tlieir profession, bad been collected, compared, 
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and seriously considered, that Nfr llforke deterthined Break- 
to carry into execution this great undertaking. The '"^••vr. 
])rincip:>l objection started against it wjis that it 
luiglit cause the anchorage in the Sound to be de¬ 
stroyed in the course* of time fiy the deposition of 
nuai and siit along the whole eddy within it. There 
does not, however, appear to be any solid ground 
for tfiis ol>Jeetioii. The water brought by tlic tides 
from the sea is at all times perfectly clear and trans¬ 
parent, and that which proceeds from Hoinoa/.c and 
supplied by the 'I'amar and the Tavy, is almost 
wliolly free from any alluvial matter, lliesc river-s 
holding their course through a fine granite soil. The 
fact is sufiiciciitly proved by the eircmn.staniH; of 
no deposition taking pliice in the recesses of llunio- 
U7.C along the dock-yard wall, which lead into the 
docks, nor in the iiumeruus eddies tiint are caused 
iiy the projecting jetties and salient angles of that 
wall. Another objeclioii .sliirtod against the uiuU r- 
takingwns, that, by the diminished (|Uimtity of water 
thrown in fiy the tide into ll.imoazo and Catwater, 
the ,Sound w oiild gradiuiliy liil up and these harbours 
be destroyeil. No per(.v|)libl;' alteration, Jiowevcr, 
ha.s as 3 'el taken place in tlic lieigbl of tin* water in 
Ilinnoa/.e, or in the stiviiglh or set of the tides. 

A roek of liinc.itonc, or rather gray inurhie, .si-t-’ninincnr 
tuated at Ore.ston, on the easlevn shoie of Gut-'^ **■ 
water, eon.-isting of a .siirfaee of 2.» acre.>-, wa-, pnr- 
chased from tin; Duke of Bedford lor the sum of 
l..lO.()()(i; rjuays for shipping the slcmc weii; erect¬ 
ed in front of it ; iron ra'lway-, leading from the 
qiiarrie'. to the quays were Iai<l down; .sliips were 
hired by eoiUraet to larry olf tfie stone, and others 
built at the dock-yard. Mr Wliidby' was .'ippoiiiltal 
to superintend the wtirk. 'flic quarries w'ere opened 
on the 7tl! August 1SI2; the lir.st stone di'po.sited 
on the 12th of the same month; i.'i.’. i-.i ife.'Wvt 
March l.SJ;;, the breakwat t made its liiNt a|)pcar- 
ance above tiic surface of the Soni'd at low water of 
the sprin;',-ti(Ie. ’I'he system I'f qu.irrying the stone 
is coi'.dueted v.ith udinirahle skill, and stones of tin- 
proper size obtained willi le-'s wasti; of .small rubble 
than mi:',id be exy.cclc'd. In working tlie-e quarries 
an iMraordinaiy pbenomeinm was discovcretl in the 
very body of the great mass of this old inarhle roek. 

At the depth ol’l:: I'l’ct from the summit of tile roek, 
and 2.; from tiie margin ot the sea, a cavity, or ra¬ 
ther a noduie of el iy w as di.seovered. of 2.i feet long 
and 12 square, or tlu-realiouts, in the mid.st of which 
were found several bones ol' the rhinoceros, in a 
more pelli ct stale, ami cont.iining less animal matter 
ill them, lliun any tii.ssil bones that im\e yet been 
dug out of roek or eaitli. 

'ilic vessels employed for carrying off the large 
block.s of Slone, are of a peculiar eonslriiction, a -1 inyla^vd, 
dupted tt» cciu'py. with case, masses of marble 
weighing from tliree to five tons each. These great 
block.s of marble are placed on trucks at tin; ipiar- 
ries, imd run down from thence, on iron iailw.ij.'. to 
the quays, .against whicli the vessels lie with itieir 
sterns. The two stern ports are rimde sn'Iiciicfly 
l.iigv to receive the truck's with the stones upon 
them. Each truck is passed separately tlirongli the 
port-liole, on an inclined plane, and run to the tore- 
part of the vessel, in the hold, on an iron railway. 
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Hii iik- Tlic two sides of the hold of the vessel are calcuhit- 
waiiM. ed each to contain eight of these loaded trvicks, 
^hieh, at five tons on each truck, gi\ 5 80 tons of 
stone for one cargo. 'Jflie stones thus placed on the 
trucks remain till the vessel arrives at the point in 
tlu- line (»f the nr. akwater where they are to be de¬ 
posited. Hy nu-ans of a crane on tlic deck of the 
vessel, the two trucks nearest to tiie two stern ports 
arc then drawn up the inclined plane, and run upon 
a frame on nioveabh- hinges, called the/y/joig /iffaic; 
by the falling of this frame in the manner of a trap¬ 
door, the Slone or stones are discharged from the 
trucks on the slope of the Dreakwater; but the typ- 
i\jg.fiame remains, by means of a ealeli, in the posi¬ 
tion in which it is left at the moment of discharging 
tlu; stones, until the empty truck is piilietl up by the 
crane to the after-)) irt of the deck, from whence it 
is run forwaid to make room for the second jjair of 
loaded trucks in tlic hold. The catch being now 
disong.iged, the typing-frame returns to its former 
position, ready to receive the next pair of loaded 
trucks, and so on till the whole sixteen have been 
discliarged. and the light trucks run upon the deck 
of the vtssi l, ready to be run out at the (jiiav. and 
JVoiii till nee to the quarries, to take in Ire.sh loads of 
stone. Ill this manner a cargo ol' 80 tons may be 
di'ch.irged in the S|)aee of .U) or .'.0 minutes. 'I'he 
vessels are placed in the jiroper places tor de[)osit- 
ing the stones hy means of buoys, and the exact 
line of the HreakwaU'r jircservcd, by observing 
lights or staves placed at a distance on the shore. 

Till' following description, referring to Plate 
X w ill convey an iieeunile idea oflhe.se excel¬ 

lent vessels for the purpose they were eonslructed. 

rig. I. .Vhows the stem of the vessel, in the .act 
of di'positing tlie stones. The riiimer H being hooked 
to till' foil |i,irt of the truck, rai.se.s it up, and by that 
means ti|is tiie stone overboard. VMicii tiie stone is 
in the act of being drawn up out of the hold, on the 
iiieiined |)laiie li Itig. .'l-l, the runiier is hooked to 
the I'ore-iiart of ihi. truck, and lashed down to the 
after.end, over the stone, whieh prevents the latter 
from sliding olf the truck, in its progress iiji the in- 
rliiied plane, 'jhe empty trucks are, for the most 
part, lodged oti the forc-iiart of the deck, and some 
placed on an edge against the .side ol the ve.ssel. 

f 'ig. '2 Shows the stern of the vessel when loaded, 
with the jiiirts iqi, or closed. 

I’ig. 8. A longitudinal nr sheer-section of the ves- 
.“el, when loailed, with tlie trucks on one side of the 
hold and deck, showing the number whieli the ves¬ 
sel nsuall} stows on each side. The stones being 
frequently longer than the trucks, the number car¬ 
ried in the hold must he iirojiortioned accordingly. 
In bad weather it is unsafe to send many trucks on 
dei k : and. in getieral, not more than four are sent 
into the .Sound, in that waj, at one time: the a- 
niouiit of the cargoes, therefore, vary aeeordmg to 
circumstances, from fO to h’.'i tons; the large.st 
Slone hitherto de|W)sili d being tibout eight lon.s. 

The after-part of the deck, under the tiller, is di¬ 
vided into two |iarls, length wavs, and iiiadi to move 
up and il iwn ; the fore-parts .'ire secured to a Iteani 

VOL. II, I'AtlT It. 


by hinges. This moveable deck, when rnifed, a« at 
X, allows tlic stones to come out of the hiihl; and, 
when down, as at Y, serves to convey the empty 
truck from the [lort to the deck, in order to make, 
room for anotlier stone. 

D I.s a common windlass for heaving tlie trucks 
out of the hold up the inclinetl jilane IJ. 

C The hingis of the typing-frame. 

Ten vessels of this construction, for carrying large 
miLs.ses of .stone, built in the King's Varda, and forty- 
three liired by contract, tiveriiging about lifty tons 
each, are enqdoyed in conveying stones from the 
quarries. 'I’lic eontractor.s’ ve8.sels are not of the 
same eonslruction as tho.se in the inmiediate employ 
ol governntent; they tarry stones of h;K.s weight, 
which are hoisted out of the hold hy a chtiin and 
windlas.s, and thrown overboard. A load of fifty 
tons is discharged from one of these ve.ssi-ls in about 
three hours. By all tliesc vessels, the quantity of 
stone deposited in ISIU was Ili,01.,'5 tons; in 18l8 
71,1.48 tons; in I81t, y,S!),480 tons; in ISl'i 
2(4,207; and in 1811) up to 12th .Xugust, 20f).0;i."( 
tons; at which time, the total quantity of stone sunk, 
amounted to 8f)h‘,,q().'! tons; anil at the conciiision ol 
the year to upwards of 1,000.000 tons. 

Of this qu.-mtity, the proportions of the difterent 
.'izes of the bloek.s deposited are nearly as loir 
lows: 


Of one ton each stone and under ♦a.'h.OO't 

~ one to three tons each 30U,70(i 

— tliree to live Ions each • l.'iO,.';.q.'f 

— live toiLs and iipuaids - I2,7ii0 


'J’he original ei)nir;irt price (<ir quarrying the 
.stone was 2s. !)d. jv > ton, and tlie origin.al coulraet 
price for conveying it to the Breakwater 11s, lod./vr 
ton, since vvhieli the Ibriucr has been reduct'd to 
lls. .'"d., and the latter to Is, prr Ion. The cost 
of each ton of stone sunk in the Breakwater, includ¬ 
ing the building of (|uays, pureliase of land, salaries, 
and every other exjicnce, uccoriling to the nearest, 
calculatinu that can b«‘ made, .‘imounts to about 
8s. l|d., which, upon the whole quantity deposited, 
gives" the total sum expended up to lltb Augusi 
I.SlB, ei|u.il to L. .'11)1,000. And US the work iiuiv 
he coii.sidered as more than half completed, it will 
lie iinidied considerably within the origmul estimate, 
and, if parliament had thouglit lit to grant the 
money, within the time. 

TJie greatest qiiuiitily of stone sunk in any one 
week was 1,'■1,874 tons; and tlie part of the L.cak- 
vvater. at tlic above mentiontd date, above the level 
of low water spriiig-tiih>, was in length 1 loO yarih. 
The lengih eonqileiely Hnished to the height of three 
feel ubovt' the level of the highest spring-tides, ami 
thirty f et wide .at toji, was at the same time .‘>'i>0 
leet. The large stones of the ujiper part of the 
Breakwater aiv deposited to any nicety hy means of 
a vessel eoiistruetcd for the purpose, having the 
same .vhcer or slojio at tin bow with thi .ide of the 
work, so that hy a jirojceling beam or mast, the largest 
stones can be t.iken out of the vcs.scl, and placed or. 
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I’.km'k. tile opi^tMtu y'lilc, «)i laiili'.lc', or anv otitur part of the 
llreakwat.-r. 

^ 'I'he small la-talilirlimciit, and the ijuirk manner 
with wliich this p.reai work has been carried on, 
lorni a Clllioll^ eonlrie.t with tin- nuillitudes employ* 
ed on tlie Iheakwater of Cherboiirif, the lime oiaii- 
pieil by that imdertalJi)!', and the parade and osten- 
I at ion with whicli it was eonilncted. 

'I'hc whole eslabli.dmu-nt for can vine on the Ply- 
I.Ill- Ihe.il'-W.itei isaslolJows; 

t Vi sons. 


V Mipei mil iidiii!, With pit'jar olHcers and 
eh rl.s, to keep and eontrol the jiecounts 10 

iVan.nit oHieei * and masters of the tin stone 
ve.-scls ill the immediate eini'hiy of the 
pubhe - - - st 

Viainen and boys to navijjate lliesi,- vessels 00 

Seamen employed in the superintendents’ ves¬ 
sels, tlie liohl vessel, boats’ crews, i\c. - -t.'i 

Masons, blaeksmilbs, earpenlers, sailmakers, 

and laboureis, employed at Oreston .‘if) 

111 the iiiimediati! pay of (lovcnunent tfO.O 
Seamen employed in the contractors' vessels 170 

(jnarrvmeii, lalnmriTs, Xe. employed at Ores¬ 
ton l)y the i-ontrtu.‘lors - - jOO 

Total establishment iYlii 


nciM-fK-iiii The result of this f;rcat w-ork has completely an- 
Kiwiil's <>l sivered the expectation of its warmest advocates, 
M'oik'"'* 'I’he good etfeets of it were, indeed, very sensibly 
felt at the end of the second year, when about bOO 
yards of the central part, where the water was shal¬ 
lowest, were visible at low water spring-tides. The 
swell was then so iniieli broken down and destroyed 
at the head of the Sound, that the fishermen wore 
no longer able, as beretofore, to judge of tbe wea- 
iber outside the Sound : and ships ol’ all si/es, and, 
among otlu-is, a large l-’rench tbree-deeker, ran in 
with iiinlidi-nce, and aniliored bebind the Hreak- 
wati-r. Since that, near got) sail of vessels of all di- 
seriptions, iliiven in by tempestiions weal her, li.ive, at 
one time, found safe slielter within tins insulated 
mole, wliere a tieet of -J.'i to ,;ii sail of tin- line mat, 
at all limes, timl a seeme at.d eonviuieul aiiehorage, 
with the .iddirioiial aiKaitl.ige of having a stream ot' 
excellent water from .1 reservoir coustriictod aboie 
liouvisand Hay, eajiable of coiitaiiiiiig i'roiii ten to 
twelve thousand tons, or a ([iiautily sufticienl to wa¬ 
ter io Kuil of the line. This wafer is brought down 
in iron pipes to Studdon JVint, opjiosiie to the an- 
ehnrage, where it is intended to build a jetty from 
which the water will ileseeitd through the pipes into 
the ships’ houts. The whole expence of this most 
useful appendage to the Breakwater is ealeuhitcil at 
about L. Ifi.ooo, 

Dining the winter of 18If)-7i the gales of wind 
w'l^e more frequent and tremendous than bod been 
known for many years; and, on the night of the Ipth 
Janitary, such n hurricane came on as had not been 
Tcniembcri'd by the oldest inhabitant. Thu tide rose 


six fel l higher than the usual height of spring-t*dcs. Brcat- 
'I'he .la-'per sloop of war, and the Telegra[ib schoon- l*^^”* * , 
i-r, being anchored without the cover of the Break- 
water, were driven to the head of the >Soiind, and 
hotii lost ; but a collier deeply laden, and under its 
eover, lode out the gule. No ikiiiiago was sustained 
by any of the shipping in t’atwaler; but it was the 
general opinion, from former experience, that, if 110 
Breakwater had existed, the whole of the shijis there¬ 
in must have been wrecked, and the storehouses and 
inagii/iiies on the victualling premises, and most of the 
liiiildings on the margin of the sea, (teen entirely swept 
away. Till this tremendous gale, the Breakwater hud 
not sustained theslighte>t d,image from tin; heavy seas 
that, through the winter, had broken against it with 
uriiisnal violeiiee, not a single stone haling moved 
from the place in whieh it was originally dejiosited ; 
but after tin- liiiiTicaru' above-uicntioiied, and the 
high tide which aeconipanied it, it was found tliat the 
upper stratmn of tin; iiiiished part, extending uhoiit 
gtiO yards, and .'tO yiuds in width, h.ul been di.spluei-d, 
anil the whole of the huge stones, from two to live 
tons in weight eacli, carried over and deposited on 
the northern slope of tin: Breakwater. In no other 
jiart could it be discoicivd tlial a single stone liad 
1 h-( n displaced. 

'J'he want of a haihonr, or any place of safely to pioprii'iy 
which ship.s can resort in had iveatlier, or in dislie-s, "> =' Hie-ik- 
hetween the ports of Blynnuilli and I'oitsinoulli, led "/''j' 
to the suggestion of Portland Roads being comei t- 
ed into a securi- liurbour by' nteans oi a Breakwater. 

It was estimated that tlie eonstrui tion of such a stone 
dike, extending from the north-east part of i’ortland 
Island, about two miles and :i ipiailei in iengtii, eo- 
vering an aiiehornge of about tour square miles, and 
eoinplelely sbcltering the pier, harbour, and baihmg- 
place of Weymouth, would require about four inil- 
liun tons of stone, five years tii complete it, and un 
expence of ahoiit six hundred thousand pounds .‘ster¬ 
ling. Tin- caii-itone alone, which coveis tlie I’orl- 
land stone, and whieh, nut being markcl.'ihle, is not 
only Useless, but a great incumbrance, would be.siif- 
ticieiit to conqilcle this great undeitaking; and the 
elev.ilioii of the ipiinrii -. being .'iOO feet aboii- the 
kiel of llie .sea, would i.'iinit olTlie stone being sent 
ilown on lail-ways to tin- -'.iti-r side, wiilioiit the aid 
of i ither engi'ii .s (ir Jiorses ; and. on tins neconnt, 
would lie dt po.sitei! at less lli.iii one fourtl- part of 
tbe I'xpence wbieli is ii. .irrid at the l‘iynii)Uth 
Bretikwaler. Such a seeiire anchorage 111 this siiiia- 
tiiiii, in wiiieh the largest iieiis, either n.iiul or nier- 
eantile, would ride at anclmr in all wiiid.s. and the 
ino.st stonny weather, in perli-et security, is not un¬ 
worthy the eunsiderution of the public; and, per- 
haps, in the present inereused state of our popula¬ 
tion, and the difhculty of iiiuliiig employ inent for the 
ktbunring ])oor, there etin be no truer policy thuo 
that of carrying on great national works of public 
utility, Were it only for tlie sake of incouraging in¬ 
dustry, in.steail of expending an equal, or piobably a 
far greater sum, for the sujiport oi idleness ,md the 
eiiiouragi-ment i>f vice, in tliose piirocliial biiildiiigf:, 
too frequently miscalled wor^^-houses. (k.) 
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Brewing. As this important art has been, in a great mea* 
sure, overlooked in tliu Kucydopadia Britannica, 
and os notliing like a satisfactoiy account of it is 
to be found in any book on the subject, which 
wc have seen, we consider it necessary for us 
to lay down the principles on which it depends, 
somewhat in detail. VVe shall, therefore, divide 
this article into five chapters. In the first, we shall 
take as short a view as possible of the History of 
the art; in the second, wc shall give an account 
of the ditierent kinds of Grain employed in Brewing; 
in the third, wc shall treat of the process of Malting ; 
in the fourth of Brewing; and in the fifth, wc shall give 
an account of the nature and properties of the dificr- 
fiU kinds of ale and beer manufactured by the brew, 
er. 'I'he K-vjitanation of ike Plates will contain a 
dcscri|>tiun of the vessels used in a London porter 
brewery. 

( IlAl*. I. 


tUSTORY or BKEWING. 

No notice is taken of beer or ale in the books 
of Moses, from which it is probable that they were 
unknown till after the death of this legislator. All 
the ancierM Greek writers agree in assigning the 
lionour of the discovery of beer to the Kgyptians, 
whose country, being annually inundated by the 
Nile, was not adaptt'd for the cultivation of vines. 
Herodotus, who wrote about 450 years before the 
commencement of the Christian era, informs us, that 
the Egyptians made their wine from barley, because 
they had no vines. ’ Onsfi b' tx x^idtuv m/irBitififttfi btay^- 

? ' ‘mIoj h\t yaj (Tpr hsi 5% Herodoti, 

.ib. ii. c. 78. Pliny says that this li(|uid in .^gy]>t 
was called zi/thtim (Idinii Hist. Sat. Lib. xxii. c, S5). 
The same name was given to it by the inhabitants of 
Galatia, who, according to Diodorus Siculus, were 
unable to cultivate grapes on account of the coldness 
of their climate. Beer was distinguished among the 
Greeks by a variety of names. It was called boon 
y.>ibi* 0 ¥ (barley wine) from its vinous properties, and 
from the material employed in its formation. In 
.Soj)hoclcs, and probably in other Greek writers, it is 
distinguished by the name of l^ioscoridcs 

describes two kinds of beer, to ono of which he 
gives the name of ^uilov and to the other xuv^/u ; 
but he gives us no description of either sufficient to 
unable us to distinguish them from each other. 
(Dioxcoridcs, Lib. ii.e. 79 <t>’d 80.) Both, he informs 
us, were made from barley, and similar liquids were 
manufactured in Spain and Britain from wheat. 

From Tacitus we learn, that, in his time, beer was 
the common drink of the Germans; and from his im¬ 
perfect description of the process which they follow¬ 
ed, it is not unlikely, or rather there can be no 
doubt, that they were acquainted with the method 
of converting barley into malt. Potui humor ex 
hordeo aut uumento in quondam similitudincm vini 


I N G. 


corruptus.** (De Moribut German, c. 23.) Pliny Brewing, 
gives us some details respecting beer, though they 
are by no means satisfactory. He distinguishes it 
by the name of cerevisia or cervisia, the appella¬ 
tion by which it is always known in modern Latin 
books. 

This liquid does not appear to have come into 
general use in Greece or Italy ; but in Germany 
and Britain, and some other countries, it appears to 
have been the common drink of tlie inhabitants, at 
least as early as the time of Tacitus, and probably 
long before. It has continued in these countries 
ever since, and great quantities of beer are still ma¬ 
nufactured in Germany, the Low Countries, and in 
Britain. 

The first treatise published on the subject, as far 
as we know, was by Basil Valentine. This treatise, 
according to Boerhaave (for wc ourselves have never 
hud an opportunity of seeing it), is both accurate and 
elegant, in the year 1585, Thaddarus Hagecius ab 
Hayck, a Bohemian writer, published a treatise 
entitled Dc Cervisia vjmque conjidendi rationc, na- 
tura, viribus et JacuUalibus. This little treatise, 
consisting only of' 50 pages, is written with great 
simplicity and perspicuity, and gives as accurate a 
description of the whole process of brewing as any 
treatise on the subject which wc have seen. In the 
early part of the eighteenth century, Mr Combruue, 
who, wc believe, was a practical London brewer, 
published a book entitled The Theory and Practice, 
of Brewing. This book has gone through many 
editions, and we believe is still reckoned tlie stand¬ 
ard book on the subject. But the attempts made in 
it to give a rational theory of brewing are fur from 
satislactory. Nor can any stress be laid upon the 
experiments which it contains on the colour of malt, 
according to the temperature at wiiich it is dried. 

The fact is, that malt may be rendered brown, or 
even black, by exposure to a very low heat; while 
it may be exposed to a very considerable teinpera- 
itire without losing its colour. The wntcr of this 
article has seen malt expustd on the kiln to a heat 
of 175° without losing its colour, or without losing 
the power of vegetating wh,.n put into the ground; 
and he has reason to believe that these properties 
would have remained unaltered had the teinperuture 
been raised still higher. It is nut the degree of 
heat applied, but the rapidity with wliicii it is raised, 
that darkens the colour of malt. If the luat, at 
first, does not exceed 100°, and if after the malt is 
dried as much as it can be at that temperature, the 
heat be raised to 1:20°, kept sometime at that tem¬ 
perature, and then raised gradually higher,—if we 
continue to proceed in this manner, the teinperaturu 
of the kiln may be elevated at least to 175° witliout 
in the least discolouring the malt. 

In the year 1784, Mr Richardson of Hull pub¬ 
lished his Theoretic Hints on Brewing Malt Liquors, 
and his Utatical Jislimales oj the Materials of Brew^ 
tug, showing the Use of the Saccharomeler. These 

6 
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Brrwinfr. books are rcprehensiUe, on account of the air of 
mystery thrown about the subject, aud the avowal 
of the author, that he conceals certain p..'rt8 of the 
rocesscs. If a brewer conceives he Knows more of 
is nrt than his neighbours, and chooses to keep his 
knowledge to himself, there is nothing to be said; 
but if he publish a book upon the subject, and yet 
persists in nis concealment, he deserves no quarter. 
His book, in such a case, can be looked upon in no 
other light than a quack bill to advertise the good* 
ness of his wares. Mr Richardson, however, dc* 
•eefVes considerable praise for the sacckarometer, 
which he appears to have been the first, to bring 
under the notice of the brewer. This instrument is 
of material service, by making brewers acquainted 
with the strength of their worts, and consequently 
with the proportion of soluble matter which is fur* 
nished by the materials that they employ. Mr 
Richardson’s sacckarometer, indeed, was not accu* 
rate, because it was founded on a wrong principle. 
The method which he took was to determine the 
weight of a barrel of pure water. The liquid being 
then converted into wort, a barrel of it was weighed 
again, and the increase of weight was considered as 
the matter which the water held in solution. Mr 
Richardson did not seem to be aware that, when wa* 
ter dissolves the sweet portion of malt, its bulk is 
altered. Therefore, the specific gravity of it does 
not indicate the quantity of solid matter which it 
holds in solution. A set of experiments made on 
purpose, by dissolving determinate weights of the 
solid extract of malt, in given quantities of water, is 
necessary to determine the point. The same obji'c- 
tion a])plies to the sacckarometer of Dring and Fagc, 
and to various others in common use. That of 
Dicas is nearly correct, having been constructed 
upon proper principles. But ptghaps the best is one 
constructed about twelve years ago by Dr 'riiomson, 
and used by tlie Kxcise officers in Scotland. It in- 
dicnies the specific gravity of the wort; from which, 
by means of a sliding rule which accompanies the 
instrument, the weight ut saccharine matter contain* 
cd ill It is ut once determined. 

fine of the latest books on the subject which we 
have seen is entitled Practical Tnatise on Jhewinfr 
anti I)i.\lil/in«. 'I'liis hook was published in ‘tto, in 
the year IttoS. The author, whose name is Shim* 
non, appears to have some practical knowledge of 
brewing; but he must have been quite illiterate, 
as he was totally unable to write either grammar 
or common sense. The book is a tissue of absurdi¬ 
ties from beginning to end; and the impractica¬ 
bility of his proposed iinproveincnts is surpassed on¬ 
ly by the absurdity ol' his theory, which consists of 
scraps and sentences, taken out of chemical books, 
and tacked together, so as to have no tneaning what¬ 
ever. 

CHAF. 11. 

OF THE KIND OF OKAIN USED BY BttEWERS. 

Every kind of grain, with perhaps hardly on excep¬ 
tion, may be employed for the purjioses of the brewer. 

In America, it is not uncommon to make beer with 


the seeds of Indian com or Zca mala. In order to Brewiitg. 
convert it into malt, it is found necessary to bury it '«^V^ 
for some time under the ground, and when germina¬ 
tion has made sufficient progress, it is dug up and kiln- 
dried. (See PhiUKophical TransacHont, Xll. 1065.) 

Mr Mungo Park mtorms us, that, in Africa, the Ne¬ 
groes make beer from the seeds of the Holcus spica> 
tusf and the process employed, as he describes it, 
seems to difivr but little from the one followed in 
this country. (See Park’s Travels, p. 6S, Svo edi¬ 
tion.) Dioscoridcs assures us, that, in Spain and Bri* 
tain, wheat was employed for the manufacture of 
beer. And the writer of this article has been in- . 
formed by a gentleman in the service of the East 
India Company, that he has made beer from wheat 
at Madras. Wc have ourselves seen oats emplwcd 
for the same purpose in Creat Britain; and in Ger¬ 
many and the North of Europe, we believe that it 
is not uncommon to apply rye to the same purpose. 

But the material which answers this purpose best, 
and which is almost solely used for this purpose in 
Great Britain, and wc believe in every part of Eu¬ 
rope where beer is manufactured, is barley. 

Barley is the seed of the Hordeum vulgare, a plant .Species of 
which has been cultivated from time inmiemorial, Barley, 
chiefly for the manufacture of beer, 'fhere are 
two species of hordeum under cultivation in Britain; 

1.. The Hordeum vulgare, or barley in which the 
seeds are disposed in two rows on the spike. This 
Is the species usually cultivated in England and in 
the southern parts of Scotland. 2. The Hordeum 
kexastickon, called in the south of Scotland kear, and 
in Aberdeenshire liig. In tliis species, the grains 
are disposed in two rows as in the other; but three 
sc(‘ds s]>ring from the same point, so tliat the head 
of big appears to have the seeds disposed in six 
rows. Big is a much more hardy plant than bar¬ 
ley, and ripens more rapidly. Hence it thrives better 
than barley in cold and higli situations. On this ac¬ 
count, it is sown in preference in the Highlands and 
northern parts of Scotland, where the climate is 
colder tlion more to the south. We have been as¬ 
sured, that there is a third species of hordeum culti¬ 
vated in Scotland, in whici) the seeds in the spike 
are arranged in four row.<. To this tlic term bear is 
exclusively confined by some. Wc have not our¬ 
selves had jui oppoituiiiiy of seeing this species, nor 
do we find it noticed by liotanists. The trivial 
name Ulrastklwn might be applied to it. 

The grains of barley arc much larger than those 
of big, and the cuticle which covers them is thin¬ 
ner, Indeed, the thickness of the skin of barley it¬ 
self varies according to the heat of tlie climate in 
which it is cultivated, being always the thinner the 
warmer the climate. Thu.s it will be found that the 
cuticle of Norfolk barley is thinner than that of Ber¬ 
wickshire or East Lothian barley. And if Norfolk 
barley be sown in Scotland for several successive 
years, its cuticle is found to become thicker. 

The specific gravity of barley is rather greater Ijs Specific 
than that of big. The specific gravity of barley, 
tried in more than 100 different spccimeus, was ibund 
by us to vary from 1.33S to 1.2.50, and that of big 
from 1.265 to 1.227* Tlie average weight ofttt Win- 
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vlicster buHlicI of barley, was found to be !i0.7 lbs. 
avoirdupois, and the average weight of a bushel of 
big lbs. The heaviest barley tried, weighetl 

lbs. per !)iisliel. and the heavie.st big 
lbs. This big grew in Perthshire, and the season 
was peeuliarly favourable. It was not absolutely 
free from a mixture j)f barley, as was ascertained by 
sowing a quantity of it; but the proportion ol bar¬ 
ley was very small. The average weight of a grain 
of barh>y is (».()()88 grain, or very nearly two-tbirds 
of a grain; the average weiftlit of a grain of big is 
((..Obut grain. The average length of a grain of 
barley, from many thousand measurements, i.s O.Sl-S 
inch, while that of a grain of big isO-.^Sl.? inch. 
So that the average of both would give us very 
nearly the third of an inch, which it ought to do, 
according'ta the origin of our metisiires, as common¬ 
ly stated. The average breadth ol a grain of barley 
is 0.14.') inch, while the average b>eadth of a grain 
of big is ().i;!(i inch. The average thickness of a 
grain of barley js O.tm.'j ineh, while the average 
thickness of a grain of big i.s O.lO.'i.'i ineh. Thus 
we perceive that the grain of Itig is smaller than 
the grain of barley in all its dimensions. 

To determine the relative weight of the skins of 
barley and big, wc made choice of three parcels of 
grain, all excellent in tln-ir kinds, namely, Norfolk 
barley, Haddington ba'Iey, and Lanark big. The^ 
weight-s of the whole grain, and of the cuticles ot 
each of these, was as follows: 


Wri"lit of’ a 
cm in^'t^iin, 

Norfolk barley, O.bSOf) 
Haddington barley, 0 7120 
Lanark big, - 0.5408 


Wri-ill of riilicic 
in tirraiiis. 

o.no or Jt 
0.12.‘( or jt 
0.125 or 


Trom this we see, that there is little difference 
between the weight of the skin of Norfolk and Had¬ 
dington barley, but a very considerable one between 
Haddington barlej' anil Lanark big. Hence it would 
seem that tills ditlerencc is nut owing to the climate 
in which the barley vegetates, but rather to a differ¬ 
ence in the nature of the two speeii v. 

Bulk. The bulks of these two species of groin to each 

other, is as follow.s; 


Barley, - 0.00217 cubic ineh. 

Big, - 0.001777 cubic inch. 

These quantities represent the .average bulk of n 
corn of each Lind, 'riius it appear,', that a grain of 
barley is r.ither more than ^th part larger lhan a 
grain of big. 

Finally, from u comparison of many thousand 
corns of each species with each other, it appears 
that the inequality between the si/.e of different 
grains of big, is greater than between different 
grains of harley. Indeed, if we examine an ear of 
big, when nearly ripe, we shall perceive that the 
corns towards the bottom of the ear are smaller than 
those towards the summit and about the middle of 
the ear. Several of these bottom grains are usually 
abortive, or consist only of skin, but this is not af- 
tvaja tife case. In an car of barley, on the contrary, 


wc shall find almost all the grains nearly of a size; Rrswiojr. 
though, in some cases, the grain constituting the 
upper termination of the spike is rather smaller than 
the rest. 

These circumstances may strike the reader as too 
minute and trifling to be stated in such detail; but 
we shall find afterwards, that they will iurnish us 
with an explanation of some anomalous circumstan¬ 
ces that occur when these two species of hordcim 
are converted into malt. The value of barley (or its 
produce in.alcohol) is rather improved, w'hile big, 
on the contrary, is deteriorated by malting it,..?! 
least 20 per cent. 

The constituents of the kernel of barley and big, Constitn- 
as far as we aro able to ascertain at present, are the*'**** 
same. Barley has been subjected to an elaborate 
chemical analysis by LinhulF, who obtained from 
8840 parts of barley-corns the following coiisti- 
tuents: 


Volatile matter, 

- 4.80 

Husk or cuticle, 

720 

Weal, 

20.90 


88 to 


From the same quantity of barlcy-mcal, he ob¬ 
tained, 


Volatile matter, - - 3()0 

Albumen, ... 44 

iiuccharine matter, - - 200 

Mucilage, - • - 17(» 

Phosphate of lime with tmieilagc, - <1 

Gluten, ... I.'t5 

Husk, with some gluten and starch, - yfio 
■Starch, not quite i'ree from gluten, 2580 

Loss, - * - - 7G 


8840 

The writer of this article has likewise extracted 
from harley, by means of alcohol, a small quantity 
of an oily matter, which has an asparagus green 
colour, and docs not burn with the same readiness 
ns an oil. It has very much the appearance of 
olive oil coagulated, but it.s consistence i'l less, and 
its colour is darker. It has little smell, and its taste 
re.sembles the flavour of.s])iri". from raw grain. \Ve 
have likewise found in big a ipmntity of nitrate of 
soda. Hence, it is likely, that this salt exists as a 
common coii.siituent of barley. We obtained it by 
steeping big in water for two days, concentrating 
the liquid, and setting it aside in a dry place. Many 
rhoinboidal crystals of nitrate of soda gradually 
make their appearance as the liquid evaporates. 

We shall terminate this chapter by a Tabi.k, exhi¬ 
biting the most remarkable properties of a consider¬ 
able number of specimens of British barley and. big, 
as determined by the -writer of this article. The 
different specimens arc distinguished by the name of 
the county in which they grew. By the Itushel in 
the table is meant the Winchester bushel oI^2150.42 
cubic inches. 
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OF MALTING. 

It is always customary to convert barley into malt 
before employing it in the manufacture of ale. Not 
that this conversion is absjjlutely necessary, but that 
it adds considerable facility to the different processes 
of the brewer. Tlie writer of this article has several 
times tried tlie experiment of making ale from un- 
nialted barley, and found it perfectly praeticable. Se¬ 
veral precautions, however, arc necessary in order to 
succeed. The wafer let upon the ground barley in 
(he ma<h-tun must be considerably below the boiling 
temperature, i'or barley meal is much more apt to 
set tlian malt, that is, to form a stiff paste, from which 
no wort will separate. The addition of a portion of 
tlie cliaff of outs serves very much to prevent this 
setting of the goods, and facilitates considerably tlie 
separation of the wort. Care must likewise be taken 
to prevent the heat from escaping during the mush, 
ing, and the mashing must be continued longer than 
usual. For it is during the mashing that the starch 
of the barley is converted into a saccharine matter. 
This change seems to be owing merely to the che¬ 
mical combination of a portion of water with the 
starch of the barley ; just us happens when common 
starch is converted into sugar, by boiling it with 
very' dilute sulphuric acid, or any other acid. This 
meifiod of brewing from raw grain ansivcrs admira¬ 
bly for small beer. .Some years ago it was prac¬ 
tised to a considerable extent by several brewers of 
small beer in Edinlmr^li, and their beer was con- 
•sidcred us greatly preferable to small beer brewed in 
the usual manner. The practice was stopped by a 
decision of the Court of Exchequer,.—« decision, 
which, in our opinion, proceeded upon arbitrary 
grounds, and which was at all events detrimental to 
the public; for surely it is highly impolitic to pre¬ 
vent ameliorations in the luamifacturcs, in order 
to guard against any deficiency in the produce of 
the taxes. A wise government would have permit¬ 
ted the improvement, and would Jiavc levied the 
inalt-tax in a different manner. In our trials the 
raw barley did not answer so well for making strong 
ale as for small beer. The ale was perfectly.trans¬ 
parent, and we kept it for several ytars without its 
running into acidity. But it had a peculiar flavour, 
by no menus agreeable. Probably a little practice 
might have enabled us to get rid of this flavour, in 
which c.ase, raw grain wouhl answer, in every respect, 
as well fur brew'ing as malt docs. 

A duty was flrst charged upon malt during the 
troubles of Charles I.’s reign. But it continued 
very moderate till the war with Bonaparte began in 
1802. It W'as then raised to the following sums jjcr 
bushel; 

L. s. d. 

' English malt - 0 4 4 or loO 

Mdt of Scotch barley 0, 3 or 84.8.T6 
Malt of Scotch big 0 S o| or 69.17s 

But two stiillings of this tax were to continue only 


till the end of Bie war, and for six months after its Urewfaig. 
conclusion. In consequence of this very heavy tax, 
several regulations were imposed upon the maltster, 
with a view to facilitate the levying the duty, and 
to prevent him from defrauding the revenue. The 
most important of these are the two following: 1. 

The barley must remain in the cistern in which it is 
steeped with water for a period not U'.ss than 40 
hours. When the malt is spread upon the floor, the 
nialtstr'r is not at liberty to sprinkle any water upon 
it, or to moisten the floor. We shall now describe 
the process of malting, as it is practised by the (jest 
informed mult-makers in Great Britain. 

Malting consists of four processes, which follow 
each other in regular order; namely, steepug, couch- 
iug, flooring, and kiln-drying, 

1. The steep is a square cistern sunk at one end Stooping, 
of the malt burn, lined with stone, and of a sufficient 
si/e to hold the whole barley that is to be malted at 
a time. The barley is put into this cistern, with the 
requisite quantity of pure water to cover it. It is 
laid as evenly as possible upon tlie floor of the cis¬ 
tern. Here it must remain at least 40 hours; but 
in Scotland, especially when the weather is cold, it 
is customary to allow it to rentain much longer. We 
have seen barley steeped in Edinburgh for 112 hours 
by one maltster, and by another usually 98 or y2 
hours. It is the common practice to introduce the 
wafer into the cistern before the Iiarley, and it is 
usually once drawn oft^ and new water added during 
tlic steeping. 

Three changes take place on the barley while in 
tlic steep. 1. it imbibes moisture, and increases in 
bulk. 2. 8otne carbonic acid gas is evolved, most 
of which remains dissolved in tlie steep-water. 3, A 
portion of tlic husk or skin of the barley is dissolved, 
in consequence of which the steep-water acquires a 
yellow colour, and contracts a peculiar smell, not 
unlike that of moist straw. 

The quantity of moisture imbibed by the barky Moisture 
varies according to the goodness of the barley, anti imbibej. 
the length of time during which it is allowed to re¬ 
main in the steep. But the general averagt; may be 
stated at 0.47 ? or 100 lbs. of barley, steeped the 
usual time, weigh, when newly taken out of tlie steep 
and dried, 147 lbs. Englisli barley acquires more 
weight than Scotch barley, while Scotch barley ac¬ 
quires greater weight than big. But big cannot 
bear to be stuped for so long a time as barley. The 
swell of the grain in the steep obviously depends 
upon the quantity of water absorbed; but it is not 
so great as tliat absorption, scarcely ever exceeding 
one-fifth of the original bulk of the barley, while the 
increase of weight amounts to nearly one-half ol that 
of the original weight of the grain. The result of a 
good maujr trials by the writer of this article, gives 
the bulk of 100 measures of different kinds of barley, Incrfsseof 
after steeping, as follows; Bulk. 

English barley - 124 measures 

Scotch barley - 121.1 

Scutch big - 118. 

The greatest swell observed was from 100 to 18S, 
w'hicli took place in barley from the County of Suf- 
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folk i the unalleet vM fWmi 100 fo itbich 
place in Perth big. 

While the malt is in the steep Eastern, iit'is repeat* 
e(}lv gauged by the Exciseman, an^tl^ dj^y on the 
malt 18 levied by what is called the best gauM, or 
that which gives the greatest bulk of grain. It is in 
his power likewise to determine the quantity of malt 
in the subsequent processes, and if any of thipm ex¬ 
ceeds the best gauge in the cistern, to levy the duty j 
by it. But these 8ubBe(}uent'gauges are not suscep¬ 
tible of the same precision as the gauges in the cis« 
.Iisira, when the grain is surrounded on all sides by 
peroendicular walls. 

That carbonic acid is evolved during the steeping 
'* of grain, is obvious from the most simple ex^n- 
ments. If the steep-water be mixed with limc-wa- 
teis the whole becomes milky, and carbonate of lime 
is deposited. If the steep-water be agitated, it 
froths on the surface like me. If it be Seated), it 
gives out carbonic acid gas, wbitdi may be collected 
over mercury. But we never were able to observe 
bubbles of gas extricate themselves B'om the grain 
during the steep, except once or twice during warm 
weather, when the steep-water was allowed' to re¬ 
main rather too long without being changed. In these, 
cases, something like a commencement of fermenta¬ 
tion, or perhaps of putrefaction, appeared to take 
place. But, in general, there is reason to believe, 
that nearly ^1 the carbonic acid evolved Is the steep 
remains in solution in the water, or at least is extri¬ 
cated from the water in an imperceptible manner. 
From the observations of $|||Hlsure, it seenfs proba¬ 
ble, that the formation df carbonic acid in' the steep 
is o^hg to the oxygen gas held in solution by the 
steep, water. •. 

The steep-water gradually acquires a yellow co¬ 
lour, and the peculiar smell and taste of water in 
which straw has been steeped. At the same time, 
the barley becomes whiter; showing clearly that the 
water has absorbed a portion of colouring matter 
which existed in the husk or skin of the gram. The 
average quantity of matter dissolved Tiy the water 
amounts to about -^th of the weight 'or the barlfey. 
The steep-water becomes much deeper coloured 
when big is steeped in it than it does with barley; 
because big is darker coloured, and its husk is 
tliicker, and contains more colouring matter. The 
matter of big taken up by the steep-water amounts 
to about ^*[,th of the weight of the whole grain. 
When this steep-water is evaporated, it leaves a mat¬ 
ter of a yellow colour and (fisagrecable bitter taste, 
which deliquesces in a moist atmosphere. The only 
salt which it contains in any notable quantity is ni- 
Irate of soda. 

Thus the only notable alterations which the kernel 
of barley undergoes in the steep arc the absorption 
of water, and tne resulting increase of bulk. The 
matter taken up by the water seems to proceed only 
from the skin, and the evolution of carbonic acid 
may, perhaps, be owing to some oQromencemeot of 
alteration which this dissolved matter experiences. 
It can scarcely be ascribed to any change going on 
within the kernel itself. 

2. When the barley is judged by the maltster to 
have remained long enough in the steep, which is 
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togetlier bi^woeft the fiqger, «!>d the the wa- 

ter is’ let off, and the grain aiUovred tn drain. It is 
then thrown oat of the cistern upon the mslt floor, 
where it is formed into as regular a rectangular heap 
as possible, which is ^led tlie cowk. While in this 
position, it is gauged i>y the exciseman; and, if it 
measure more than it did in the steep, he is at liberty 
to charge the duty imon the quantity to which the 
* ^ain BOW amounts. But, as the barley in the couch 
canhot be rendered perfectly regular, it requires a 
good deal of skill, and considerable attention, to gauge 
It with tolerable accuracy. On that account, the 
duty, we believe, is seldom levied from the couch 
gauge. The grain is allowed to remain in the couch 
witJiout any aUeration for about 26 hours. 

8k If wc plunge a thermometer into the gtaiti, and Sweating, 
observe it from' time to time, we shall find that the 
borley'CODtinues for some hours without acquiring 
any perceptible ino'easc of heat. During tliis pe¬ 
riod, the moisture on the surface of the corns gra- 
duaiiy exhales or is absorbed, so that they do not 
perceptibly moisten the hand. But at last the ther¬ 
mometer begins to rise, and continues to do so gra¬ 
dually, till toe temperature of the grain is about ten 
degrees higher than that of the surrounding atmo¬ 
sphere. This happens usually in about go hours 
after it has been thrown out of the steep. It now 
‘exhales an agreeable odour, which has some resem¬ 
blance to that of apples. If we thrust our hand into 
the heap, we shall find it to feel warm, while, at the 
same time, it has become so moist as to wet the 
hand. The ajipearance of this moisture is called 
sweating by the maltsters, and it constitutes a remmk- 
able period In the process of malting. We have rea¬ 
son to believe that a little alcohol is at this period 
exhaled by the grain. 

If w‘e examine the grains in the inside of the heapSp>anti»gar ' 
at the time of sweating, we sliall perceive the roots *•** Boats, 
beginning to make their appearance at the bottom • < 

of each seed. At first they have the appearance of 
a white prominence, which soon divides itself into 
three rootlets. In big, the number of rootlets Sel¬ 
dom exceed three; but in barley they frequently 
amount to five or six. These rootlets increase in 
length with great rapidity, unless their growth be 
checked by artificial means. And the prmdpal art 
of the maltster is directed to keep them short till 
the grain is sufficiently malted. The writer of tliis 
article has seen them increase in length nearly to , 

two inches in the course of a single night; and when ^ 

he purposely favoured the growth, in order to ascer- ' Jy 

tain the effect upon the mmt. he has seeu \heni get 
to the length of tliree inches or more. In such ' i-' 

cases, the heat of the grain rose very rapidly, and on 
one occasion was little inferior to 80°. Indeed, it is 
probable that, if not checked, the temperature would 
rise sufficiently high to char the grain, if not to set 
it on fiyre. 

. The too great growth of the roots, and the too 
high elevation of temperature, is prevented by spread* 
ing the grain thinner upon the floor, and care¬ 
fully turnmg it over several times a day. At first 
the depth is about l6 inches ; but this depth is di¬ 
minished a little at every turning, till at last it is re- 
8n 
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dueed to tbrieo or fbur inches. Iho'iiiiiBb'i^ of tum- 
ings is regulated by the temperature of the malt i 
but they are seldom Fewer than two each day. In 
Scotland, the temperature of the grain is kept as 
nearly os possible at 55**; but in England wc have 
generally tound the temperature of the grain on the 
malt floor about 62°. It has been generally sup 




upon the kiln, idhidt steps the genoination, and Brew%. 
enables the bratrer to keep the lOalt for some time 
withotit injury. The kiln is a chamber, the floor of 
which usually consists of iron plates full of holes, 
and in the roof there is a. vent to allow the escape of 
the heated air and vapour. Under this room is a 
space in which Arc of charcoal or coak is lighted. 


posed that the Hertfordshire method of making m^t The heated air which supplies this Are passes up 
IS the best; but, after a very careful comparison of through the holes in the iron plates, and makes its 
the two methods, we were unable to perceive any way through the malt, carrying off the moisture along 
superiority whatever in the English mode. ; with it. At first, the temperature of the malt is not 


Acrospirr. About a day after the sprouting of the roots, the 
rudiments of the future stein begins to make its ap¬ 
pearance. This substance is called by the maltsters 
the acrotpire. It rises from the same extremity of 
the seed with the root, and, advancing within the 
husk or skin, would at last (if the process were con¬ 
tinued long enough) issue iVom the other extremity 
in the form of a green leaf ; but the process df malt¬ 
ing is stopped before the acrospire has made such 
progress. 

While the grain is on the malt floor, it has been 
ascertained that it absorbs oxygen gas, and emits 
carbonic acid gas. But to what amount these ab¬ 
sorptions and ctuissions take place, has not been as¬ 
certained. They, are certainly small; for the average 
loss which the grain sustains when on the malt floor 
is only S per cent., a considerable portion of which 
must be ascribed to roots broken off, and grains of 
barley bruised during tlie turning. As the ecros- 

E ire shoots along the grain, the appearance of the 
ernel or mealy part of the com undergoes a consi¬ 
derable change. Tlie glutinous and mucilaginous 
matter in a great measure disappears, the colour be¬ 
comes whiter, and the texture so loose, that it crum¬ 
bles to powder between the fingers. The object of 
malting is to produce this change. Wlicn it is ac¬ 
complished, which takes place when the acrospire 
has come nearly to the end of the seed, the process 
is stopped altogether. 

Atth is period, it was formerly the custom in Scot¬ 
land to pile up the whole grain into a pretty thick 
heap, and allow it to remain for some time. The 
consequence is, the evolution of a very consider¬ 
able heat, while, at the same time, the malt be¬ 
comes exceedingly sweet. But this plan is now laid 
aside, because it occasions a sensibJc diminution in 
the malt, without being of any essential service. For 
the venr same change takes place afterwards, while 
the malt is in the mash-tun, without any loss what¬ 
ever. 

The time during which the grain continues on the 
molt floor varies according to circumstances. The 
higher the temperature at which the grain is kept, 
the more speedily is it converted into malt. In ^- 
neral, 14 days may be specified os the period which 
intorvenes in England from throwing the barley out 
of the steep, till it is ready for the kiln; while in 
Scotland, it is seldom shorter tlum 18 days, and 
sometimes three weeks. This, no doubt, is an ad¬ 
vantage in favour of English malting; as every 
thing which shortens the progress, without injuring 
the malt, must turn out to the advantage of the ma¬ 
nufacturer. 

4. The last part of the process is to dry the moh 


higher than 90® \ but it is elevated very slowly To* 
140®, or even higher. We believe, that in many 
cases, it rises at last almost os high as 212®, though 
we hare never witnessed any such high temperature 
ourselves. But we have seen pale malt dried at a 
temperature of 175®, without any injury whatever. 

. The great secret in drying mbit properly, consists in 
keeping the heat very low at first, and only rtusing 
it veiy gradually, as the moisture is dissipated. For 
a high temperature, applied at first, would infallibly 
blacken, or even char the malt, and would certainly 
diminish considerably the quantity of soluble matter 
which it contains. We shall here insert the table 
drawn up by Mr Combrune, from his own experi- 
meiits, of tlie colour of malt dried in different tem¬ 
peratures. 


Heat 
119® 
124 
IS9 
IS* 
J38 . 
143 
148 
152 
157 
162 
167 . 
171 
176 


White 

Cream-oolour 
Light aaflow 
Ambet'^alour 
High amb'er 
Pale brown 
Brown 
High brown 

Brown indining to black 
High brown speckled with black 
Blackish brown nath black specks 
ColoiM- of burnt coffee 
Black 


We have given this table, not on account of any 
information which it contains, but to put our readers 
on their guard against the false conclusions of this 
writer. We have taken malt dried at the tempera¬ 
ture of 175®, put it into a garden pot filled with soil, 
and have seen it vegetate apparently as well as raw 
grain placed in the same situation. Now, this is 
only one degree lower than that in which Mr Com¬ 
brune says midt is converted into cltarcoal, and it is 
four degrees higher than that in which his malt as¬ 
sumed the colour of burnt collee. Certainly malt 
reduced to the colour of burnt coffee by heat, would 
be deprived of the power of vegetating. Mr Com- 
brune’s experiments were made by putting malt into 
an earthen pan, which he placed over a charcoal fire 
in a stove, while he kept stirring the malt the whole 
time of flic experiment. The bulb of the thermo¬ 
meter was placed half-way between the upper sur- 
foce of the malt and the bottom of tlie vessel. 
Now, the reader will • perceive at once, that the 
earthen pan would be much hotter than that part 
of the malt where the thermometer was placed. 
By. the constant stirring of the malt, the whole of 





Ciwini. it was gradBBJly,..Mi^^M<ii' ■butaTiwi.;';!?^^ «*ifui' by ttw^i*., 

^ of the ear&ce J^ .tihe.'pan. Had the paiitog tt^tfWr %e IIS'a Had bf wire-gcreen*'*'^''^^ 

been made wftl^l. atirring the Ib^ IT J^j^d which (he. to ^op through, whUe the 
bad the thermometer been j^aced ^eia tirt aatwecj wfrea are to8 hear each other to permit the graiDs of 
in that case, the change* in the colbar of'l^*S^t®t Jnalt to pail. *, 

the surface would have indicated the tempenni(ire'«o ‘ 'If IQO Ibe. of bairlc^.tnalted .in this manner, with Cfasage* 
which it was exposed. Biit in the way Mr all the requisite care, be weighed just after being ?««[“««!« 
Combrune conducted his experiments, the tenipera^ kite-dried and cleaaadj thw will be found, on an ”5' 
tutea which he obtained were entirely fallacious.; ivejagCi to weq^ But if the raw grain be 

We Have not the least doubt, that Uie tmnperaturo f^'Bl^Ned at the Sadie temperature as the malt, it 
of the ea^cn pan, towards the end of his expeii<|yViHJfese 1« ^ of ita weight. Hence 12 per 
was above 400°. ' * ' '' '<^* 8f the loss. Which bdrley si^tatns in maltang, 

Mr Combrune’s law, however, that the heat of the miiSt be ascribed to 'incist.ur« dissipated by the fain-- 
water in mashing ought to' be regulated by the colour dri|dng; so that the real loin of weight which barley 
of the ; namely, tliat the the malt is,' the su^na when mailed, amouhts to 8 per cent. Thte 
lower ought the temperature of the mashing water to loss, from, d great many trials mode in the larg8 way, 
be, is founded on accurate observatiotfis. The fact with ail the requunUr care, we conceive may bi- ac¬ 
counted for in the fbHoadog manner: , 


is, that boiling water would answer better-lthan any 
other fen mashing, because it would dissolve most 
speedily the soluble part of the MidjU' Thb only 
reason for not usmg'it is, UiaS .the tendenc^.cf the 
malt to set increases with the temperature of ; the 
water. Now, the higher the dolour of the p^t, 
the less is its- tendency . to ,;a(rt''f -of ooUrse, we may 
use water of a higher temp^i«^re;'to mash with'.it. 
For the some reason, when raW 'grain is used, the 
temperature of. die tnsshmg water still lower 


tlian when malt it 
a very great fendediy' tO’sc/. 


Carried off by tha steep-water 
Dissipated whUe on the door 
Roots separated by cleaning - 
Waste '. . .; . 


1.5 

S.O 

8.0 

0.5 

8.0 


>:imw grain luu 


The old hudt-kFlns had.'a bottdinVof ^hdlr-cloth in¬ 
stead of the iron plates full ofh.oleB, whi«^^ institute 
a mbre recent improvemeiij;; .''We ^^seen the 
therinometet in such a bulb.itouched 

the hair>cloth, rise as higti as 186V In general,''the 
temperature of the ma&kiln is very carelessly re¬ 
gulated. We have seen malt for the vsery same pur¬ 
pose dried at a temperatura.^which neveir ruse hi^er 
than 186°; while a portiun of the very' same malt, 
put into another kiln,'-was/heated as qihh as 186°. 
But such a careless mode of dryings ma|t'is repre¬ 
hensible, and must ha more or less impious to the 
brewer. In general^ the more rapidlyis dried 
the more does its btdk increase. T^ hsetiiod, ac¬ 
cordingly, » practised by those who''maU ter sale, 
as is the case with most of the Bluish' maltsters; 
because malt is always sold by measute, and not by 
weight. The brewers Would find it more .ter their 
interest to huy malt by weight than by measure. 
In that case, the nuUtsters would dfy .thoir malt at as 
low a temperature as possible. , Bht this would sig- 


. be. adv^tageous 
Hi soon recovers the 


ntfy very little, or rather woh. 
to the brewer; because dried mil 
moisture lost on the kite when kept-tef some time in 
sacks. And, when malt is dried- at a low tempera¬ 
ture, we are sure that none of it it imured by the 
Bre. It will,, therefore, go farther in pteduction 
of beer. The timh.^ juin-drying var|m ./consider¬ 
ably, according to ^e. rpiantlty o? mahrtfxposed to 
the action of the heat. But whan that qultetity4l!|‘ 
not too great, we may estimate tiia\time of kite-; 
drying, in general, at two d^ys. ABat tile fire is 
withdraivn, the malt is allowed to remain on the kiln 
till it has become nearly cold. 

By the kiln-drying, the roots of the barlev, or, os 
the maltsters call .thm,.the comwigr, are uried op 


These numbers wisre obudised. from above thirty 
diffierent. maltings, conducted iti four difibrent tnolt- 
iag-te)useii with as much at^tion to every circum¬ 
stance as was compatible with, practical malting^ 
The matter carried off by the steep-water, whi^ 
amounts to. about ^tb 'of the weight of the. whole 
grmn, we conceive to be dissolvea from the skin or 
husks. It may, therefore, be left out of view. The 
wi»te is owing to grains of malt crushed by the 
workmen .whilq tprm'ng the malt on the floor, and 
afterwards^ W^ipated or destroyed during the subse¬ 
quent prptif^^,' . ,We were notable to collect these 
bruisea grSlhlt and weigh them; the- number there¬ 
fore given for them in the preening table is hypo¬ 
thetical i but /rom a great many circumstances, 
which it would be too tedious to lidduce here, we 
bebeve that, in our. trials, ^^th part of the whole 
very nearly represents the amount of the crushed 
grains. , Thus the real loss of weight by malting 
(suraosii^ ncthing lost by steeping, and no grains 
crusiied) is only 6 per cent, and of this loss 4 per 
cin>/. may be safely ascribed to Uie roots; so that 
not above ft per cent, atteiost can be assigned to the 
carbond^ipated by the evolution of carbonic acid 
oh'.ihd^l^, and on the kiln. Indeed we have rea- 
sun tq Conclude, from a good many trials, that the 
greatest part of this loss of S per cent, is s^tained on 
the kiln. For, If malt dried carefully at a-tew tem¬ 
perature be afterwards kiln-dried, or exposed (as 
was our method) to the heat of a steam bath, it 
never afterwards recovers its foimer weight by ex¬ 
posure to the air. And every time tiiis experiment 
IB repeated, by artificially moistening and drying the 
same malt, a new loss of weight is sustained. I'lie 
same observation was made' by Saussure, who coor-' 
cerved that the loss was to be ascribed to the forma- ' 
tion and dteiipation of water iu the barleycorn.. But 
we Jtave .no proof that any such formation fakes 
place. It is more probable that tlie loss is owing to 
the formation and escape of carbonic acid gas. 
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Rrewing. 


Big «Q«iakl(a > considenEbiy'P^^i^ }a^;^ 



m 


weight iit our trials with barley waa Mily t per cent., 
while that of big was 1 5 per cent,, » nearly doublet 
This wo conceive is owing to the destrhetion of a 
much greater number of the corns daring the pro¬ 
cess of malting big than barley- But, in all 
. . !_• ____. 


lissvasbs VSS 

Meeped. To thU, perhaps, a good deal of the dif« 
ference may be ascribedt Our mkitsters had 


to the barley. Hence it would he improper to ven¬ 
ture upon any general conclusions from the experi¬ 
ments which we made upon the malting of b^. 


of the barley fromi which it was obtained. 


Tables of 

luting. 


grain, and. the mode of drying the malt. In 
trials, made gll in the same way, 100 bushels of 
dilTerent kinds of grain gave, on an average, the fol¬ 
lowing results 

English barley, • • lOg 

Scotch barley, - - lOJI 

Scotch big, • - 100.6 

The greatest quantity in bushels obttuned iW>m 
100 bushels of English barley was 11 the least 
106 bushels. The- greatest quantity obtained from 
100 bushels of Scotch barley was lOg, and tlie least 
gs bushels. The greatest quantity obtained from 
too bushels of. big was 103 boriiels, the least g? 
bttsliels. Hence it appeara that, on malting English 
barley, there is a profit of g per cent., iraile big 
yields scarcely any thing more than its bulk before 
malting. The English maltster makes nioi;e buriiels 
of malt than he pays duty for t but the nialtster of 
big, on the contra^, obtains fewer. 

We shall subjoin here two Tables, which exhi¬ 
bit in one view the result of a considerable num¬ 
ber of trials made by the author of this article, on 
malting different varieties of grain. The barley is 
distinguished by the name of die county where it 
grew. To understand the first table, me reader 
must know that Excisemen estimate the- quantity 
of malt by subtracting one-fifth from the best or 
highest gauge in the steep or couch, and charge 
the duty accordingly. 


TABLE 1. 


Oraln Batiey. 
EHOtlRH. ' 


lOrifnnal 
l>n)k of I 
Grain. 


lat Qoatilie*. 
Norfolk - 
Norfolk • 
Kent 
Kent 

Suffolk - 
Suffolk 


100 

100 

100 

,100 

TOO 

100 


100 


Uu)k by 
best 

Gauge iii|j 
Sleep 01 
CoiH-li. 


jProdnee 
m Mali. 


123.0 

121.5 

128.0 

ng.7 

123-7 

116.8 


Malt 

jrhaiged 

Duly. 


iog.s 

104.5 
111.2 
106.8 

101.6 

100.8 




Differ¬ 

ence 

jpeteent, 


98.4 

97.2 

102.4 
95.8 
98.6 

93.4 


OHrin Barley. 

Eromsh. 

Origiati 
boAL of 
Grain. 

BeHt by 
best 
Gaugeb 
Steep oc 
Coach. 

tmiduce 
ui Malt. 

Malt 

cl4a,ge<l 

Duly. 

«nce 

percent* 

eif Qurfilieii. 

Norfolk . 
Norfolk • 
Suffolk . 
Kent 

Kent 

Average 

100 

100 

100 

100 

too 

129.6 
122.0 
137.9 
.133.2 

125.6 

109.2 

103.9 

107.6 

109.2 

105.3 

103.7 

97.6 

109-5 

106.5 

100.4 

•Vi 

1 

100 

129.6 

107.0 

104.4 

2.6 

Sri Guaiities. 
Norfolk -, 
Norfolk 

Essex - 

Essex- 
Essex 

Essex 

Average 

100 

100 

100 

100 

100 

100 

128.2 

127.1 

184.5 
126.3 
128.0 

120.5 

106.4 

104.5 

106.5 

105.8 

102.1 

97.6 

102.5 

101.6 
107.6 
101.0 
102.4 

96.4 

1 

wm 

127.4 

IB 

101.9 


General aver¬ 
age 





4.03 

Scotch. 
lat Qualities. 
Berwick and 
Haddington 
Hadding^ 
Haddington 
Linlithgow 
Berdi ■ - 
Fife 

Angus - 
Edinburgh 
Edinburgh 

Average 

' 

100. 

top, 

100 

100 

100 

100 

100 

100 

100 

119.6 
, 121.0 
121.0 
‘I 18 .T 

127.3 

125.3 
T238 
12348 

116.7 

100.6 

109.4 

103.1 

106.2 

102.4 
100.1 

103.6 
98.6 

102.7 

95.8 

96.8 

96.8 

94.9 
101.8 
100.2 
100.6 

99.0 

93.3 


100 

10^ 

102.9 

97.6 


Sri Qnablics, 

Berwick and 
Haddington 
Haddington 
Perth 

Fife 

Average . 

100 

100 

100 

100 

119.4 

125.8 

114.2 

119.6 

100.9 

103.2 

96.9 
94.0 

95.5 
100.6 

91.3 

95.6 

1 

ijiw 


98.7 

95.7 

3 

3ri Qualities. 

Berwick 
Haddington 
Linlithgow 
Linlithgow, 
Fife r - 

Angus' ■ >, 

100 

100 

100 

100 

100 

100, 

U5.2 

120.0 

113.6 

121.0 

117.5 

130.8 

98.2 

101.6 

92.3 

93.4 

91.5 

lOl.i 

1 

1 

'j Average 

100 

U8.0 

96 .S 

94.4 

1.9 

SB 

■1 


■1 

■ 

3.4 


BrewimF 


Average 


122.1 105.6 


.97.6 8 
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Grain 

OrUnil 

b^nf 

GMfo. 

Hntb hr 
beat 

Owigeh) 

Stet^br 

COMii. 

Pro^e 

toi^ir 

'charcfd 

ttidy. 

Ihreiw 

enee 

lit Qvnliiin. 
Dumfrie* 

100 

112.0 

97 6 

89.6 


Dumfrie* 

100 

ias.« 

97.9 

106.3 


Lanark 

100 

iai.6 

ioa.s 

96.1 


Perth 

100 

1S0.9 

103.,Q 

95.7 


Perth • 

100 

120.7 

991 

95.S 


lP*.th 

100 

112.8 

97.4, 

89.2 


Aberdeen 

100 

137.8 

100.7 

101.8 


Aberdeen 

100 

135.6 

99.9 

100.5 


Abeideen 

100 

114.5 

94.1 

91.6 


Aberdeen 

100 

1310 

98.7 

992 


Average 

100 

131.2 

99.1 

97.0 

2l 


1 

Othrlnaj 

bidkor 

Ckaitt. 

GwpmIi 

8ie^«f 

rgi^ 

tb-adno 
’ Ml Malt 

T-Tif—r 

M<4t 

ebareefi 

Duir. 

Dfdrf.r 
■ nea 
ptmiit 

edouimai. 

Kirkcudbright 

Ayr 

A^gui 

AngiM ^ 
Sl«ui>a • 

100 

'm 

m 

m 

10& 

119.5 

114.2 

'121.8 

101.2 

101^1 

96.8 

94.5 

96*5 

9A6 

91.8 

1019 

97.3 

97.0 


Average 

100 

isas 

984 

96.6 

1.5 

J«l Qaablira. 
Kirkcudbright 
Aberdeen 

100 

100 

llOdH 

123.1 

94.5 

105.0 

88.4 

98.4 


Average 

100 

116.8 

99*t 

93.4 

6.8 

General aver> 
age 





33 


Rn^dlKr. I 


TABLE II. 


B\KLfi 

1 r Qi tht 

W ciahl 
|XT Buali 
(.1 III IIm 

Bualx Is 
M aanr. 
e<l oiit 

bvimi.* 

niinga) IJuahcb 
la 1 reaHy 
Bush* Slat ^4 
via. 1 

8v«iina 
mnigalii 
Iba. A 
rotrdu 
’{•Ofe. 

Vf*i|ibt •> 
GiafK 
.really 

mibt. 

HomHi 

Steep. 

Swell 

ptr 

cent. 

Ill 

Httrii 

BiveU 

fer 

cent. HI 
Cunch 

Oij4 

<m 

Floor 

Otran 

Mehm 

Untbrbi 

m 

liO 


. MONOtl/MAa«V 

a 0^ 

waiKht 

i>ermit‘ 

Srowid 

BoaM* 

Gain, 

d| Frail 

1 too ill*. 
I Grain. 

Frrtm 

1 Bmlie 
Oran. 

enmf 
lib. 
Ondsv , 

Fve 1 isii 






y 

Mi 











bfoilolk 


150 

1.4 

148.60 

J3.1» 

750942 

IfTB 



18 

162.73 

36 58 

20.0 


2.17 

4046.1 

0.743 

Noifolk. 

50.‘I75 

130 

1.75 

148.2^ 





21.5 

16 



21.2 

104.5 

206 

40.152 

a788 

Kent 

10 710 

90 

1 96 


66.45 




28. 

12 

98 

34.88 

23.0 

111.2 

2.22 

38.816 

0.773 . 

Kent 

10 914 

90 

1.75 

88.25 

mm 

4442.63 

52 

15.7 

19.7 

17 

9{t.87 

35.76 

25 

lCi:.A<l 

2.11 

38.926 


'Suffolk 

50 108 

150 

2.68 147,32 

84.15 


49 


23.3 

13 

149.75 

4056 

21 

1014 

2 

41.227 

04:^^ 

Suffolk 

50.850 

72 

1.28 




44 


16.8 

13 

7141 

soil 


100.6 

1.98 

$9,435 

hmI 

Avenge 

50.297 






73.4 

m 

22.06 

m 


8746 

SI 

1054 

2.09 

39.786 

jBSli 

ScoTcir 

















1 


















4 . 

Hadding” 

53.093 

114.75 

1.23 

113.52 

23.87 

6068.^ 

119 


19.8 

18 

114.18 


25.4 

100.6 

148 

39.840 


Hadditig'' 

>2.100 


65 

59410 

13.75 


92 

21 



6440 

38.06 

21 

199.4 

2.07 

41 618 

isi 

Hadding’ 

52.190 

75 

0.3 

74.70 

11.26 


112 

21 

21 

ys 

77 

39.18 

23 

103.1 

1.97 


0.7U 

Linlithg'* 

51X)62 

66 

04i6 

65.44 

18.34 

st^vJRTi 

109 

24.5 

18.7 

Wm 

69.5 


19 

106.2 

2.07 

RPr^i 

0.8lto ^1 

Perth 


66 

0.75 

65.25 

214)0 

32934)5 

57 


27.3 


66.86 

38.18 

22.49 

102.4 

2 03 

39.1SJ 

9.7T5 ^ 

life 

51 539 

148 

1.62 146.38 

40.00 

7578.78 

81 


25.3 

14 

14644 


25.07 

100.1 

1.9i 

3&843 

0 . 74 a S 

Angua 

19.312 

66 

1.68 

64JS2 

44.37 

$210.25 

60 

25.8 

23.8 

6 

66.6 

36.76 

24 

1036 

247 

Eilggil 


Cdinbur”. 

52.164 

111 

1.30 

109.5 

41.37 

5748,89 

76 

23 

238 

14 


41.92 

21 

98.6 

1.88 

41.34i3 


Edinbur^. 

52 164 


1.25 

88.75 

34.47 


524 

14.8 

16.7 

16 

91.12 

40.24 

22 

10211 

1.95 

HI 


Average 

51.549 

■ 

■ 

m 

■1 


86.5 

m 

19.6 

13 


39.09 

224 

102.9 

1.98 

40.23 

ESII 

Dumfries 

47.000 

76 

3.96 

T1.79 

774)6 

■i 

73 


12 

13 

70 

36.81 

235 

97.6 

2.01 

Hi 

0.765 

Dumfries 

17.726 

§0 

2.0$ 

77.97 

59.96 

3758.16 

80 

25.8 

32.8 

8 

76.31 

37.70 

23.5 

97.9 

2.03 

36.898 

0.765 

Lanark 

48.362 

150 

2.67 147,A$i 

79.65 

7204.72 

80 

11 

21.6 

18 

152.25 

36.44 

23 

103.3 

2.11 

37437 

0.770 

Perth 

48.585 

ICO 

2.00 

98 

61.84 

4796.66 

104 

17 

20.9 

13 

Iniwill 

34.44 

27.6 

102.9 

2.10 

35.374 


Perth 

18 562 

98 

3 25 

94.75 

.97A5 

4661.68 

73 

18 

207 

IS 

93.86 

8747 

24 5 

99.1 

2.01 

37.237 

VSmt 

Perth 

48.562 

90 

3.00 

87.00 

61.06 

4289A6 

45 


12.8 

15 

84.75 

8643 

28 

97.4 

I 97 

35.586 

0.722 

Aberdeen 

IS.22^ 

90 

2.09 

87.91 

65.81 

4264.57 

74 

23 

27.3 

8 


3847 

21 

100.7 

2.06 

88433 

0.793 

Aberdeen 

48.562'150 

2.68 1147.32 i 

88.19 

7196.19 

89 


25.6 , 

10 

146.25 

36.03 

26.8 

99.3 

2.13 

hwirkOJ 

0.732 

\bci deen 

48.3121 

90 

2.25 

87.75 

57.50 

4291.62 

58 


14.5 1 

10 

82.60 

89.00 

25 

94.1 

1.93 

36.712 

0.751 

Abcideea 

49 172 1 90 

2.26 

87.74 

60 75 

4364.72 

57 


24 


8648 

19. tk 

21 7 

98.7 

1.98 

3S.906 

0.783 j 

Average 

48.327 





73_ 

m 

21.2 

10.8 


37.23 

2L4 

99.1 


36.868 

0.756 J 
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r,it>uinf;. Thu!? it appears tl»at the process of malting is 
nntliiii^r else tliiin canriiig the harJeyeornb to gertni- 
III iiate, and stoppinf: that process heCi the green 
ilii florets, iiijiJjcs its appearance. A ipiantity of roots are 
foniu d, ivliieh are afterw.ard.s nibbed o/f and sepa* 
rated, and the m ight of nliieli amounts to about 4 
pt-r i'lut. of the grain Ill'll led. 'I'be kernel of the 
grain undergoes a reiiuirkable change by tiii.s pro- 
ci-s. It eon.sistK almost entirely of starch ; but it 
was agglutinaied in the grain, so as to make a solid 
and very tinii ina.ss; nliereas, in the malt, it i.s ipiile 
and me.dy. lienee it would appear that ihe 
glutinous and mueilagmous mutter of tin b.irlej- 
ciini is cliielly employed in forming tlie routs ; and 
that tins is the [lurpo.se for which it wa.s laid up in 
the gr.iin. Mow llir the starch is altered does not 
iH'pear. It is probable thiU it ha.s uiult'fgone .soiiie 
< liange. .Mall lias a .slightly .sweet taste, inueb more 
agreeable tliati the lU'le of tlii' raw giain, willmut 
any ol' tiiat strong and eloying sweetness which dis- 
tingnisln s woit. liut the most distinguishing eha- 
raeter of the starch of iiiitli is the ease with wliieli it 
dissolves in hot water; though cold water does not 
act ujion it .sensibly. Whether tins property he jio- 
ciiliar to tlie starch of barley or bo induced by 
ihe malting, we cannot say. Wc conceive it pro¬ 
bable i.lial barley siareb is more easily soluble in 
watt 1 than wheal st.ueb, from the ease with wliieli 
raw grain is constantly employed by distillers to form 
their wo'is. In its other ehemical characters, the 
March of barley mull agrees with that of wheat 
stiircli. 

Si.liilvlf p.ut W e wonlil err very imieli, Imvrevor, were we to 

fii Mill. suppose that ibe whole kernel or starchy part of the 
malt is dis.'oUeil by the hot w.vtei used in brewing. 
,-\l li asi ('lie halfnf the mail still remainp alti'r the 
brewing is oM'r, t'onstiliitmg ibe grains, v.liieli art 
known to e'.nistiiutc a most noiirisbmg article of 
food foi e.ittle, .md tlK’ivlove to eontain much more 
flian tlm hn-!.'- or .-kin ot’ the mall corn. One Iniii- 
■ Irtd Ills, ol malt, from diirerent kinds of grain, iitler 
Ijemg exhau^lid as inueli as usual of the Kohible 
part of the kernel by Imt water, were i'ound to weigh 
us follow,s :— 


and the soluble part of the malt extracted by hot 
water, the residues weighed : 


ttirwin^. 


I'inglisli barley - a+ K lbs. 

.''coteh barley - - 

fieoteli big - - Ml.lt 

lienee we see llial, in all these c.^-sos, thi' bulk of the 
mall was very nearly the same as the pretious bulk 
of the barley before it was malted. 

Ill aiiollier set of experiuu-nts, l(i() lb.s. of uialr 
left the following residues : 


F.nglisb barley 
Scotch barley 
.Scotch big 


.ri.O lbs. 
.'■'It. I 
.■iti.ti 


1<)0 Ills, of the law grain being converted into malt 
and tlie soluble pint of the malt being e.xtructcd hi 
hot Haler, the residues weighed ; 


English hurley - .'j l-.fiS lbs. 

.Scotch barley - - 5().0!) 

Scotch big - 50'.5y 

Here alsi) the bulk of the malt dilferod hut little 
from that of the raw' gr.iin. 'I'lie first of these .sets 
of e\[)erinii,nls was made with grain ol’ the liesf 
cpiality, the second with grain of the middling ijuali- 
ly, and the third with grain of the third (piaiity. 

It is probable that an .ulditioiial portion oi’ the 
lurnil would be dissolved if the malt weregienmd 
finer tlian if is eii.stoinarv to do. 'i'lie rea.son I'oi 
grinding it only coarsely is to render it less apt to 
Set. Hut this object might be accomplislicil eipially 
Weil by bruising the malt between rollers, which 
would reduce the starchy part to powder, witlmni 
dislioying the Inisk. '1‘liis mciliod, indeed, is prac¬ 
tised by nmny brewers, but it ought to bo followed 
by all, * 

# 
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Engiisli barley Ibi. 

Si’oleb bailey .'.il.TS 

.Scotch big 

100 lbs. of raw grain being convcited into malt, and 
the soluble jiart of ilm malt extra! led by not water, 
the residue weiglieil : 

Engii.sli barley - lbs. 

Seolili barley - - .00.8,81 

Scotch big - Xt..'t()0 

In another .set of experimi'iits, 100 lbs. of malt 
h'll the following residues ; 

English barley - .‘it.!) lbs. 

.Seou l) barley, - - 

Scotch big, - - .')(».{) 

100 Ihs. of tile raw grain being converted into malt, 


nrewin* consi.Ms of live sin ees-ive prore.sse- 
wliieb are distinguished by til!' following names: 1 
'J. f, IVnnrii’ 

i/ip;. (’iiiiii'.t/n. We shall aftinwariK give a de- 
scriplioii ,'ind view of the uti'iisiis employed in a 
l.irge I.ondoii porter brewery, where they have bi'cn 
curried to the greatest peifei tion. Jhil we eonc!'ive. 
it better to give a description of the pioeesNes :hein- 
selvcs, ill the first place, witimui r! ferring ihcm to 
any .speeilie form ol'vi'.s.sel.-.; obsi'rviiig only, that tin' 
si/e ot’ all the utensils nm.-'t be projiortmnal to the 
tpmniity of beer^wIiRli it is propi'sed to make at 
onec. 

1. 'I’be sjX'i'ifie giavity of nia't varies .i good dial. Specific 
according co tlie way m wbi!'b it is dried upon i'ie<'r-ivily at 
kiln. Hut its mean specific giavity may be staled 
at l.gOl In general the sjieeilie gi.iviic ot big 
malt i.s rather int’erior to ilnil !>f null from barley. 

Let ns Mippose, for tile .-ake ol .-tating the compa¬ 
rative ipiaiititios, that it is our object to employ in a 
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^Kifw iii!.' single brewing 50 bushels of malt. The fir-t thing 
' to be done is to grind tlie malt in a mil), and tin; 
best kind nf mill for the (lurpose, is that m nhieli 
the malt is made to [)ass between two iron rollers, 
.’Mndiaig. Wo iniisf be provided wUli a eopper boiler, ca¬ 
pable of eontainmg at least the 50 bushels of malt; 
or its solid contents must, at the smallest, amount 
to :!H‘2 ale gniloiis, which are r.itlier uiori‘ than 
I07.o''il eiiliie melies or tin ) enbic feet. Tliis eop- 
jHT hodor must he placed over brick work upon :i 
funi.iee, and there must he conveiiiiaici'S for tilling 
it with w;iter and for letting the water off, winii sul- 
iieientU lie.ited, into the masli-tun. 

'i’lu' in.isli-tuii is a wooden v*‘ssel eoiu|n>sed of 
staves properh lived hy means of iron hoops, and 
iiMially plaei'd in the middle of tile hrew'-hoiisc. Jt 
lias a liilse hotiom full of holes at some little height 
above the true bottom. Its capacity vmies accord¬ 
ing to llio evtent of the brewery establislinient. Kut 
u mash-tun, capable of mushing ;’ii) hiisliels of malt, 
imtsi be, at least, ono-tliird larger tlnm the bulk of 
the mall, or it must he capable at IcUst of containing 
7A bushels. 

A ()tiaiitiiy of water lajual, at least, in hulk to 
that of the malt, is to he jmt into the boiler, and 
heated up to or 180' ae*:oi (ling to the fancy of 
the brewer and tlie (piality of the malt. But the 
best brewers, in gener.d, employ the lowi'st louipo- 
rature. Tliks water is tiu-ii to be let into the iimsh- 
tiin, and flu: malt, preiioiiily' ground, is to be Jet 
down into it iminetliately alter. It is then mixed 
witli the water and all the clots carefully broken, 
either by witrkmon, who use for the jnirpose very 
narrow woodmi shovel.s, or, when the capacity of the 
iiiasli-tuii is very great, ns in flic London hri'werii'S, 
hy ;i in.ieliiiie wliieli is driven by a steam-engine, 
tireal care must he taken to break .all the clois, be¬ 
cause tile whole of the mult within them would 
otherwise escape the action of the wafer, and he lost 
to the brewer. W'lien the water ami malt are sulli- 
cieutiib,mixed, the inash-tiin is covered and left in 
tills Hffiti "’'.Uit three hours. But the time varies 
Mceordinj to eircumstances, 

'riioug 1 the specific gravity of a malt corn be 
greater th.m that of water, yet if it he thrown into 
that licjLud it always swims. 'I'lie reason is, that be¬ 
tween the skin and the keiiu-1 tliere is lodged a 
tjuaiitity of air, wliiili it is not easy to drive away. 
.Accordingly, brewers are in the habit of judging of 
the goodness of mail by throwing a certain quantity 
of it into water, and, l•ock(^nillg the grains which fall 
to the botlmii, tiu'se indicate the ju'ojiortion of uii- 
iiialtcd grain which tlie malt cmitain.s. Of eour.'-e 
the more of them that exist in any given quantity of 
malt, tlu vvorsc must the mult he eon.sidered. But 
though mult, when we consider oiilv single corns, 
is about a sixth heavier than wa^ji-r, yet a buslici 
ot' malt does not weigh so imieli as one-third of 
bushel of water. I’or, on one occasion, the hot-wa- 
tcr in the mash-tnii, before the uddition of the malt, 
.stood at tilt height of ‘J'J inches. On adding fJie 
mult, it ro.se to the height of ‘J.q inches. Tlu bulk 
of the water was 51 bushels; that of the mult be- 
ibre grinding 47^ bushels. We see from thi.s, ih.it 
•he real space occupied in the mash-tun hy the 47 \ 


husluls of malt, wjia only seven inches; while the 
.•)! hii.sliel' of water occiqiied the space ol’slv? inches. 
Tlierefore nlmnt two-lliird.s of the bulk of the un¬ 
grounded malt consisted of iiifeisticc.s tilled witli 
air. 

'I'he temperature of the water is eonsiderahly 
lowered when it is inixed with the malt, but we 
have been unable to determine how much, from the 
inipossihility of thrusting a tliermounrter down to the 
centre of the mash-tun, the only phu'c th.it wosiM 
give a correct result. But we may slate a lew out 
of the many observations which wc have made 
the subjccl: .'ll bushels of vv;iler of the temperature 
weia- mixed with 17} bushels of mall; alter 
mi.vture, the temiierature tit the surl'aiv of the mash 
was 1 10 '. Two hours .md a half :ifter, when I in- 
wort began to run *>H', its teinperatun-was I.-dr, tmd 
ill that time tin* .surliice of the mush Wiis at the tein- 
peniture of l.'jl)’. If we suppose in this e;i-e, that 
tile whole mush lost four degrees as well as tho su- - 
face, and t.ike the mean between the hotiom ,-m,i 
lop, we shall have the mean heat of the whole iiftc'- 
tile mashing, loU'*. So that the water luis lo.st 
of heal, wliih; the malt (its temperature before mix¬ 
ture was 'l.S*’) gained llW. 


Hrrwi 



The w<;ight of the water, reckoning 

it at .'ll bushels, vvas - Ihs 

That of the malt was - 178S.SOlhs, 


'I’his would make the specific hciit of the miili 
O.O’!), which is probably considerably above the tiulli. 
Tor, accordi.ig to the experiments of Dr Craw Ibid, 
the speeirie heat of barley is only So ilmt 

our snjijvosifiou, lliat the nman tem|)erature after 
mashing vvas only l.'iO'’, is not quite ueenratc. Were 
we to sujqiose the specific In-ai of mall to be 0.1‘2, 
vvhieli eaimot be very far from llic Irulli, in that ca-e 
the imam temperature, after imisliing, \w>uld be Ki;;', 
if the water wa.s Ip'd'' and the in.i't !.S '. and ihe 
weigljt of each as above stated. 

In another experiment, in wliiih (•() Imslnds of 
malt were mashed, tlic heal of the water was JSO'', 
lli.it of tlie malt /i(P, the- tempi rature, on adding the 
niidt to the water and mixing it well, wa^ at the .sur- 
I'ace Ml". I-'mir limns .dter. wlnn I In woit lx g;m 
to he diawii olf. its tempeiatme was 1 •(•", and that 
of tlie .suila.:t! of the mixt.ure of malt mid latvr in 
tin; iiiash-um, was I;i8''. 

Till- hull, of wall r was Oli J huslii!.«, iia 

vvi ight - • - .'iMT 

The weight of the malt wa.s - 'JUS.'t.d 


Any person may e:.sily, from lliese data, ealen- 
late what the heat oi' llie mixture lifter luioliieg 
ouuht to be, supposing the sjieeilie heat of the malt 
to be 0.4-2. The coiiimoii lunmila for tlie calcula¬ 


tion, is S = 


W X u’—;// 
B X »i—’ 


vvliicli >S denotes the 


.spo<-lfic heat of the mall, W the weight of w-ater 
n.-ed, to its temperature, B the weight of malt used, 
h its teniperaturc, and «i (which in the present lase 
is the quantity sought) the teinperulure idler inix- 
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Bifwliis. (tire. We .lo not thinlf it worth wliili- to ^ivt‘any 
more examples tif tiie.'e changes ol' tcnijteratiire, 
tlioujili no ai'L- in jn)ss('ssi')n ol' iihnii ‘ iiiei- of them ; 
he einise we ilo not eoneeivc (hat llu-v can h'ud to 
any n^eliil results. 

After the me >Ii lias e«nllnue*l for about three 
Iioiifs (or l(ii'.i;(r or shorter aetor.iiiit; t<i eirenni- 
stain .'sl, a stoji-coel., plaeed below the fai-e bottom 
in the ina'h-tun, is opened, aoil the uoit allowed to 
run <tot into :i vessel prepared to reenve it, tind 
kinmn by the name of nmhihtuL. At (Iw saint 
time the eover is tat-en nil' the ni.ish Inn, tind iptttn- 
lilies of iviili r of the tiinperature ol' 1 so ■ ar.' o<'e;isioii- 
allv '.piitikleil over it liotu the boiler, whit It Irnl 
been aj;ain tilled with wati.T to ht' heateil, .is soon as 
the water for mashing was dr.twii oil'. No 'peeili. 


diiv-etions tan h.' ei't'ti rt''peelino llii' ipiantitv ol 
liot-water iiihled m till' i'.ta!iiii.r b) spriitklii.;;. be- 
e iiise tlltil. niiisf ile[’eiiil npoii the views ol' the brew¬ 
er. It'he wishes to have ah' of very "feat, .stren"th, 
he will of eonrsi add less water; it' the ale is to he 
we.tk he will aild more. 'I'he best wav is to deler- 
niine the strength of the Jiijitor as it tlows into the 
tiiiilerhaek by means of a s.ieeliaromeler, or by tak¬ 
ing its speeitic t;ravily. When the speeitic <;r.tvity 
(ill lit)') sinks to i.oi, or l.O.'i, or when it eonlains 
only '>li\ or 'l-ti.l Ihs. barrel i»f solid matter in so- 
Intion, it wonhl be ti-.eless or injiirioiis to dr.tvv ;inv 
inote oil' tor making sliont;' ale. lint an .iilditional 
portion may still he ilrawa oil' :tinl eonvertetl int'i 
sin.ill beer. We Inive seen tin hreweis in I'idin- 
biiii;h .■oniinne to draw oil small hei r front the tna'.li- 
(iiii till the liijiiid mdieated only ‘b'Jihs. /'I'r h.iiivl, 
Ol even til! li mditiiti'd only 17.'. Ih-, n i b.irre! ; lh.it 
is, nil tfs .spetilic eiavii\ ;it (I'ti' \vjis is dm ed to l.ti','; 
ft l.irjit. Indeed the sirenyth of sniall lieer is (ifieti 
miu'ii wi'iiker th.m tlii-, v.Inn it is obtained l'r"ni 
in tit withoiil drawinj; oil' any slrnm; idev.ort; Imt, 
when it is the re nine of sfroi'U’.tie, it is iieees.'arv t'l 
m.ike it s|i(>ii<;i r. ofherw i-e its ipiitlily w ill he h.ni. 
.About .1 ilo/en ol' years aeo, it was eusiotnarv with 
.-.line ol tin; sat.di-beer brewers in Kdiiibtireb. to 
make the si,ioli Iveer ol' eonsiilerahie sfrenittli; and 
al'ier the l'7\eiseinen liad determined i's ipiantity, and 
llie dtitv to 111 - |)iiid on it, lhe\ diinled it lar;,'elv wi.'lt 
water, jii'l wlieit lhe> were sendma it out of tlie 
lioiise. 'I'iiis Iranil was easily pul in praetiee, he- 
e.nisi’ till' sniii!l-l»'t r is usutiliv disposed, of liie mo¬ 
ment it is mixed witli the ye.isl, tind liefore i’. h.'i.s 
onderooiie tmv fernu'iil.ition winitever. Jt fernienls! 
sallieientiV in the small casks in whieh it is sent to 
l.’ie eonsimieis. in l'.dii'btir;;li it is eitsinm.’iiy to 
b.ntle this sinali-heer, whieh in,ikes it eletir .'ntd vi rv 
brisk, and cniseijiieiiliy veiy .-igreealile to the p.t- 


late. 

Neither can anj jeneral rule he l.iid down for the 
•speeilie ;rr.ivi|y or .'iii'n;',lh ol' the wort, when it h.'- 
;;.’i!s to tlo.v i'rom die io-,sh. It will obviously ile- 
pi'iiil upon the fioodniof the mult, and iipoii tlie 
ipi.iiiiily ol' mvsIiiiiM water emplDyed, when eoin- 
|i.Tr. (l with die ipt ioliiy ei' malt. AVe'liave seen it 
bi',-in to (low tiom 111 .' niash-liin of the speeitic ,i;r.i- 
vil) I.ti.'l., 1.0, SI).-., l.taSI,-., l.O.S.i.'i, I.Odl, 1.01)1.; or 
font.iini..;; respectively Th.^ 7tA, 7o,J, 7d, tio, and 
if I Ills, pi / h.irr.'l. 

\ OL. It. J'.yiii 11. 


The wort, i’S it fii.st (lows from thn mash-tun, is a Unwin?:, 
transparent liijuid of a line amber colour, a peiuliar'-^^.'"'^ 
Mill'll, and a rteh, luseioti-, >weet t.i.ste. it' n is 
tiond;., as .soincttnies happeii.s, it is it proof ili.it the 
w..tir ii-ed for madiinj; wa. of l.t'i hii;h a lein|iti,j. 
ture. We have seen the wot t ri.n t loiidy from tlie 
liui'h-lim, vvlieii tin' teinper.'.ture ol' tile walei h.id 
hitii as hiirh as ‘JOO' or 101 bat never win n it w.i.s 
no hi<,l)er than l.'tO". 'I'llis affords tm additional 
reasoti with the brewers for koeitiii" tin' temper, lure 
of the masliine-wati'r low. IhtI we have some deitbls 
about the aei.iirai j of the rea.soii. I'or, when the 
wort is .dieiwarils boiled, it always deposit.^ a co¬ 
pious iloeky sediment. 'I'he boilin?; would dnubt- 
ii ss i\ luler even turbid wort tr.mspareiil, and would 
not pioli.ibly inerease the .si'diiiieiif, inueh. .\t the 
.sai'te lime, it must be ji kuow'h'dei'!. that .some oh- 
seurit’ h,in,::s i.poti 'liis pail i-l tlie proi ess of hrew- 
iiu;. I in we have seen wort eoiilimie op.tipie dui'iiiij 
Ihi-whole lu'ocess of boihne, eoobne, and i'e>iiietif- 
iiie, .Old rei|eirn!?' nlluni.tcK to be i laritieil wJin-'f, 

■Is till brewers teinied it. b\ me.'.iis o! isiii.^iass. The 
siihsl.ime wliiv'h reiiderid the .tie in this ease It.rhid, 
ser’i'i il to he a variety ot' .slareh, or some pariieiil.if 
form of llint siihsl.mee ; lor it wiis completely jm'- 
eipil.uiti In ii'.i'iision ol' nuteali'-, mnl (he preeipil.tte 
was ri'dissolved by tin ap( hi‘tai..>n ul' a nioih rate 
heat. 

'^J'he lloviine: ol' the wort tiniii the mash-tiin t.ikis 
itp six or ei'.hl hcni'. Vs it .idv.ineos', ihe colour 
diminishes, the sineil liLeonns h-s ayieeahle, iuul 
the taste h'ssswiel. I.tsi tin i. olour heoomes near- 
!y opiil, and lit,' smell heinn...' 'onr, and .svimewh.U, 
simil.n to |I|< ('door oiviit imt !iy .ni iiiriiMon of'meal 
. 01(1 w,i(i.r hit till il lets !u ('ome soiii'. V 11 it pio- 
duel - no eh.inee eii vi netahle hliii' o.il,i;u's 

If the vtoit wi'ioh liisi comes over he ev.iporatod <!i.nslit(iriil» 
to di viii s. It leaves hel.ind i: .i y ellow-eolotireil re-o* "mt. 
.sidimm, whieh h.i- a svnoi ta^lt.', dissolves nadilv nt 
wall r. alisorh-w.iter fioui the alniosphere. and b"- 
eooii's elammy. ,'utd siii'iinr iii .ijuiearam e to Ueaele. 

Its sjioeilic (it'oily is l..').ri. 'Ibis dot's not iliirer 
nmeh t'roiu the hp.-ciiie ;■ r.oi'y of eomnion reiin. I 
siiear, if we i.tke a i"i .m ol the (".peritni n;-- o. 
l ahn iilteil. a.iil llas.seni'i'it;'. l''.:hrt nheit foioul ti.i 
s|!‘'v'iiii' ;;r.i-»i|-, oi .-'i"ar l.liti'! ., w bile llafsi nfiai/ 
lo'iiul It 1 . It)i, 1 . t'l.'nit .m ol'whieli is l.-.n.;... Th. re 
c.tn lie no dniilu ibi.t ih.s le'sidiie eootam.'. ,i "c.-. i 
(h.il .)f .su;;'ir, [ifi eisolv tile same in its pr,>;ii i lii's 
mill the siie.ir into wlnelt .sl.ireh is eoiuiilcd l.e 
h.iiliii.r it In a veil ilili.li- ai id. I.ul it is mixed iil.o- 
’."i.e witli a eoiisidi raliii' portion of sl.ii'eli, wliich li,!- 
heeome 'oluhle m I'l r. witlieul !• ui!.', oonverted 
mio sitnar. I'or wot I .'i', es a eopiriii. pi ecipilale 
with till' infusion ol' loitp.i'is, .ind this pieeipitaio t- 
fedis.soived by a moder.ili' iiie.e.tse ol lei'ip''t;'lnri 
]>ro|ii-rti('s v.liii'it eli.iiaeteri/.e sl.ireb. 

I'loin the I'.xperii'u Ills of Saussuri' il would :.,i- 
pear, tii.tl -I irelj viiear is iiothint; i Ive ttiaii a couilti- 
n.ilioii ol' starch ami siiear. lloiiee il is proli .li!e, 
llial, duiiti.r tlie iiiasiiii.e, e. eoiiiiiinalion t.tikes pl.iee 
heiwciii the .st.ireli ol the mall and Iho walei, the 
I'l suit of wliieli is the I'oimatioii of .siereii suear. 
litis -ii_e|ir iierecs in its jn.ipiitns t\itli the s.i^ir of 
fpapc.s. It try'stalli/.is in tieedlis yreuped tooethei 
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in tlir t'oirm ol'small sphericles like granulated honey. 

' It does not go so I’ar in sweetening as common su¬ 
gar ; and, like •.ugar ot' grapes, it tennents without 
the addition of u'a.'-t. \Ve have attemjited in vain 
to separate the .''••leeharine part ot'the re.sidiu; of wort 
liom llie .'t.irch. Wlieii aleoliol is poured over it, 
no .''oiiitioii lakes plaei , hot such is the atfinily of the 
re.sidiu of wort for water, that it deprives tlic ulcoliol 
ol’a portion of its water, just its carhunate of potash 
or niiirialc of lime does, iiiid a very viscid li(|Liid, 
eoiisi-.iing of tile residue of mult dissolved in a very 
Mtiiill tpiantity of water, is formed at the bottom oi' 
the vessel. 

It i.s e.vceediiigly didieult to evaporate wort, with¬ 
out p.ii'lly decomposing the extractive residue. The 
best way is to put it ujum a very flat di.sh, and to apply 
a beat not greater than We have charred it 

completely m a cdti-ss vi'ssel, lilled with alcohol, with¬ 
out !ip|)lying heat suHicient to make llie uleohol 
boil. Imleetl. V. e nevt r nieeeeded in obtaining the 
residue of wort, without its volour Iieiiig a good 
fieai darker tliaii that of the wort from which it was 
obtained. 

The wort which rims off last contains very little 
saccharine matter ; hot some starch and imicilagi- 
nons matter may still he delected in it. Tlu' llavour 
and beauty of the .do is inereased, if we take only 
tlic wort that'runs lirst otf, atid throw away the Un-l 
drawn wort.s, or employ them only in the nianiifac- 
turc of small beer. 

' ‘i. The next process in brewing is llic finilni}:, of 

the wort. 'J’he wort is pumped up from the uiuhr- 
hach info the eojtper Imilor, where it is boiled llir 
.several hours, till it has acijiiired the degree of 
.slringth which is wanted by ibe brewer. • 

It may be |)roper to give .^ome examples of <juan- 
tilics to enable the reader to form a belter idea of 
the olfeet of the boiling. 

I'niiii (it) biisliels of malt there were obtained 
kl'hl-b.'I barrels ol’ wort, of the strenglli of tik.,‘!7 Ihs. 

barrel, or of the specific gravity l.OtiS.j. Jt was 
lioiled down to Ifl.T^Ul barrels of llu' strength of 
.^'.'.7 lbs. per barrel, or of ibe specilic gravity !.()!<<). 

From b’O bushels of big mall tbeie were oblain- 
ed barrels of the .spi-cifie gravity l.Olif.S, 

or of .'58. 7.7 lbs. per barrel of .saceliariiie niatlei'. 
It was boiled down to |().7.>() barrels of the spceilic 
gravity J.078, or of T’-'i lbs. barrel of sai\ harine 
uialfcT. 

From 72 bushels of matt i.'j.I.'iSS barrels of the 
specific gravity 1.071, cir of b’O.fi Ihs. ya r barrel, it 
was boiled down to l.Si bands of the .specilic gravity 
1.10.'>5, or of t)8i^ Ihs. per barrel of saceliurine mai¬ 
ler. 

I'rom ,'jO biisbels of malt l.'i.'H't barrels of wort 
were obluineil of tlie specilic gravity l.oO’S, or of 
fill.I-.25 lbs. of .saccliarine mutter yici itarrel. It vvas 
boiled down to 1 l.tt8:J barrels of the specilic gravity 
l.lOl.'i, or of lbs. per barrel. 

Various conlrivaiiees have been fallen upon to 
econonii/.e the boiling proees.s ; hut these will come 
under our eonsideralioii vvith more propriety vvlien 
we give an account of the utensils in a London 
brewery. 

The Hoeky precipitate which forms during llie 


boiling of tlic wort, as far as wc have been able to 
determine its properties, upfiroaches nearly to the 
nature of gluten, or vegetable albumen ; for these 
two subslinices dilFer verv little from each otlior. 


llrcMing. 


While the wort is in the boiler, tlie reipii'ite tpuiii- Mops, 
tity of bops are advied to llavo.ir tlic .ile. and lender 
it capable of being kept for a coiis.deralile length of 
lime without souring. Hops, as is well known, are 
the seed-pods of llie lliiniuliis li(piihis, 01 /lojy-p/iinl, 
which is cnltivateil in considerable (jiiantities in tlic 
south of Fiigland, especially in Kent and llainp- 
shire. The sccd-pinls of this ci'ei ping plant arc. ■' 
collected when ripe, and ilried upon a kiln. They 
are then packed up in hags, and sold to the brewers. 

Hops lire well known to have a [leenliar bittir taste, 
anil a weak arouiatic odour, and to jio.-si'ss sedative 
ipi.ilities to a considerable extent. A [lillow, tilled 
with hups, has often been found to iiidn sleep, 
when every thing d.se lia.s failed. If lluy 1.^. ,ligi sl¬ 
ed for some days in alcohol, that lii|uid ai'ipmes a 
slight greenish colour, a peculiar taste, and an odoui 
in which that of the hop can be ili.stiiietly pcrv’eivcd. 

If the alcoliol, previously freed from the uiidissolvcd 
matter, he distilled in a retort, there remains hcliimi 
a solid green-coiiiured oil. ft is to this oil that hops 
ovve their peculiar smell. Its taste is peculiar, .sharp. 

.aiul scarcely bitter, but putting one in mind of llie 
peculiar Iluvour of good ale. 'lliis oil is tlie part ol' 
the hops wliieli gives ale its distiiigiiisliiiig ll.ivoiir. 

It is apt Id be dissipated by long lioibng. lienee, 
when bops are too long boiled in wort, llie arnmaiie 
odour aiui peculiar flavour are nearly dis.sipated, ;inil 
a bitter taste substituted in it.s place. ll i.- the 
opinion of brevver.s, that the intuxieating ipialities ot 
ale are to be partly a.scribed to the oil of the hop. 
Indeed, it has been jiretty common to ascrilu intoxi¬ 
cating (jualities to bitter tasted substances in gi'iu'rul, 
Thn-!, a woman of the name of Johnston, who kept a 
public lioiise a little to the south side of tlic .Meadows, 
near I'idiiihurgh, about the beginning of the last I'cn- 
tnry, w.^s famous for brewing a pica.sant and very iii- 
toxiciiting ale ; and the last ijiiality was univcr.sally as 
eribed to the broom tops, wliicii she employed as a 
hitter instead of hops. This woman’s name is ri'mcin- 
bered, beenuse lier ale a.id her house are celebrated 
in tlie poeins of Allan Fam.say. lint tliks opinion, 
though very general, iloes not apjieitr to be founded 
upon any jirceise experiments or observalicn.-. We 
are not. ae'juaiiitid with any volatile oi! which pro- 
dnees imoxicatioii; though some of them, as oil of 
tur|)cntiiic, act willi great energy upon the lomach. 

No infusion of any loiter whatever, not even of hops, 
is known to produce intoxication ; nor is any efiect 
ill the least similar to intoxication produced when 
eonsideriihlo (juantities (‘2 07 .. for examjile, j7cr diiy) 
of Feruviun bark arc sv* allowed in substance. 

IBcsides the volatile oil, hops contain likewise <1 
(juantity of bitter principle, which may be easily ex¬ 
tracted from them by water. .4s far as wc were 
able to delerinine tlie point, tiiis bitter matter pos¬ 
sesses the chafacters of the bitter principle in per- 
feciion. No reagent tliat we tried is capable of 
throwing it down except acetate of lead, a somewhat 
ambiguous precipitant, because it throws down the 
greater number of vegetable substances, and because 
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the lead in tliis salt is partially thrown down by car- 
bonio^cid, if it happens to be prestnt in the solu¬ 
tion. Nitrate of silver is likewise \ precipitant, 
throwing down the hitter principle of hops in light 
yellow flocks. But this precipitiint is also sonic- 
whut anibignons, for the sainc reason that renders 
acetate' of lead so. I'hc bitter principle of hops is 
likewise very soluble, both in water and alcohol. 

Hops eominnnicato both their flavour and their 
hitter taste to wort, 'file quantity employed varies 
very much, according to the taste of the persons 
who are to drink the ale. 'fhe strongi r the ale is, 
the greater tlie (piantity of hops is whicli it can 
l)iar without injury. In geiu'ral, English brewers 
i inploy a inueh greater quantity of hops than the 
.'Scotch hi ewers. 'l'<) elucidate the subject, we shall 
give .‘i few exaioples of the quantity ol hops used iu 
making ICdinburgh ale; which is known to be mild, 
an»l, in general, is inneh relished by mo.st ol those 
* who are in the habit of drinking ale. 

■Sixty bushels of malt yielded II’ barrels of strong 
•lie wort (measured at the end oi the boiling), and 
ID lbs. of hops had been mixed with it in the boiler. 

l''ortv-=evi‘U and a quarter hu.shels of malt furnish¬ 
ed ID.S.'! har.'cls of wort, measured afu-r being boil¬ 
ed . 111(1 I'ooled, and .‘■filb.s. ol hops had been tnixed 
witli it in the boiler. 

•Sixty ImsheLs of malt furnished fd’teen barrels of 
■vort, ineamred after boiling and cooling, and t.'i lbs. 
of hoj'.s had t.'eeii iiiived with it in the boiler. 

Sixty Imshels of malt, from big, furnished 11.? 
h.irrcls of wiirt, after being boiled and cooled. It 
was mixed with -tO Ihs. of hops in tlie boiler. 

In another brew ing ill whicli 7~ hnsln l.s ot malt. 
Ir<)m big, lornished IDt barrels el' wort, (it! lbs. ot 
imps li.ul been addi.d in llie boiler. 

in general, when the ale has ennsiileiable strength, 
the Edinburgh hnwers ari' in the li.ihit ot adiling 
one pound of hops for I'very bushel ot malt I'lnployed. 
Sometimes, iinki-d, when they wish tiieir ale to be 
vi'rv superior in flavour and ijualitv, tiu'y employ a 
greater (|ii.mtitv ol' hops tli.m even thi.-'. 'I’hus, we 
have seen I (ID Ihs. nf hops boiled in the strong .-de 
wort extracted I'rom 7U bushels of malt. When the 
.do is hilt weak, and consequently clieap, the usual 
allowaiu'e is oiu' pound of ho[is to u bushel and a 
hall I'f fhe malt. 

I'oliiic die ;5, After the wort lia.s been boil(.d down to the re- 
ipiisite strength, which, in Edinburgh, i.s eomuioiily 
In tween the spei'ilic gravities I.Of) and 1.10, it i.s let 
out into t!u'<v)n/crv. 'riu* coolers arc floors ot wood, 
surriiinided with a wooden ledge, and water tight, 
placed in the mo.st airy ;ind exposed situation in the 
brewery. They are of such a .size as to hold fhe 
whole of the wort at a depth not exceeding three or 
four inches ; so that, in large breweries, they are of 
an enormous extent. 'I'he object is to cool down 
the wort, us rapidly as passible, to tlie temperature 
of the atmosphere ; bceau.se, if it were allowed to re¬ 
main long hot it would run the risk of becoming 
-our. which would spoil the whole process. .\ 
'.'lent deal of the superiority' of some breweries over 
others, depends upon the eoiistructioii ol the coolers, 
,)r, rather, upon their being a.s well adapted as pos¬ 
sible for reducing the ti'inperaturc of the wort speed- 
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ily to that oi the atmosphere. A free current of air iSo'wme. 
ought to pass over them, tmd great care should be 
taken to keep them perfectly clean. 

'llie wort is either pumped out of the boiler into 
the coolers, or it is let into them by simply opening a 
stop-cock, according to the construction of the brew . 
hou.se. It soon .spreads ilsell'over all the surface ol 
the coolers, and a very great evaporation is the eon- 
sequence. This evaporation ought alway.s to he 
taken nit(> cotusideratiuii by' the brewer ; iieeause it 
both materially adds to the .strength of the ale and 
dimini.shes its quantity. 'I’he amount of it depends 
upon the temperature of the air compared with that 
ol'the atmosphere, and upon the skill with which the 
coolers h.Hve been constructed. U'c .shall give a 
few' examples of the quantity of ev.-ipiiration wliich 
took place during the C'lohiig of worts, in coolers by 
no nu'.'ins remarkable for llie goodness of ilieir con-, 
structiun. 
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In the first two examples in tlie above Table, the 
quantity of w'ort was estimated just when it was let 
down into the coolers; in all llie others it was isti- 
mated in the boiler before it wiis pumped out. It 
appears from the preceding table, that rather more 
than one-fourth of the whole wort is dissi[>.ited by 
evaporation during the cooling. And, if wchad e.\- 
cepted from the gener.al consideration the two 
first examples, the proportion ev.iporated would have 
been still greater. 

When the wort is let out of the boiler into the 
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c'Hili r. tlir hops ."(in icinaiii, .oufl, .'i> tln-y arc so.'iku! 
willi v.ovt, a cDir-idciM'iIi' uoiild l)i; sii-l.iiiu'il il‘ 
l!i(y wiTi' t'lruwii ."i.ii. 'liiu.s u(' I'liiiii.l, ill (.iii‘ ill- 
Mjac"-, tl"U i.. P' . I'l’ liOji- ri't MiU'il ii'li' .t li.irul 
ii(' v. .1 t ai'ti r 1 Ik '.n I •' (li;.Ilk’ll •■o I’Oii.jd. li lv lii.ii 

ri'i mill, I'.mi v.,i.il 1 liii.ji mil. In ai.ailii’r r l..l^ ;;.> 

Ib.s. i)l‘ Iniji'; 11 1 .Hik'd ill il,,’ .<-.iiin' \i i!_\, (i..',(iiii) nt' a 

11.11111, 11,'inli i-. l•,l!!n■l• iiiiiri’ llian (in(‘-lliii(l ot’ a 

11.11111. I’ll i.i’im r I II’’ Mini i( i"-piopcr to siiliikct 

f'li- Imp - III pi’c'-sin’i’. \\\ ili> iiol kiiou w Ik llic r tin’s 
i-" .illi kill'll 111 i)v till- fii’.U l)n.’wi.'iI’loiipli it jn’ii- 

li Iil\ i'. I’\ 'I \’i I'.ll Ilf till' 1 .(linlM.r; 4 ll In Il.■|■.' It is 

tun nun !i lu’plv'i li d. 

In rniil u I'.lkr, wliii’k tlk' liiiilii’v ii Miikll, 
aod llii’ a 1.11 i.11; 111 in ulii.’li ilk- It nni nti.i.!, \<»- 
k. b .111' ,.III.’ll. cnid, it i’- pi’ii|)U’ mu In it'di'co 
|lit I, iii|ii'ia!ii!f lU’ilk' uort sn liiii’ a.-, that n! tin; 
at'iki j)!i"i ”. I'. mil M.iiit ii!' allvuti ui In llii;. lir- 

i tin. 1,1 III’, v.n li.n-’ •'.’I’n unil r, I'li'i’ In I’l’inn’r.l I'or 
'link' Il III’. .’.'Ill tin' liii’k’rr ii'idi’r tlic ini’n^'ilv nf 
li'iiii’k.'il aililk’i.dly hi’lni’,’ rm’int illation I’.udil lin 
tu’mii',lil on. In .n ii liic ii nrl is m i’\ apt to 

III’ lii’t all nail Ilir 111 ’ I'nktl !!’l!i!_.; ai’iiil!\ . 'I lie li’lll- 
p> I’.’itiii’i’, ill ‘i.i’ii I’.’i oi'c’lit i.iil. to 1)1 I’l dili’i’d 
IniM'i Ilian I’l'l i.iiin tlk’ap.irliiklit in nliii’h 

(I'l’ni’. iil.itinn I, i.nriid mi is imii’iii, 'M '' ni’ .'i^; is a 
“"od ti nipi I’.itini’. V) In n tlm lii’i’wci’ i.s ob- 
liiii .1 In iii.iI.’, alt’ III ii.ii’in f.iiiiiik’r m.iilur, il is 
in.ili I’i.il to ri'ilm i’ l.in ti'inix'i’.’ilhi’i’ a- lint' as pn^- 
.s.'lki'. In Mil’ll I’asi ki’i’at advanla,!;i’ wniilil .ittL’iid 
I’onlinn till’ 11 lilt in rooli’i.’s nitlimit an} I’liof or 
t’livi nn,'.; ii l..iti'vi’i’, bill ipiito npi’ii to tlie .'•k} ; bi’- 
r.ui'-i’, in t’li ar ninlilk. llu' wort iiiifjiit br t’oolcd in 
llii'11.i}, i’ii;l't or It’ll tli’ki(.’i.’.s loiit'r iliaii tlii' li'iii- 
pii.il.iii ol'llit' .lliiiO’'j)lk ri'. 'I'iii' I’t .’ison i-- iiliiimi'<. 
Il Is on niji to till’ r.i\s oi' Iii.il, iili'i’li, in muIi a 
f.i'O. i.idialo rroin (In' iini’l, and arc not I’l'lniiiid 
a;;.’ii!i bj ill,’rlt’ar ‘k\. W'lK, bi ii'u a gomi ladia- 
tor of 111 at, iioiild b,.' pai’limil.irly bcnclitcd by tins 
nil tliod id’(’ooling. W’.- Ii.ivf »'o doubt that it might 
bo p'.it i.i pi’.iftii’i’ iiilh .’idi.nilakc in hot I’lnii.itis; 
anil tli.it, by nil .’ill-. ,d’ il, trood ,il.' or poitir iniglil 
bo maruifai.’lin’i’d in the l’'.ast anil U’oft lndk’«. Suoli 
a niaiuit’ai’tui'o, if .'■iii’i os.'.l’nl, iiotihl lie parlioukiiI\ 
rolislii’il in Iiidi.i, anil iionlil, no doubt not. provo 
a liK rativc artiilo of niaiiiifai’Un’c to an oiitir|ul.siiig 
man. 

.As thi'i’o Ik a ilnly h'.icd on alo and boor ai’i’in,!- 
tiig to llioir i[n,intilv, 1 ’si’i-i niiii .no in tlio habit td’ 
gaiigiiig llii’iiort 11 hill’in till’ bmlor .md iilioii on 
llio ooolors. Not Ik, it til” duly is loiiod aoooi’d- 
iiig lo tlio tpiaiitilii’'' llu ri’ I'mnui ; but to .sino as a 
tliook iipoii tlio iiioro aoi’iiralo giiagos l.’ki ii in tho 
lirnii’iiling tiin.s. I'or a oirtain alloii.inn' boing 
m.iflo for I’l.ipor.ition, iihilc the iiort is in the cooler, 
iihicli tho i’xi '-I nun, from long obkor,’.ition, are en- 
Jiblod ti) d’.) iiilli .siinio ai’cur.it y. they have it in ihoir 
poiier, fi’oni llioko oliick", to tli-lornmio ivliithor any 
of tho iioit froni ih” i oolors has boon .soi'i’olod or 
cari’ioil oli’iiith a lioii to ii.ido tho c-soi.-o iaii.s. 
ij 1 -. Winn ihoiimt is .■■iillii ionlly cooled iloini liy 
oNpi'siiro on tlie toolors, it is 1 , t ilniin into tlu’ t'or- 
nikiiii'ig-Imis, OI, .IS liio biL’.u rs call tlioin, tho g'-'Ie- 
tiiii', in oi’ihr lo bo f. inionti il ; by iihioli prtki’", 
il i^oiVLitod from the li.scions siiLot-t.istcd lioi.i.r 


called n-i/i’f, to the liri.sk iafo.yioaling llijU.ir vrhioh llii’uiiiff. 
I’oiislitutos ale. 'I'lio f;\!o-ln'i.s are cy Inidi ioul%wod- 
Ill vos.'ol.s, v.irving in fi/o, aooording t.i tho oxtoiil of 
tho hroiiiiy. In iho Liuidon iiroiiirii', and in the 
il.'kidloi iok, llioi aio of prodigimi' si.:o ; lint in private. 
hoiisixth’Oi ofundoiiol o xoi-od iho .si/o ol’a nine 
hogslioad, or evoii of a lioor hairii. ’Iho fonnoiila- 
lioii is perhaps ooiidiioti d iiilli tho gro.itost eooiioiny 
ill largo lO'Sols; but good alo may bo made in (’oni- 
paratiyoly siiuill i[uaiili|io'. lion l.ir tin, is iho ca.-<* 
nith portor, it is inoio ditlioult to "ay. (I.iod poiur 
has .so.iri oly oior 1). on i.icdo, i .xoi pt by lii )se niui 
m.’UHilIioturo il upon a lorgi’ .'-oali’. 

riiol’i’inn niing tuns .uo not lohi lillod hythonorl; 
booaiiso a i uii'idi r.ihlo inoio.’uso in biiik lakts pl.icc 
dniiiig tho ii’i’nn’iil.ition, in i’onsi’i|iioiioo of nhioli 
tho li(|ikir ivoulil run over, unloks .dlon uico iiiu" 
made lor it. 

’J'ho forinonl.’itloii ol'aloor boor is novor c.iinod to ^ 

;iny groal h'ligtli. 'I'lie olijool of tho bionir is, to 
rotain tho jlavuiiranilgiuid ijii.dilios of ilio .do orhoi r. 
not lo doii’lopo tho gro.itost i|naiiliiy of spinis, 

V. Iiioh can hardly i)0 dono yiitliont alloning llii' noit 
to run into ,ii idity, 'I ho violonco of tlio f. rnionla- 
tion depends upon Iho (piaiititv of vomi added. 
lli’oMer.s, ueeordiiigly, nii.x yeast yiilh their noris 
only ill vi’i’y spil ing (pianlilios; yvhile the di'tiller 
adils il in gre.it dos,’s. ;nu1 repeatedly. 

Aeast is a Irolliy Mih'liiiiee of ,i bronnish-grey N‘.,l, o it 
toloiir, and liitler ta.sle, nhicli is I’urined on the sur- 
f.K e of ale or nine yvhile reniienling. Il it ho put 
into sacks the moisture gradu.dly drops out. and the 
yeast remains hehind in a solid t'orui. It has yery 
iiitieh ol’ilie llavour and ta.ste of iliei.-e flhen in this 
state; hut ils eolonr is still darker. Ibis dried ye.i.st 
jirtimoies or exeiles (emu nfation ; hut it doe.s not 
a'lMur ipiile .so noil as i’re'h yeast. At one period, 
seiiii’ of till' beoleli ilistiiler.s einployid eoiisideialile 
ipi.uil'ties of il ; hut all of them yiilli yihom no emi- 
yeisedoii tlie .’-ubjeel, aiiirmed, that il yyasuiueli less 
piolll.ihle lli.iii lyen thehad puller yea.'l nhieh they 
ni’ie in the li.ibit of hiiiiging donn fioin l.oudoii. 

Irom till' re.semblanee nhieh tlriid yea'-t has lo 
I’liei'e, oiieyiould he (’I'posed li) iiil’er that it i.s a 
.'peeiis or y.ulety of glu'iii. Ibil if no attimpt lo 
iiidiiec i'eimi iiMlion in n.’i’t hy adding the glutoii of 
nlioat, lie mil be imsueii .ssful. 

\\ lien ye.’ikt i.s kept for some time in t . liiuli ieal 
glass ves'-eks, a ivhiio, .sub ianee, not unlike curd, 

.si’par.iii and sniiiis on tlie surfaee. It' this siili- 
staiu’o be removed llie yeast loses iho propeity of 
exciting I’eriiieiitalion. 'fills yiliite '’.uhsl’.iKe pus. 

.sesses many of’tho pioportios of gluten, t'lougli it 
dilfoi’s i’l’om il in oiher.s. Its ci-lmir is mu> h yvhiter, 
it lias not the saint.' elasticity, iiiid its jiarlielos do not 
adlii 10 n Iih tho .saiiu' ibroo. In sliort, it iigroos imieli 
moi'i.' iioaily, in i's pro[>i’itios, yyitli the curd of milk 
tlian nith tho gluten of nlicat. Wo aio ilisjio.sod 
to omisidor this sub'-tanco as the Iruo I'eriiu nling 
jirineiplo in yoasf; though nc woro never alilo to 
jiroeure a suliicieiit (juantily of it lo put its I’oiment- 
iiig ponoi’s to the tost of oxpolimout. W’o have 
soiiu’iinu's soon a similar .siihslaiioo soparato in the 
I'l riiioiiliiig lulls in distillorio.s, nlu'ii tho I’oinil iitation 
vi aii iicai ly at an end; or, rather, n hen such a liuantity 



BREWING 


Brcwin?. pf spirit lind l)fcn pcncratcd as put an end to tlio 
iennc^»iii;r i)roce>.s altofrcllicr, lUit we (•oul<l never 
K-iirn (i'.U tile (I:>tillcr‘' liud l(irnu-d a ; opinion iv- 
t.pi i ii!i:;-li'.is eiinlv .'•ub'tance. ll did not inli-rlerc 
iviili tin* siii'ce*'of ilitiii* ojit i.Oiomn, and, on that IK^- 
roant, llnv In .•-li'v. I'd little .ni-niioii to it. We at- 
teinpled, liiiei or Iwiee, to eeilul 'ueh ii (jn.n.titv of 
it as iiii'riit eiulile u.' to try it' poweis as .i lei'nieiU, 
lint we did not succeed. 

'I he only cIli■n)i^t who lias attempted to Mihjeet 
\ea-i to ft cluMincal anali'is is WeMruinh. I’ml, 
tlioiipli this pliilosoplier v. e liistiiipuislievl t'.n hi' .o'- 
i ui.u y, til" ta-h \va' too ddlieait Cor tlu' lesoiirec' nl' 
iiic s( ;co • ‘ of the linic ( I'piii wiien he pnlni-litd 
Ills I rnin I.Ve, ,• |>arts Of’ Iresli beer 

ei.ist Jic obtained tlie ibllonii.p 'itbstaiices: 


Pofasli 

1 .; 

(,': ll ionic .acid 

i.'i 

.Acetic acid 

10 

•Malic at id 

4;5 

Dime 

r;;i 

Aleoiiol 

X'lO 

I'i'.liactlu' 

I'JO 

.Aliicdage 

■j+o 

Siicch.iiine matter 


(ihilen 

■iso 

Water 



1 r, 1 Ait 

T.oss 


I'ota. 

lodti't 


As reii'i miiv he redncod to a dried, slate iiith- 
• iiil (lepii'in^ it ol till' I'owei el aetiiiL'' >'is a fernieiil, 
ll is eleur lh.it l!ie cailionie ,ieid. aeelie acid, ali ohol. 
.ind water are not isM'iitial to it. Wc c.nmol .sop- 
jiosi' iliat either |iot.i'h, lime, or malic acid, i.s I'-eO' 
ti.il. 'I'In. s.ieclMiiiie mailer, we know, is eapalile of 
ll Imeiitiiin ol'ilsi It’; hill il it weie llie e.sseiituil in- 
j'ledieiit, it would he ipute mmeci'.ssary to add yeast 
t(t wort at all, .IS we know that llie wort conl.iiiis 
ahmul.mee' of s'leeli.iiiui; matter in solution. W c 
know likewi'ic, froin csiieiiiiicnt, ih.il neither c.’w- 
tr.ictive, mocil.i;;e nor };lnicn po-ses'Cs the properly 
of tvciliiif.; feniiciil.ilion. 'I lui.s none ol flu* .sub¬ 
stance'found hy Wc'trimib in ua'I, can he con- 
'idered as the true fernu iilinn principle. Doheriiner 
teimd that, when yea'I is stuped in ah'ohol, it lo.sc.s 
the piopcriy oi' actmi; a.' a ferment. This m.u he 
..will}: to the alcohol di.s.solMn;,' and currvin<: oil' the 
true fermentni!' [)rinei[ili‘. Hut we are rather di.s- 
posid to uscrihe it to the prc'cnec of a jiortion of 
.ileoliol in the ye.ist. W'e know that a certain por¬ 
tion of alcohol destroys llrmcnlation. Tims wc 
have llimul by a nre.it many trials, eoiidueted on ra- 
thir a lar};e Male, tlial ihe stioiifp’r a wort is nude, 
'he nrealer is the ipian'.ily ol' uiiiiliered saccharine 
m.tiiir wliitlt rcinams in it alter the fenuentatiou 


h.is been carried to the greatest possible length. 
Hence the pre.-ient moile of lev\inn the diiiio.s on 
.‘])iiit.s upon the wash i.s not only \cry injiiiioiis to 
till- troodness of th(“ s[)irits manul'aetiired ; hut is at¬ 
tended with a positive and very lieavy loss to the 
coin minify. Distillers’ wash may he fermented a 
si'C’-nid t me. and would in this way vield a eonsidir- 
ahi.' inldilini.d ipiaiuity of spiiits. We have fre- 
ipiiiilly s. 'll it m.ide into nuod small-heer. The pro- 
p' r .I'O'le ol levyiii;: tlic duly would he on the ipian- 
til\ 1 I '•.leelu'iiie matior m the w.ish. This mi}^lu 
e.i i' . lie del"iMiii .'(1 by a ",'od x/urfi'Diiiiu'ln. A 
e< .1 ! 11 pi.' el tin ihily mi.dii likewisi; he letied up¬ 
on Itie spiiif- piediie.'d, 'I’liis w‘uild ad as a soil of 
ili.cl. iiiion the hi'I < Miinate. and would con.sider- 
ah!y .l.’miiii'h the ri'l. ol' Ir.md. Indeed, the mode 
of deiiimiii.n" the diiti by the (piantily of saceha- 
liiie m.itt'.r, I.ii'ild imf be mure liahh- to evasion 
ih.iii the jin . (111 mode. It eonld li.‘ ev.'aletl in no 
f>|ii. r w.iy ihim by I'oiiee.ilin'' a portion oftht wash, 
wliiili would he eijiially ellicacimis aeeordiii" to the 
jii'i M'lit iimdc. 

W’l- eoiic. ive, llierefore, that when yeast is mi\ed 
witii .ileolml. it may rdain so mncii of that liipior as 
to pia veiil it from acting as .i ferment. Win n we 
attempt to wash away the alcohol, wc may destroy 
the yo.Lst hy w.Hliing away that portion of it which 
really acts as a fciment, which is probably small in 
ijuantity. 

It seems to its not imhkcly, that the portion of 
yeast which really acts as a fernunt, is a ipiantity 
of sacclurinc mailer which il contains, that lias hc- 
"im to iiiiderco the tlccomposhion piud.ic.'d hi fer- 
nii’iil.tlion, l)ut Im.s not yet coni|)ielcd the eli mgc. 
l or ootlmig mme seems to he ni'eessarv th.iii to l;e- 
;;iii the ll imeiiialive piocess in wiiit; the process 
llien };oi,s on ot'il'i'lf. il would he eiirnms to know 
whether a liigh Icmpcialiiii' (|)()'' or H)i) ) mipht he 
siil»stitiiti'(l in disidhries for the }^ri ;it ((iiantitic.s of 
yea-f at present ciuidnyed. W’e heiieu; ilut ih.* 
reason why siuh great cptantitie.s of yeast arc inces- 
sai v in dislillcric.s, is the very great strength of the 
w.ish employed; U' they are obliged by law to pro¬ 
duce a ipiaiitit} ol’proof spiiits amounling iicarlv to 
'.ill of the whole hulk of the w.ish. Nollung cai. hi 
mote |>rcpo.'tcrous tnan uich a mdhod, jior mot. 
eonirair to the ruil interest ot’ the <‘ommimil., 
which oiivioii'ly mn.a he to produce tlic "iciilcs; 
ipiantity of good spirii.s from a tiiicn ijuantiii ol 
grain. 

'I'hv; ipiaiitily of ye.ist mixed with the wort m the 
fermenting tuns hy lircwcrs, is \.'ry small, ammml- 
ing, at an .•ucrage, to a gallon of yeast for <'very 
three barrels of wort, 'J he ll.liowing table will give 
tin* reader an ide.i of the ipiantities oi yeast re.aliy 
mixed by Ihe F.dmhiirgh brewers with their biroi,;' 
ale worts in dili’ereiit hrewing.s. It is obvious, how¬ 
ever, that the (piaiility of ye.i-t must be rc^iil.itcd i" 
some niea.sure by its goodiies-,. 
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BS9S SEl 

Spt'Cifif 

piavity. 

Ilw. per bRrrel 
of sacclianiie 
iiixUrr. 

Quaiilily ut 
yeatt ndilt’d 
ill ;;iilloiiH, 

lO.fill 

l.lOf) 



lO.S.'l 

l.JOt 

}f7t 

i 

1 

1 

■Bll 


t 

J 


.1.75 

1 t.fCi'S.S 

1 

n(>i 


1 


7<)i 

2.8.'{ 

lO.jOl 

l.opl 

«()[ 

1 

y.7.5 

I.ojfl 


i 

11. tTS 

i.oys 

01} 

1 


i.oyfi 


1 


The lour last brewings, in which the quantity of 
yeast ailded wus smaller than in the six first, took 
place (luring the month of May, when the heat is 
apt to make the fermentation run to excess. The 
variaiion in the quantity, so conspicuous in the first 
six brewings, is partly to be ascribed to difiercnccs 
in the goodness of the yeast; but chiefly to the 
carelessness and want of methocl which distinguished 
the brewer in question beyond any one w'e ever met. 
But wc have taken his quantities, to show that dif¬ 
ferences in the quantity of yeast are not material; 
for all the preceding brewings, except the first, fur¬ 
nished very good ale. The wort in the first brew¬ 
ing liad been cooled too much; the conseijuencc 
was, that it fermented very badly, and finally ran 
into acidity. 

Soon afler the yeast has been mixed with the 
w'ort, an intestine motion begins to appear in the li¬ 
quid ; air bubbles separate from it, and a froth col¬ 
lects slowly upon the surface. This froth is of a yel¬ 
lowish grey colour. At first it has the appearance 
of cream; but, in a few days, it collects in consi¬ 
derable quantities, eqM!ciully if the wcatJicr be warm. 
.At the same time, the temperature of the wort in¬ 
creases, and a very considerable (|uantity of carlionic 
acid gas is given out by it. 'I'he increase of teiiipc- 
raturc which takes place during the fermenting of 
ale may be stated, at an average, to amount to IS'* 
or 1.')''. Sometimes it amounts to iio", and some¬ 
times does not exceed But, in such cases, there 
is generally some fault in the skill of the brewer. 
But the following Table, oxliibiting the highest tem¬ 
peratures of difl'erent ales during their fermentation, 
will satisfy the reader of these changes of tempern- 
turo better than any general explanation : 


Quantity 
of Wort 
l( rini-iited 
in two 
'I'uui. 

Jii Hai. 
rets. 

Date ■! 
wtiicii it 
was lot into 
till! flT- 
niRntiiii; 
Tuns. 

ij Tenipe- 
il taltirr 
Teiu|>e- wiieii at 
raiMi'c Ibelii^'b- 
at tliat cst I'uinl 
lime. I'ofVer- 
'1 iiifDta 

Il tioii. 

Dale at 
wbicb Ibis 
Tempera, 
turr took 

pblCC. 

Strength 
of Wort 
when let 
into fer¬ 
menting 
Tuns, ill 
IIm ptr 
Kariel. 

Qo.ittlity 
lit V« iist 

add. (1 ill 
Uadoiiii. 

10.8.') jMarchlO. 

.'30'* 1 (i;{° 

.March 17 

88.75 

4 

1 

, 

55 ' 

(il 

MarchSl. 

85.62 

2,i 

14.805o 'March 24. 

J*() 

ti8 

April 2. 

78.125 

H 

1 t.f)388 I-- . 

in 1 tun.i^^'‘^‘^'’29. 

57 1 

70 

April 2. 

80.625 

2.8.3 

14.722 March .31. 

1 

5(> j 

71 



m 

17.43 1, , 

in 1 tun.'/^P"* 

1 

51 i 

1 

()4 

April 10. 

65.00 

•->.83 

8.72 1. 

in 1 tun.l^'P"^ 

50 ' 

{)5 

April 1.8. 

0‘J-7r> 



We shall now give some examples of the change of 
temperature by fermentation, when the brewings were 
conducted in summer, and of course assisted by the 
heat of the weather. 


Quantity 
of Woit 
frinieiiteii 
in Uarrel.1. 

Dale of 
lotting it 
into the 
fermont- 
iag Tun. 

Tcm- 

pera- 

llll'O 

at 

that 

lime. 

Toni- 

peia- 

tiirc 

wbciiat 

high- 

t*.Ste 

D.iU’ of 
ditto. 

.Slronulli 
iifWoit ill 
lbs. pir 
Itaricl. 

Yoa*.l 

used 

in 

Oal- 

Ions. 

f).7.’> 

May 24. 

51^ 

71‘' 

May 30. 

9.5.9.3 

1 

11.4782 

May 28. 

49 

72 

June 2. 

91.56 

1 

9.2 

May .31. 

46 

67 

June 6. 

89.37 

1 

10.2777 

.Tune 4. 

46 

(>7i 

June 1 a. 

105.82 

1 

10.5 

June 7. 

44 

7t 

June 15. 

lO'i.lST 

1 

10.2222 

June 11. 

5.5 

82 

.Tune 15. 

110.0 

1 

10.694 

June 18. 

53 

80 

.Tune 24. 

96.4 

1 

13.5 

June 21, 

53 

67h 

June 2.5, 

61.2.S 

1 


We shall likewise give the result of two brewings, 
with raw grain, made also during summer. 


Quantity 
of Wort 
tVtineiil- 
cd in Bar 
lolt. 

Dale of 
letting do. 
into the 
Ferment¬ 
ing 'I'lin. 

'fi rn- 
pira- 
tiirc at 
that 
time. 

Tein- 

pein- 

taie 

wlieuat 

bigiiosl. 

Date of 
ditto. 

Strcnglii 
of Wort 
ill lbs. 
[)(r Bar¬ 
ret. 

Yi-iisl 

used 

ill 

Gal- 

lOIIK. 

|10.5555 

June 26 

48® 

62" 

July 1. 

.56.2.5 

1 

14.3055 

July 6. 

58 

68" 

.Tuly 8. 

72.5 

T.l 
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Brewing. We see, from the preceding tables, that the 
length of time which elapses before the fermenf.i* 
tioii reaches its acme (supfiosing tliis lO be measured 
by the temperature) varies very considerably. The 
shortest interval in the table is three days, and the 
longest nine days; tlid average of the whole is very 
nearly six days, which is exactly the mean between 
the longest and the shortest times. If the reader 
will glance his eye over the tables, he will perceive 
that, in general, the higher the temperature of the 
wort is when let down into the fermenting tuns, (he 
more rafiidly does the fermentation come on. As 
the worts were cooled by exposure to the greatest 
cold of the night, and as tlie coolers w'ere screened 
from the ett’ects of the radiation of heat, the tempe¬ 
ratures given in the third column of the preceding 
tables may be considered as measuring vi-ry nearly 
the greatest degree of cold which took place in 
Edinburgh at the dates contained in the second 
coliunii. lienee it follows, os might have been ex¬ 
pected, that the warmer the weather, the more rapid 
is the feriiicntatiun. Hence the advantage of letting 
down the worts rather warm in cold weather, and 
cooling them down as much as possible in warm 
weather. For this purpose, w'e cannot too much re¬ 
commend coolers which can occasionally he un¬ 
covered altogether, and exposed to the unclouded 
sky. A roof, perhaps, might be contrived, com¬ 
posed of very light materials, which might be easily 
slid olf, or which might turn upon a pivot. I'or a 
roof would be occasionally necessary to screen tho 
worts from rain. In warm weather, brewing should 
be confined to clear and unclouded days, wlien the 
cooling process could be curried farthest of all. Wo 
have little doubt that wort might easily be cooled 
<lown to the freezing point, if requisite, in our 
warmest summer weather. 

Little can he said about the length of time during 
tvhich the fermentation of ale lasts; because it va¬ 
ries very much according to the heat of the weather, 
and the degree to whicli the wort has been cooled 
down. The following Table will give some idea of 
the length of time which elapsed during the fermen- 
fatioiiK contained in the preceding tables : 

First Taiu-j;. 
ist - - 8 Da) 

t>d - 10 

.hi - - 10 

4 th - 8 

Ath - - <) 

6 th - 9 

7th - - 10 

Second 'J'able. 

1st - - (5 Da 

ad - 8 

3d - - f) 

4th - l.'i 

5th - * 10 

6th - 7 

7th - - 7 

8tli - 7 


WIN G. 


Ist 9 Days. 

2d 

'J'he theory of fermentation has occupied the at- Tliroiy of 
tention of chemists ever since the inunufaelure 
ale began to be attended to by men of science; but 
it is only of late that much light has been thrown 
upon the subject. Lavoisier was the first person who 
attempted to give any thing like a theory of this in¬ 
tricate process. He attempted to determine the 
composition of common sugar, a substance which 
may be fermented just os well as the soluble part of 
malt, and wiiich yields similar products. He endca- 
vourcjl, likewise, to determine the constituents of 
alcohol, the substance formed by fermentation. With 
these data, and with a knowledge of the composition 
of water and carbonic acid, he formed a plausible 
theory, which was valuable as a first approximation, 
though there caa be little doubt that it was erroneou-s 
in every particular. Since that time, several expe¬ 
riments on tlic subject have been made by Thenurd. 
(»uy-J.u.ssac and Thenard, and Berzelius, have de¬ 
termined the constituents of sugar with much care: 
and Theodore de Saussurc has made very elaborate, 
and, we believe accurate, experiments on the compo¬ 
sition of alcohol. 'I'hese facts will enable us to form 
a conception of what takes place during fermenta¬ 
tion. Wc shall first state tho general theory, as re. 
suiting from experiments on common sugar, and 
then give some experiments, which we ourselves 
have made on (ho saccharine matter of malt. 

If a weak solution of sugar in water be kept in a 
warm place, it will ferment of itself, and be convert¬ 
ed into a spiritous liquor, 'i'liis we have tried more 
than once, and always successfully, provided the 
weather was warm. A solution of sugar of grapes 
in water ferments .still more speedily. This is said, 
likewise, to be the ease with sugar of starch; aiul, of 
course, with the saccharine matter of malt. In our 
general view of fernkentation, then, wc may leave 
out of view the siikall quantity of yeast; because it 
is Jkot absolutely necessary, but seems merely to 
render the etfect more rapid, and consequently jire- 
vent the change of the liquid into acidity, which al¬ 
most always takes place when the fermentation is 
slow. 

When the fci'mentutiun is conip]t;ie, the sugar dis¬ 
appears altogether, and two new suhstanee.< arc 
found ill its place. ’I’hese are, carbonic m id and 
alcohol. .All that happens, then, is the resolution ol' 
sugar into the tivo new subslitiice.s, carhoi.ic acid 
and alcohol. It is requisite to know how much of 
each of these substances is formed from a given 
weight of sugar. 

According to l..avoisier’8 experiments, 100 parts 
of sugar yielded, when fermented, 

Alcohol, .'>7.70 

('arbonic acid, 35.31 

He docs not gjve us the .specific gravity of his alco¬ 
hol, but it could scarcely be less tlim O.S J.'i ; for 
when his experiments were niiulc. alcohol of greater 
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Strength was srarctly known. Now, such nlcohol 
contains at least 11 per cent, of water; for that <|uan- 
tity has been actually extracted from it. I'roni Sau.'i- 
sure’s experiments, it is probable that the real cpian- 
tity of water contained in alcohol of the specific gra¬ 
vity is I8.;j87 per cinl. or almost a fifth. On 

this supposition sugar, according to Lavoisier's ex¬ 
periments, yields 


Alcohol, 

47.1 

('arbunie acid, 

3 :,.3 i- 


GO 

1 

Alcohol, 

.57.1 

Carbonic aeid. 

42..y 


100.0 


Thcnard mixed fiO parts of yca.st with .'{00 of su¬ 
gar, and fermented the mixttire .'it the temperature 
of lie inform.s us, that, in four or live d.iys, alt 

iht'.s.icebarine matter h.id disappeared. 'J'he ipi.mtily 
of euibonic aeiil evoKed umoimted by weight to ‘Jt.ti 
parts. It was perfectly pure, being completely absoi li¬ 
ed by water. 'I'he fermented liijuid being distilled, 
j iehied 1 7 1 ..> parts of alcohol, of (he specific gravity 
tt.S'iii. When the residue of the distillation was eva¬ 
porated, I'..' parts o*’ a nauseous aeid suhslance re¬ 
mained, and -fO paits of the jeast still continued un¬ 
altered in appearance, though ’riicnanl assures us 
that it had lo.st the whole of its a/ote. Thus Uie 
products of the fenneiitalions were 


Alcohol of ()..S‘i 2 , - 171 ..') 

Carbonic acid, - - <H.fi 

Nau.scous residue, - J! 2 .f) 

Residual yeast, - - -lO.O 

.{18.1 

Los.s, - .11.!) 


Tot.al, - .'{(iO.O 


Rut as the o-iuscous residue .and rc.sidual Vi Ost, 
nearly make up the ijuanlily of yeast emiilou'd, h>t 
VIS con.sidcr only the prodiieS of doeoniposeil .sugar, 
.sujipo.sing the loss to he proporliotially divided b 
tween the carbonic acid .nul alcohol. Now, alcoliul 
of the specific gravity ( 1 . 822 , contains one-tenth of 
its weight, of water, which can be .separated from it; 
and if we .suppose, with .‘saussure, that absolute al¬ 
cohol contains S.3 per cmt. of water, then the pro¬ 
ducts of sugar decomposed by fermentation, atcord- 
ing to Sans.siire's experiments, arc as follows: 


Alcohol. - • 47 . 7 O 

(hirboiiic acid, ."{4 

88.01 

or, in 100 part?, 

Aleobtil, - 

CarboiVic acid, 42.,i(> 


100.00 


This result approaches so nearly that of Lavoisier, 
that there is reason to suspect Uiat the coincidenco 
is more than accidental. 

According to the e.xperiments of Thcnard and 
Ouy-Lussac, sugar is composed of 

Carbon, ... 4‘2AT 

Uxvgen and hydrogen in the same pro¬ 
portion ns in water, - - ^T.HS 

100.00 

According to one analy.sis of Ikrr.elius, it is com¬ 
posed of 


Hvdiogeii, 

f).,S02 

(’arbon, 

41.11 

Oxygen, 

J!l.().8.{ 


100.00') 

according to another, of 


1 fj drogi'n, 

Carhoii, 

ti.SIU 

12 . 701 . 

Oxygen, 

.70.10.) 


100.000 


Alcohol, .according (o the anril}sis of Saussure, is 
composed of 

Ilvdrogcii, l.'.'.yo or .'{ atoms. 

Carbon, .iI.;is or 2 

Oxygen, ;;i'..;2orl 

100.00 

And carbonic acid is composed of 

Carbon, I or 1 atotu. 

Oxygen, or 2 

Hence it is obvious that sugar can be resolved in¬ 
to iiicohol and eaibonie acid only, on the supposi¬ 
tion that it contains 3 atoms of oxygen, 

.8 atom.s of carbon, 

;{ atoms ol'hydrogen, 

proportioiK wJiieb do not .aeeord with any of the 
analv.ses stateii .ibove. Niijiposing its composition to 
be so, the weight of each of the con.stiiiients jur 
ff'/)/. is a.s I'ollows: 


Hydrogen, 

o.fifi 

Cai 1)011, 

41 ).().'{ 

Oxygen, 



IflO.OO 


On tin's supposition, an integrant particle of su¬ 
gar contains nine atom.-i, namely, three of oxygen, 
three ol carbon, and three ol’ l-.ydrogen; wliieli are 
rapuble of arranging Ibemsclve.s differently, so as to 
form an integrant particle of alcohol (containing .six 
atoms), and an integrant particle of carbonic aeid 
(containing three atoms). 

An integrant particle of sugar is composed 
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lixygfn. Carbon. H^rdrogen. 
S Atomi. S Atoms^ 3 Atemt, 


A particle .of alcohol of _ ^ ^ 

A particle of carbonic acid of 2 1 0 


3.-53 


The weight of n particle of alcohol, - 2.877 

The weight of u particle of carbonic acid, 2.751 

According to these numbers, 100 parts of sugar 
Might by fermentation to be decomposed into 


Alcohol, - 50.76 

Curlionic acid, 49.2* 


100 00 


or it ought to form very nearly equal weights of 
each of these constituents. 

This explanation of fermentation, though in some 
points hypothetical, must be admitted to approach 
pretty near the experiments made upon the subject. 
These experiments are attended with so much tlifii- 
culty. that rigid accuracy cannot be expected. In 
all likelihood, we can never arrive at the truth by 
any other method than that which we have followed 
upon this occasion. Nor will this method bo any 
longer doubtful, as soon as it is .xseertained with pre¬ 
cision, that sugar c.an be resolved into alcohol and 
carbonic acid, and as soon as we know tlie propor¬ 
tions of the two substances evolved. We conceive 
that both Lavoi.sier and Thcnard have stated the 
quantitv of carbonic acid too low, from not being 
aware that the whole of the sugar is never decom¬ 
posed by fermentation. This we conclude from 
some experiments of our own, made on a large scale, 
of which we shall now proceed to give an account. 

Nine different brewings of pure malt were made. 
The worts were weak, and they were fermented us 
strongly ns possible by means of large quantitieti of 
yeast, added at intervals, as is practised by the distil¬ 
lers. The following table exhibits the specific gra¬ 
vity of these worts before and after the fermentation 
was over: 


S|iccific gravity 



•liUo atlri fri 

of the »oi't. 



tulioji. 

1.040 

- 

• 

1.0014 

1.05f> 

- 

- 

1.0016 

1.050 

- 

- 

1.000 

1.0492 

- 

- 

1.0012 

1.04()5 

- 


1.004.5 

1.045 

- 


1.00*7 

1.0*65 

- 


1.0007 

1.051 

- 


1.0007 

1,0524 

• 


l.OOOt 


From this tabic we^see, that only one of the worts 
was reduced by fermentation so low as tlie specific 
gravity of pure wafer. As a good deal of alcohol 
was evolved in each by the fermentation, it is obvi¬ 
ous that they must have all contained a certain por¬ 
tion of saccharine matter undecoinposed, notwith- 
VUL. II. I'.SHT II, 


Mandtng the violence of tlie fermentation, which clc- BrcwhiB. 
vated the temperature of the worts more than 5y de- 
greea. On evaporating a portion of tlie worts of 
each of these brewings, we obtained a quantity of 
undecomposed saccharine matter, which amounted, 
at an average, to one-fifth of the quantity origi- 
nally present. At first they contained, at an ave¬ 
rage, 45 lbs. per barrel of saccharine matter. The 
spent wash, after distillation, contained still 0 lbs. 
per barrel. This liquor was capable of being fer¬ 
mented u second time, and yielding more spirits. 

Now, as these worts were very weak, and as they 
were fermented in very advantageous circumstances, 
and in much greater quantities than either Lavoiser 
or Thcnard could have employed in their experi¬ 
ments, we do not conceive that more than four-fifths 
of the sugar which they employed in their experi¬ 
ments could have been decomjiosed. Now, if to 
the carbonic acid actually developed in their trials 
we add a fifth part, the number will approach very 
nearly to the one which we have deduced from the 
suppo.sition that sugar is decomposed by fermenta¬ 
tion into an integrant particle of alcohol, and an in¬ 
tegrant particle of carbonic acid. 

On comparing the quantity of alcohol of 0.825 
obtained in our experiments from the quantity of 
saccharine matter actually decomposed by fermenta¬ 
tion, the result was, tliat 100 parts of saccharine 
matter yielded almost exactly 50 parts' of such alco¬ 
hol. This would amount to about 40.9 parts of real 
alcohol. There could be no doubt that a portion of 
the alcohol was lost during the distillation, which was 
conducted in the rapid way followed some years ago 
by the distillers in Scotland. If we suppose one fifth 
lost, which is probably not much beyond the truth, 
the real produce of alcohol from the saccharine mat¬ 
ter of mult would be almost exactly one half of its 
weighty which it ought to be, according to the pre¬ 
ceding supposition, that it is decomposed into alcohol 
and carbonic acid. 

When the fermentafion is languid, it is customary 
to beat in the yeast which has collected on the top; 
that is to say, the whole is stirred till the wort and 
yeast arc thoroughly mixed. 

5. The last step of the process of brewing is called Cleansiiit'- 
cleansing. When the violence of the fermentation 
is over, the head of yeast, which covers the top of 
the fermenting tun, diminishes in height by the gra¬ 
dual escape of the carbonic acid gas, which Jieaved 
it into bubbles. If the wort were allowed to remain 
ki the gyle-tun after this has happened, the yeast 
would again mix with it; and the consequence would 
be, a disagreeable bitter t^ste, known among brewers 
by the name of peast hitter. The fermentation would 
likewise continue, though in a languid manner, and 
the ale would soon run into acidity. These acci¬ 
dents are prevented by drawing ofif tlie ale into small 
casks. This is called cleansing. The casks arc 
filled quite full, and left with their bungs open. The 
drawing oft' of the ale from the gyle-tun lowers its 
temperature, and, of course, checks the fermenta¬ 
tion. On this account, the cleansing is sometiines 
practised in summer, when the clevittioii of teiii]jera- 
ture in tlm wort is at its height. 

We have repeatedly obser\ed a curipus circum- 

■' . \ 
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lUpulng. fctancc, during tho cleansing, not very easily ac- 
counted for. If yon take the temperature of the ale 
at the upper siirliice of the gylc'tuu, und then ob> 
serve the temperature of the ule when it Hons iroin 
the stop-cock at the bottom of the tun, we bluill ge¬ 
nerally find it one or two degrees hotter in this latter 
place than at the former. We ought naturally to 
expect the highest temperaturo at the top of the 
gyle-tun. ' 

The ale still continues to ferment after it is put 
into the small casks ; but, as these casks are always 
kept full, the yeast, as it eomis to the smTaee, flows 
out at the bung, and thus sep.irates altogether from 
the beer. It is this separation that has induced 
brewers to distinguish it by the name of <7iYj«s/«g. 
In these casks, then, thcyeiist divides itself into two 
portions, 'fhe greatest part rises up witlt the car¬ 
bonic acid evolved, and flows out at the bung-hole; 
while another portion subsides to the bottom, tiiid 
constitutes what is called the dregs of the beer. It 
is essential to the cleansing, that the casks should 
be always full; otherwise the yeast will not run off, 
and the beer will not become transparent. This ob¬ 
ject is acconipUshed in small breweries by a man 
constantly going round, and filling up the casks as 


they tvork- tloten. But in the London breweries Brewing, 
there is an ingenious mechanical contrivance, which W-y-iww 
answers the purpose perfectly. 

When the fermentation lias subsided, the beer 
will in general be ibund transparent. It is bunged 
up in the casks, and preserved for .sale ; or in Lou¬ 
don, where the <|uantity is too great for this, the 
beer^ is removed into large stone vats, capable of 
holding several thousand barrels, from which it is 
gradually distrihuteil to the consumers. 

In London, where fhe beer is msually sent to the 
puhlic-luMisos as soon as the fermentation is over, 
und before it has h.id time to become fine, it is 
usual to send along with it a iiuantity ot'Jhihig.i, as 
it IS called; that is, a solution of isinglass in weak 
sour beer, made from a fourth mush of the s.anie 
malt. The publican puts a certain (juantity of this 
into every cask. It forms a kind of web at the sur- 
face ol the liquid; and, gradually sinking to the bot¬ 
tom, carries with it all the flocculent matter, and 
leaves the beer transparent. 

, tcrniinale this chapter with a Table, ex- TiiliIe-< of 

hibiting the results obtained by browing with malt Bicwinj;. 
made from a considerable number of different va¬ 
rieties of barley and big. 







M'eiuUt 





Solid Kk- 



CHAIN. 

Weight 

Bnsbrl 

of Mall 

Wort ill 

Spevitii 

Lbs. per K.ii 

- Total 

liaet fiom 

a Solid Kx- 


per 

ol Moll 

per 

Qiavit) 

rvl of Uiy 

tliuiitify u 

f HiisliklMat 

t tl;i(-t tVoiii 


Quality, 

Riislirl. 

used. 

Hii-hcl. 

Barrul..). 

Oi 

I'.xlrai't. 

l>i,y K*- 

in lbs. A. 

ot' 

] lb. of 

lbs. 


lbs. 


Wolfs. 


tisK-r, 

voiriliipois 

K.iw Ciniii 

. Haw tlniin. 

KNOniSK. 











Norfolk - • 

50.375 

00 

.36.58 

f 10.611 
1 7.305 

M06 

1.039 

99.2 1 

35.2.5 J 

13()4.89 

22,7-18 

24.91 

0.1-48.5 

Norfolk - 

.50.375 

47.5 

36.58 

11.18] 

MO! 

97.2.5 

1071.36 

22.588 

24.70 

0.1S4.3 

Norfolk - - 

50.37.5 

55 

36.58 

f 0.176 
1 0.166 

l.U)8 

1.029 

101 1 
25.5 ]■ 

11.5.3.23 

20.976 

22.96 

0.15(;;i 

Norfolk - 

50.375 

GO 

.38.4 

14.77 

J.0.St 

78.125 

1368 

22.8 

23.84 

0.4733 





( 7.072 

1.106 

09.(Xi 1 



Norfolk - - 

.50.37.5 

55 

.38.4 

■s 8..566 

1.0.30 

26.56 }■ 

1220.7 

22.19 

23.20 

0.-1-406 





( 3.38 

J.014 

11,25 J 








f 10.,5S3 

1.1197 

112.5 1 





Suffolk - - 

50.508 

72 

40.56 

i 8.527 

1.0 f4 

40,6 >■ 

1798.46 

24.98 

25.39 

0..5027 





( 3.55 

1.0] 21 

10.0 3 







f 10.733 

i.lOt 

07.25 1 





Kent 

40.750 

GO 

34.88 

7.417 

1.033 

20.25 }• 

132.5.84 

22.005 

21..-58 

0.101-1 





( 4.465 

1.018 

14.75 J 








I 8.954 

1.106 

00.2 1 





Kent 

40.014 

.50 

3S.7G 

< 7.305 

1.032 

2S.2,> J. 

1139.52 

22.79 


0.4863 





( 2.717 

1.010 

15..i 3 







(11.488 

1.117 

110 7 





Kent 

40.0.32 

81.875 

35.44 

< 16.222 

1.049 

1-5.25 J. 

20S7.8G 

24.889 

27.06 

0.5431 





( 2.67.3 

1.008 

6.5 3 





Average 

50.208 


37.02 





22.804 

24.54 

OASOti 

( 

Scotch. 











Haddington 

.52.100 

GO 

38.06 

15,456 

1.105 

98,25 

1510.78 

2.5.199 

27.-l(i 

0.5262 

Haddington 
Haddington .n.d 

52.J90 

1 

72 

30.18 

f 12.603 

1 12.944 

1.104 

1.040 

97.25 ■} 

36.25 j 

1717.74 

23.85? 

24.50 

0.4712 

Hcrwick 

.53.094 

GO 

30 

14.5 

1.092 

85.94 

1475 

24.580 

24.73 

0.1915 

lladdington alirl 




C 8.0 

1.113 

106.25 7 




IJerwick 

,53.004 

5tf 

3!i.6 

< 8.16 

1.027 

27.5 V 

1328 

21-.6 

24.75 

0. 919 

/ 




f 11.00.5 

3.106 

y!».2 5 






G. 


—-- " 



Weight 






Sotid Ex- 



/ 

Wright 

Bnrttek 

of Midt 


Specific 

Lbs. niT 

B.a 

Total 

liact from 

Solid Ex. 

Solid Ev- 

GRAIN. 

per 

of Malt 

/»«• 

Wort ill 

Gravity 

rel of l>ry 

Cinsintity o 

ltuiit)nlM»l 

tract from 

tract from 

Uiisliel. 

used- 

BiuJiCi. 

Uai rcK 

of 

Kictracc. 

Ury Kx- 

in Ih.... A- 

IttiKhcl of 

i III. 

1T< UunliUj. 

lbs. 


Ins. 


Woib. 



traef, 

voii'dupois. 

Raw Grain 

Raw Grain, 





( 10.722 

1.03.3 

24.6 






Ktlinlniriili - 

52.101 

60 

11.92 

■] 2.926 

1.011 

8.8 

V 

1525.93 

25.432 

25.08 

0.4808 





(10.261. 

l.ill 

104 






I 

l^din!)urgh - . 

52.161 

60 

12.26 

f 9.528 
1 1.807 

1.044 

1.013 

40.4 

10..5 


1490.8 

24.846 

25.51 

0.4890 





(11.321 

1.121 

113.5 

) 





Kiliiibiir'ili - 

52.161 

79.125 

■11 

] 16.222 
2.69 

1.01-2 

38.12 

d 

1 

1945.58 

24.588 

25.25 

0.4811 





l.(K)9 

7.25 


1 









f 13.033 

1.10.15 

98.5 

) 





iCi!’.? - 

51.5.Sfj 

72 

38.8 

7.91.4 

1.028 

24.37 

f 

1756.24 

24.39 

24.39 

0.4732 





, 4.138 

1.007.5 

5.02 

) 









13.252 

1.101 

91.37 

7 





I’i'b - 

51.53b 

72 

38.8 

8.5 

1.029 

26.56 

[ 

1784 

24.78 

2-4.78 

0.4808 





6.235 

1.0062 

5 

i 





Average 

52.237 


38.8 





24.696 

25.17 

0.4876 

Bios. 












Lanark 

•1'8.562 

60 

36.11. 

15.3 

1.090 

84 


1282.16 

21.369 

22.08 

0.4547 

l.anark 

tS.562 

72 

36.4.4 

10.9 

■ 11.667 

1.116 

1.010 

109 

36.25 

} 

\ 

1625.63 

22.578 

23.3.3 

0.4804 





i 8.971 

1.111 

104 

7 





Perth 

1.7.854. 

72 

34.11. 

9.055 

1.0.57 

53 


1511.01 

20.966 

21.60 

0.4447 





3.47 

1.016 

13 

S 









(12.094 

J.J21 

113.5 

7 





Penh 

4..S.562 

80 

37.57 

■ 13.686 

1.018 

44.25 

} 

2011.38 

25.1-42 

24.90 

0.5128 





.12.672 

l.i)l] 

8.8 

S 









( 9.809 

1.103 

9(5.4 


> 





Perth 

48.562 

60 

S6.53 

.{ 10..361 

1.0.34 

30.2,5 


- 

1285.39 

21.423 

20.87 

0.4297 





i 2.4.'>5 

1.011 

#8.8 


1 









r 18.(X) 

1.11.5 

108.43 

i 






Al)erdeen 

t.S..562 

72 

36.0:; 

4 9.223 

1.010 

;5,5.2.3 


• 

1678:61 

23.310 

23.14 

0.4765 





i 

1.0075 

.5.93 

j 










(14.00 

1.112 

105 

1 






Aberdeen 

•18.562 

72 

36.03 

■< 8.2.5 

J .0307 

35.92 

1 

1 


1650.74 

22.95 

22.76 

0.46S6 





( 6.21. 

1.006 

5..t.5 







Duniirii'S 

1 1 .GGC' 

f.() 

36.81 

11.75 

1.069 

61.37 


1299.84 

21.66 

21.14 

0 . 4.498 

Average 

18.278 


36.28 





22..424 

22.47 

0.4646 

(iirilih/. 

pNiil-lUlI. 












Norfolk - 

50.57 

60 

.38.437 

18.135 

1.072 

67 


1234.95 

20.583 

22.475 

0.4444 

Norfolk 

,50. .5 7 

70 

38.437 

(10.874 

|_10.W0 

1.106 

1.011 

99.2 

37.25 

} 

1489.92 

21.284 

23.241 

0.4506 

Norfolk « 

51 

50 

37.562 

13.691 

1.081 

75.51 


1181.99 

23.64 

24.5,52 

0.4814 





( 7.722 

1.105 

98.75 

7 





Norfolk 

51 

52 

37..562 

1 7.83 

1.0325 

29 

f 

1144.13 

22.002 

22.852 

0.4481 





t 4.73 

1.0167 

13.44 

3 









( 8.79 

1.071 

65.93 

7 





Norfolk 

51 

50 

37.562 

4 4.87 

1.036 

32.6 

} 

1111.03 

.6.221 

23.078 

0.4.525 





i 8.30 

1.004 

3.44 

j 









(10..527 

1.104 

97.5 

7 





Kent 

49.945 

76 

36.875 

4 8.125 

1.043 

40 

\ 

1624.10 

21.370 

22.504 

0.4.506 





i *.01.3 

1.012 

9.37 

3 





Average 

5().680| 







21 . 8 . 49 ) 

21.117 

0.4561 


Jrfwiii?. 
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Weight Riwhcls 
GRAIN. per of Mall 

Kiwhrl. twetl. 
Sd Quality. Ibit. 


Scotch. 


Wort in 

Sperific 

Gravity 

Barrels. 

of 


Worts. 



Haddington 

Haddington 
Haddington* 7 
Ik-rwick y 

Haddington* 7 
Berwick j 

Fife 


Average 


Jii^x. 

Kirkcudbriglit 
Kirkcudbright 

Ayr 
Ayr 

Angus 

Average j47.1'03| 


j 1560.06 
86.8 1.819.81 

} 1435.15 

00.6 ] 

26.87 } 1376.55 
14.6 ) 

93.75 ) 

50.62 y 1770.96 



111 c wing. 


21.667 

21.997 

23.920 

21.510 

24.600 


22.739 


22.3.59 0.4278 

22.699 0.4343 

24.146 0.4778 

21.831 0.4320 

2.3.137 0.4770 


I56.4.0(J 2 


20.946 


3 d Qiuility. 
Enolish. 


Norfolk 

Norfolk 

Norfolk 

Norfolk 


51.937 72 
51.9.37 
51.625 76 
51.625 76 

47.633 70 

48.000 72 


Average 50.4.55 


Scotch. 

Haddington 



36.683 

36.683 

37.61 

57.61 

35.125 

.35.656 


36.561 


J 10.262 
14.528 
10.484 
11.722 
( 2.986 
J 14.33 
I 7.61 

1 14.333 
6.25 
7.1 

11.717 

12.118 

2.08,5 

11.472 

7.805 

10.08.3 


I. 107 

J. tHO 
1.104 
1.043 
1.012 
1.094 
1.035 
1.092 
1.0477 
1.00f»8 
1.111 
1.028 
1.010 
1.099 
1.036' 
1..507 


[48^%9 

72 

48.8541 

72 

mM. 

■ 

•’ t.930 





21.5193 


21.893 


22.834 

0.11‘>8 


0.4.3.5.S 


0.4324 

21.483 

0.4481 

21..560 

0.4497 

20..552 

0.43.37 

20.8.58 

0.4.399 

2.3.4.57 

0.4.516 

22.16.3 

0.4325 

2.3.0.56 

t>.45TO 

23.820 

0.1614 

23.236 

0.4799 

21.848 

0.4551 

22.980 i 

0.4.562 
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Itnaheb 

Weight 



I 


Solid Ex- 




WeigW 

of Malt 


Spoeifle 

Lbs. per Har 

Total 

tract fVnm 

.Solid Ex- 

Solid Ex- 

GRAIN. 

}icr 

of Malt 

JW 

Wort U ■ 

Gravity 

i«l of Ury 

Qiiaiilitv of 

B«ii.|ietMal 

tract from 

tract from 


Rnsliel. 

lued. 

Bwicl. 

Bartels. 

of 

Extiact. 

J)iy Jis- 

in tbs. A- 

Bnshcl of 

1 lb. 

•SJ Quality. 

Ih-. 


Ibi. 


Worts. 


trad' 

vuirdit|M>i«. 

Raw Oram 

Haw Grain, 

Bi^iS. 















(1.3.083 

1.1067 

99.68 ) 





Kirkcudbright 

44.722 

67.75 

35.031 

-? 6.25 

1.037 

33.43 J- 

1481.78 

tl.871 

2a688 

0.4621 





( 8.472 

1.0047 

3.75 ) 









(1.3.048 

1.0865 

80.6251 





Kirkcudbright 

44.722 

68 

35.031 

{ 5.125 


f 

1306.86 

19.219 

18.161 

0.4061 





(10.083 

1.004 

3.12 ) 





Average 

44.722 


35.031 




20.545 

19.414 

0,4341 
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CHAP. V. 

0/ Ale and Beer. 

Oifli'iciii't! The English word ale is obviously the same with 
iiMtwcfii iiie ijvredish word '61, whicii is applied to the same 
Urn aii'l ferincntfd licjiior; while the word ieer is sy¬ 

nonymous with the German woni Her. These two 
words in (ireat Britain are applied to two liquors 
obtained by terrocutation from the malt of barley; 
but they ditler from each other in several particulars. 
Ale is light-coloured^ brisk, and sweetisiiy or, at least, 
Iree from bitter; while beer is dark-coloured, hitter, 
I’l.iicr. and much less brisk. What is called porter in Eng¬ 
land, is a sp<;cies of beer, and the term porter at 
present signities what was formerly called strotifr beer. 
The original difference between these two liquids 
was owing to the malt from which they were pre¬ 
pared. Ale ntnit was dried at a very low beat, and 
consecjuently was of a pale colour; while beer or 
porter malt was dried at a higher temperature, and 
had, of consequence, acquired a brown colour. This 
incipient charring had developed a peculiar and 
agreeable bitter taste, which was eointnunicated to the 
beer, along with the dark colour. This bitter taste 
rendered beer more agreeable to the palate, and less 
injurious to the constitution than ale. It was con¬ 
sequently manufactured in greater quantities, and 
-oon became the common drink of the lower ranks 
in England. When malt became high priced in con¬ 
sequence of the heavj' taxes laid upon it, and the 
great increase in the price of barley which took 
place during the war of the ItoiicIi Uevolution, the 
brewers Umiid out, that a greater quantity of wort 
of a given strengtli could be prepared from pale 
mall tiiau from brown malt. The consequence was, 
that pale malt was substituted for brown malt in the 
brewing of j'ortcr and beer. We do not mean that 
tlie whole n)alt ciimloyed was pale; but a consider¬ 
able proportion of it. The wort, of course, was 
much paler than before, and it wanted that agree¬ 
able bitter flavour which characterized porter, and 
ntade it so much relished by most palates. 'I'he 
porter brewers endeavoured to remedy these defects 
hy several artificial additions. Tliey prepared an 
artilieial colouring matter, by beating a solution of 
coarse sugar in an iron boiler till it became black, 
Aud was reduced to the consistency of treacle. .The 


smoke issuing from it was then set on Are, and tho 
whole was allowed to burn for about ten minutes, 
when the flame was extinguished by putting a lid on 
tlic vessel. This substance was mixed with a cer¬ 
tain quantity of water, before it was cold. The 
porter is coloured by adding about two pounds of 
this colouring matter for every barrel of wort while 
in the gyle-tun. Some brewers make tlieir colouring 
matter with infusion of malt instead of sugar; and, 
in 1 809, M. de Roche took out a patent for prepar¬ 
ing tile colouring matter from the hudes of malt, by 
burning them like coffee, and then infusing them in 
water. We believe that all these colouring matters 
are of the same nature,^ Of course, the bfiswer 
ought to employ that%ne of them which is cheap¬ 
est. 

To supply the place of the agreeable bitter uhich 
was communicated to porter by the use of brown 
malt, various substitutes were tried. Quassia, coc- 
eulus indicus, and, we believe, even opium were 
employed in successionbut none of tliem were 
found to answer the purpose sufficiently. Whether 
the use of these substances be .still persevered in, we 
do not know, but w o rather believe that they are not, 
at least by the Xanidon porter-brewers. 

It was this change in the use of the mult, which 
occasioned the great falling OS' in the London porter, 
which has been so much complained of, and ascribed 
to so many causes. We do not believe that the 
schemes of Mr Jackson, of notorious memory, 
though they enriched himself, produced the inju¬ 
rious effects upon the London breweries tlnat have 
been ascribed to them. This man, whose character 
was notorious, kept an apulhccury’s shop on Tower 
Hill, and, speculating on the means of ama.ssing 
a speedy fortune, he nit upon the idea of brewing 
beer from various drugs instead of malt and hops. 
But instead of commencing practical brewer him¬ 
self, he struck out the more profltabie trade of teach¬ 
ing his process to the London brewers. Mrs Piozzi 
informs us, that, even from one great brewer, be 
contrived to realize an ampl^ fortune. His me- 
thixls must have been practl^ upon a consider¬ 
able scale for some time; but we have uo doubt 
that they have been all abandoned long ago. It was 
the French war, and the enormous tax upon malt, 
th.it was llic real cause of the t^terkiration of the 
quality of London porter. Nor will il ever recover 
its former good qualities, till the tax mi malt is re- 
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])t(!win$. (luccd to Us former rntc; or, unless the price of 
porter be greatly tnlumccd, which is not likely to 
iiappon. We have soiiicliincs tlumght, that, if quas¬ 
sia were reduced to powder, and burnt like cofloe, it 
might probably be cniployi’d, with great advantage, 
both O'! a coloiiriiig matter ol' porter, and as likely 
to furnish the agreeable bitj4.T, at present ctinsitlered 
as peculiar to brown malt. 

I'he quantity of malt employed annually in Great 
Britain m brewing ale and beer, may be e.-tsily de¬ 
duced from the annual .statemetits of the amount of 
the mult tax, printed by order of the House of Com¬ 
mons. 

Malt cm- In the year 1813, flic gross produce of the malt 
ployeil uii- tax lor Ihigland, was I,.fis. fjd. Now, as 
I" this duty is levied at the rate of four shillings and 
tain.* '* fburpence per bushel, it fid lows, that the cpiantity 
of malt made in Kngland, and charged with duty, 
amounted to 2,410,.‘i8+,81 quarters. If wo udiuit, 
that the quantity of malt actually made, cxceod.s, by 
n per ,rut. what is charged with duty, in that case, 
the whole malt aoliinlly mmle in Mnglund during the 
year 1«I3, was 2,.'537,204 quarters, ,, 

In Scotland the actual receipts during the year 
1813, wore L. 1.34,IOf>, 12s. 0;^d. This, at the rate 
of three shillings and eightpenee and half a fartliing 
per bushel, which is the rate ol the duty for Scot- 
ion^, makes the amount of the quarters of midt made 
ill that kingdom during the year I.SI.'i, to be 
.01,4.30’.32. We cannot ber^make the alhnvancc of 
r> pcr'ccnt. for the increase of bulk from mailing; 
because we do not know what portion of this mult 
was made from English and wlmt from Scotch 
barley. But as the duty in the Highlands of Scot¬ 
land is lower than in the Lowlands, and, as it can¬ 
not bo doubted, that a very considerable proportion 
of the barley malted in Scotland is the growth of 
JSngland, perhaps we shall not err very far if we 
reckon the whole of the malt actually made in Scot¬ 
land in 1813, at.lot),000 quarters, which is only 
one twcRty-sixth part of the whole malt made in 
Great Britain. Hence it follows, that four times as 
much beer is consumed in England as in Scotland, 
in proportion to the population of the twottiountrics. 
This is a prodigious advantage in favour of Stsotlaud ; 
for tlierc cannot be a doubt, that beer is inferior in 
salubrity to plain water as a beverage, and that, if 


the money spent by the common people in Eng- Birwis?. 
land on beer, were employed to buy food, they woidd 
be nmch more healthy, stout, and liapjiy than they 
arc at present. 

In the year 1814, the gross recei[)ts of the malt 
tax in England amounted to L. 4,772,.'i.';2, .'s.x. 5 ^d. 

'J'hi.«, at the rate of four sbilling.s and I'mirponce per 
buslid, indicates 2,7.'5.3,2t>8.(> quarters of malt; and, 
making an allowance of S per cciil., it follows, that 
tlie Tvholc malt made in Ihigland in 1814, amuunU-d 
to g,8<)0,}>32 quarters. 

In Scotland, during the .s.atm' year, the gro.ss re¬ 
ceipts on the mall duty amounted to L. r2.‘>,7K7, 7s. 
lO^d., which, at the rate of three shillings and i ight- 
penco one-eighth j)er bu.slicl, indicates 
quarters of malt. We may increase this im ac¬ 
count of the incre.ase of mall not reckoned in the 
tax, and on account of the tax in the lligli.'ainls 
being lower than in the Lowlands, to yo.doo (pmr- 
ters of malt, which is a tenth less than the qiunitily 
malted in 181.3, while, in England, llio <piantilv 
malted hud increased consider.ably. Tims, it aj)- 
pcars, that the whole quantity of malt made in Great 
Britain during the year 1814, was 2,980,<132 quarters. 

Malt made in 1813, in quarters, 2,()37,204 

Ditto in 1814, - - 2,<180,932 


Mean, . . 2,80<1,0(')8 

But this consumption of barley, enormous as it i.'S, 
by no means gives us the whole of that grain con¬ 
sumed annually in Great Britain in the mannlintnrc 
of spiritous liquors. For the distiller.- employ at 
least two-thirds of the barley which tiny use in 
the stale of raw grain. Now, tins quantity doc.s 
not pay any malt tax. and, of course, is not included 
in the preceding estiiiiatt. It might be po.ssible to 
form an ide.t of tbi.s quantity iVom llie duty levied 
upon spirits; but such an impiiry would be foreign 
to the subject of this article. 

But perhaps the following Tible, exhibiting the 
quantity of porter browed bj the ihirte. n prii.i ijml 
liou.-es in London, during caeli oftbela.-t nine years, 
will give the reader a more accurate coin-eplion of 
the extent to which this trade is carried in this 
country. * 


• There are many other porter-brewers in London besides those whose names are contained in this Table. 
The following were the seven next in order to those given in the Table for 1812, witli the quantity of porter 
manufactured by each: 

Martinenu and Co. - - 24,143 barrels. Tickcls - - - 18,071 barrels. 

Hodgson ... 24,143 Dickinson - - . Hi, 292 

Pryors ... 2(i,2l0 Green and Co. - - 14,090 

Starkey - - 18,136 

If we were to give an opinion rcspt^cting the diflerent modes followed in the different housc.s, we would 
place Martineau at the head of the trade in point of accuracy and skill. 

The following Table exhibits the quantity of strong ale brewed by the seven principal houses in London, 
in the year eu#ingfthe 5th of July 1815 s 

Strettonlmd Co. - 27.094 barrels. Hale and Co. - - 10,134 barrels. 

Wyatt ,1 • - - 22,146 Ball and Co. - - 7,98.5 

Cbiirrv gton and Co. - 20,44 4 Thorpe and Co. - .’>,433 

< <odi/g and (V - I4,4yi 


V 



I - 1.1.. ■ . ■ ... 


<hiaiitily Brewed ii 
One Year, ciKliii|| 

July 1807- 

22521 

July J.809. 

Jidy tSiO. 

July tail. 

July ISIS. 

July tsta 



IJ-* 

Barrels. 

Bairela, * 

Bairels. 

Barrels. 

Bairels. 

Ilsriels. 

Barrels. 

Biirrtls. 


Barclay & Per- 










kins 

16(),600 

184,19(1 

, 20.5,328 

23.5,0.53 

264,105 

270,2.5fe 

257,265 

262,467 

337,621 

Mi'ux, Reid, & 










Co. . . 

170,87.0 

190,1 (>9 

UiltJIltfi 

211,009 

220,091 

188,078 

165,153 

165,628 

182,104 

Trueman, Ilan- 










bury, & Co. 

135,972 

117,.374 


144,990 

142,179 

160,164 

110,114 

145,141 

172,162 

|1’. Calvert iSr Co. 

83,001. 

C«,024 


13.3,491 

105,887 

108,212 

100,093 

100,391 

119.333 

iWhiibivadvvC'o. 

101.,2.TJ 

111,185 

100,275 

110,9.39 

122,.3l() 

122,416 

1.3.5,892 

141,104 

161,018 

11. Meux. & Co. 



40,663 

93,660 

10.3,!.52 

102,493 

62,012 

100,776 


Coiulre . 

Ha,27.3 

70,5()1 

75,551 

85,150 

81,761 

100,821 

97,035 

95,.398 

105,081 

Brow 11, Parry, it 










Co.» . . 

12.5,(554 

1,31,647 


84,475 

72,367 

51,274 

45,500 

30,163 


(iood Wynne, 










Skinui‘r,&'Co. 

72,.580 

70,232 

60,23.3 

74,23.3 

85,181 

81,022 

71,467 

62,019 


J.('alvertf . 


38,002 

39,155 



28,038 


30,252 

32,350 

I'.lliot Sc Co. . 

47,388 

48.(5()0 


57,2.51 


.58,03.5 

49,269 

45,1 (is 


'I’aylor . . . 

30,273 

32,800 

40,007 

44,510 

46,222 

51,220 

41,8.50 

42,126 

51,294 

Clowes, .Mad- 










dax,& Newbury 

38,544 

39,27.3 

40,231 

41 ,.594 

36,872 

34,016 

29,844 



'J'otuls 

1,092,441 

1,10.3,032! 

1,132,366 

1 ,.316,31..5 

1 ,.3.38,478 


1,21.5,494 

1,220,616 

1,451,688 
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To form a proper estimate of the quantity of por¬ 
ter contained in tliis Table, it is necessary to know 
that the London barrel contains 36 gallons. 

'i'lie usual limits of the wort of strong ale in thiis 
country, may be stated at fxoin 60 to 120 pounds /;fr 
barrel, or from the specific gr-avity 1,064 to 1.11275 
at the temperature of 60“. The highest priced ales 
arc not always the strongest; as the price depends 
in a great measure on the reputation of the brewer. 
Till! f(‘rinentation of ale is not carried for; the con- 
.•.ecjuence is, that a eon.siderable portion of the sac¬ 
charine matter still remains in the liquid, appjirontly 
unaltered. By means of tlie infusion of nut-galls, 
too, traces of starch may be still detected in strong 
ale even atler it has been kept for some time in 
bottles. 'I'hc annexed Table exhibits the original 
strength of the wort before the fermentation began, 
.ind likew ise the iliininiition of specific gravity pro- 
diiceil by the fermentation, or the alleumlion, as tliis 
diminution is termed by brewers and distillers. 

As a certain qiiautity of alcohol is evolved in the 
.ale by the fermentation, it is obvious that the last 
column is not quite accurate. The real quantity of 
saccliarine matter in each of those also must be 
greater than what is indicated in that column, be¬ 
cause the efl'cet of the saccharine matter, in increas¬ 
ing the .specific gravity of the ale, is counteracted 
by the alcohol, which tends to diminish that specific 


Original 
sperifie 
gruvity 0 
tlie Won 

lbs. per bar. 
rel of sacclia 
I riiic matter 
. in it. 

' Specific 
- gravity 
of tile 
AJe. 

lbs. per has- 
rel of Mccln 
rine matter 

ill It. 

Attenuation 
' orprofipi;tioi] 
ufiuiSlil^ 
rioe maftcr 
Jccotuposeil. 

1.095 

88.75 

1.0.50 

46.25 

0.478 

1.091s 

8.5.62 

j 1.01.2 

38.42 

0.552 

1.0829 

78.125 

11.020.5 

16.87 

0.787 

1.08625 

80.625 

1.02.36 

20.00 

0.757 

1.078 

73.75. 

1.028 

24.25 

0.(;98 

1.070 

_ -jMi 

6ilb0 

•‘t, 

ld)285 

2'5.00 

0.615 

l.l()|||U|^75 

1.040 

36.3.'} 

0.613 

1 - 

1.1025 

^ 95:93 

1.042 

38.42 

0.6 

1.0978 

91..56 

1.0.3075 

27.00 

0.705 

1.0956 

89.37 

1.0358 

32.19 

0.640 

1.11.3 

105.82 

1.0352 

31.87 

0.(J6l 

gravity. By casting the eye over the preceding Ta¬ 
ble, it will be seen-that the attenuation docs not fol¬ 

1.1092 

102.187 

1.0302 

26.75 

0.60.5 

low the ratio of the strength. It was greatest of all ] 
in flu: third, and least in the first brewing. Tliesc 

1.1171 

110.0 1 

1.040 

36.25 

O.C69 

brewings being the same willi those given in the ] 
fourth chapter, in order to illustrate the quantity of 

i.ios 

96.4 1 

1.0271 ? 

"''23.42 

0.757 

yeast used in fcrmenliog, the reader, by comparing | 

1.066 

61.25 1 

1.0214 

17.« 

0.7t)9 

the two iauies togetner, win oe auic to lurm some ' i 

.. 

_ . .' \ 


* During the last four years in the table, we have substituted Cox and CampbelH^ 
f During the last four years, we have substituted llulliugsworth and Company. 
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BREWING. 


Brewing, conclusions respecting; the effect of different quanti- 
ties of yeast, and different temperatures upon the at¬ 
tenuation of strong ale. 

Streiigtli of Porter is much weaker than strong ale. The ave- 

Porter. specific gravity of porter-wort, according to 

Shannon (a.s deduced from his strengtii by the sac~ 
eharometer), is I.Odt.'S, which indicates 60 pounds 
per barrel of saccharine extract. Hence the reason 
why it is so much less glutinous and adhesive than 
strong ale. The fermentation which porter under¬ 
goes is, we believe, iimcli less than tliat of ale. Hut 
we have no very accurate information on the subject. 
According to the experiments of Mr Brandc, brown 
stout, which is the strongest porter made in London, 
contains f).8 per cent, by n>easure, of alcohol of tlie 
specific gravity 0.825. If he had given us the spe- 
cuic gravity of thi.< porter before distillation, it would 
have enabled us to determine in some measure the 
error in the attenuation, as indicated by the saccha- 
rometer. 

The porter-brewers in London use three kinds of 
malt; namely, pale malt, amber malt, and brown 
malt. These three arc mashed separately, and the 
worts from each are afterwards mixed together in the 
same fermenting vessel. In some breweries, as in 
that of Barclay and Perkins in the Borough, there 
are three separate mash-tuns. In other breweries, 
the custom k to mash one kind of malt the first day, 
another kind the second day, and a third kind the 


third day. The firft day’s wort is put into tlie fer- Biewiog 
menting ve^'I, apd mixed with yeast; and the other 
two worts added to it successively us they are 
formed. Hence it is very difficult to determine with 
accuracy the strength of the worts in the London 
breweries. It could only be done by knowing the 
quantity of wort from each malt, and its specific 
gravity when let into the fermenting vessel. We 
have had an opportunity of determining the strength 
of the porter wort in ail die prineiptu breweries in 
London. The average specific gravity of brown- 
stout wort is r.06S4. The wort of the best common 
porter is of the specific gravity 1.0535; that of the 
worts or weakest is as low as 1.0374. Tlie average 
specific gravity deduced from ao brewings was 
1.0500. Such wort contains about 46.4 lbs. per bar¬ 
rel of saccharine matter. Judging from the taste of 
some of the worts, quassia seems to be employed in 
considerable quantity by some of the brewers, and 
much more sparingly, if at all, by others. The ler- 
mentation of porter is carried on with considerable 
rapidity, so that it is over in two or throe days. The 
specific gravity of the porter is usually bi ouglit down 
to 1.013 or 1.017. The specific'gravity of the best 
brown-stout, after standing some months in the 
bottle, is 1.0106. The proportion of pale and brown 
malt used in the different houses varies. One of the 
best brewers in London uses nearly 2 parts pale mab 
to 1 part brown. (j.) 


EXPLANATION OF THE PLATES. 


Figs. 1. and Plate XL., explain the arrange¬ 
ment of the Utensils and Machinery in a Porter- 
Brewery on tlie largest scale; in which, however, it 
must be observed, that the elevation fig. 1. is, in a 
great degree, imaginary, as to the plane upon which 
it is taken; but the different vessels are arranged 
so as to explain their uses most readily, and, at the 
same time, to preserve, as nearly os possible, the re¬ 
lative positions which are usually a8sign|i||j|||^each, 
in works of this nature. > 

The malt for the service of the br^vn^ill^orcd 
in vast granaries or matt-lofts, usually situated in 
the upper part of tlie buildings. Of these, we have 
only been able to represent one at A, fig. 1.; tlie 
others, which are supposed to be on each side of it, 
cannot be seen in this view. Immediately beneath 
the granary A, is the mill, in the upper floor of 
which are two pair of rollers, for bruising or crush¬ 
ing the grains of the malt. (An enlarged repre¬ 
sentation of the rollers is given at figs. 3. and 4.) 
In the floor beneath the rmiers are the mill-stones 
66, where the malt is sometimes ground, instead of 
the simple bruising which it receives by passing be¬ 
tween the rollers. 

The malt, when prepared, is conveyed by a 
trough into a chest r/, from which it can be elevated 
by the nctioi: af a fpiral screw e (sec also ffgs. 5. and 
6.), into the Itf 'ge ^hest or binn B, for ground malt, 
situated inimej'iately over the ma.shing-tun D. The 
malt Ls reser ed in tht( binn till wanted ; and it is 


then let down into the mosliing-tun, where the ex¬ 
tract is obtained by hot water supplied from the 
copper G. 

The water, for the service of the brewery, is ob¬ 
tained from the well E, by a lifting pump worked by 
the steam-engine, and the forcing-pipe / of this 
pump, conveys the water up to the large rwervoir 
or water-back F, placed at the top of the engine- 
house ; from this cistern iron pipes are laid to the 
copper G, and also every part of the establishment 
where cold water can be wanted for cleaning and 
washing the vessels. 'I'lie cop)>er G can be filled 
with cold water by only turning a cock; and the 
water, when boiled therein, is conveyed by the pipe 
g, into the mashiiDg-tuii D ; it is introduced beiieutli 
a false bottom, upon which tiic malt lies, and ris¬ 
ing up through the holes in the false bottom, it ex¬ 
tracts the saccharine matter from the malt; a greater 
or less time being allowed for the infusion, accord¬ 
ing to circumstances. The instant tlic water is drawn 
off' from the copper, fresh water must be let into it, 
in order to be boiled ready for the second mashing; 
because the copper must not be left empty for a mo¬ 
ment, otherwise the intense heat of the fire would 
melt the bottom. For the convenience of thus letting 
down, at once, as much liquor as will fill the bottom 
of the copper, a pan or second boiler is placed over 
the top of the copper, as seen in fig. .3. Plate X LI., 
and the steam rising from the copper, communicates 
a considerable degree of heat to the contents of the 
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A particle of of % ^ , 
A perticte caiboi^ic a^ia m S 


The weight of a particle of alcohol, • 

The weight of a particle of carbonic addi 



«£ <|itaAfttjn»tatioB, whidi e|e- 
'**‘“*‘V« wore than fiO de. 


8.m 

8,751 


According to theae nuQibera, 100 patU of Wgar 
ought by fermentation to be decompoaed into 


Alcohol, 
Carbonic acid, 


50.76 

49.84 


of the worts of 

ending wcae binewitigti; tfA twaindd a quantity of 
and^ompttted aibcbarina matter, which amounted, 
at Aft average, to one-Mh of the quantity origi* 
aal^ preaent. At first they contained, at an are* 
n^/45lbK'j)(»rlMlTei of saccharine mattar. 1716 
aftbt distiUation, contained still 9 lbs. 
ptr bilYdl. liquor vM capable of being ibr* 
tnCDted a Sedond time, an^ yielduig tnojre spirits. 

Now, as these worts Were very weak, and as they 
were fermented in very advantageous circumstances, 
and in much greater quantities than either Lavoiser 
or^'fhenard could have employed iu their axperi, 
menta, wa do not conceive that more tlum four^fiitiis 


100 00 

or It ought to form very nearly equal weights of 
each of these constituents. 

This explanation of fermentation, though in sogie 
points hypothetical, must be admitted to approach 
pretty near the experiments made upon the subject. 
These experiments are attended with so much difii* 
culty. that rigid accuracy cannot be expected. In 
all likelihood, we can never amve at the trutli by 
any other mctliod than that which we have followed 
upon this occasion. Nor will this method be any 
longer doubtiul, as soon os it is ascertained with pre» 
tision, that sugar can be resolved into alcohol and 
carbonic acid, and as soon os we know the propor¬ 
tions oi the two substances evolved. We conceive 
that both Lavoisier and Thenard Iiave stated the 
quantity ot caibonic acid too low, from not being 
await that the whole of the sugar is never decom¬ 
posed by hi mentation. This we conclude fiom 
bOtne experiments of our own, made ou a large scale, 
ot which we shall now proceed to give an account. 

Nine diiferent brewings of pure malt were made, 
riie worts were weak, and they weie fermented as 
strongly us po^slblc• by means of large quantities of 
) cost, added at intervals, as is practised by the distil¬ 
lers. The following table exhibits the specific gra¬ 
vity of these worts betore and after the termentation 
was over: 


S|ui ifir aiavit) 
ot the wutl. 

J.040 




Specific RrsTity of 
ditto aftei fii men¬ 
tation. 

1.0014 

1.056 




1.0016 

J.050 




1.000 

1.04Q8 




1.0018 

1.0*65 




1.0045 

1.045 




1 0047 

1.0465 




1.0007 

1.051 




1.0007 

1.0584 




1.000* 


brom this table we see, tliat only one of the worts 
was 1 educed by fermentation so low aS the specific 
gruMty of pure water. As a good deal of alcohol 
was evolved in each by the fermentation, it is obvi¬ 
ous that they must have all contained a certain por¬ 
tion of saccharine m.itter undccomposcd, notwitb- 
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of the sugar which they employed in their experi¬ 
ments comd have been decomposed. Now, if to 
the carbonic add actually developed in tbeir trh^ 
we add a fifth part, die number will approach vhr^ 
nearly to the one whidi we have deduct ftom 
supposition that sugar is decomposed by fermenta¬ 
tion into an integrant particle of alcohol, and an iit- 
tegrant particle of carbonic acid. 

On comparing the quantity of alcohol of 0.885 
obtamed in our experiments from the quantity of 
saccharine matter actually decompdsed by fermenta¬ 
tion, the result was, that 100 parts of saccharine 
matter yielded almost exactly 50 parts of such 
hol. This would amount to about 40.9 ports of teal 
alcohol. There could be no doubt that a portion of 
the alcohol was lost during the distillation, which was 
conducted in the rapid way followed some yean ago 
by the distillers in Scotland. If we suppose one fifth 
lost, which 18 probably not much beyond the truth, 
the real produce of alcohol from the saccharine mat¬ 
ter of malt would be almost exactly one halt of its 
weight, which it ought to be, according to the pre¬ 
ceding supposition, that it is decomposed into alcohol 
and carbonic acid. 

When the fermentation it languid, It is customaiy 
to m the yeast which haa collected oq the top; 
that is to say, the whole is stirred till the wort and 
yeast ar ejho roughly mixed. 

5, Tl^j^ step of the process of brewing is called Cteansioe 
cleansa^^^hvn the violence of the fermentation 
IS over, the head of yeast, which coven tiio top of 
the fermenting tun, diminishes in height by the gra¬ 
dual escape of the carbonic acid gas, which heaved 
it into bubbles. If the wort were allowed to remain 
m the g}le-tua after this has hap^ued, the yeast 
would again mix with it; and the mgs^lquence would 
be, a disagreeable bitter taste, known amon^ brewera 
by the name of yeast bitter f The fermentation would 
likewise continue, though in a languid manner, and 
the ale would soon run into acidity. These acci¬ 
dents are prevented by drawing off the ale into small 
casks. iW is called cleanaju- Ibe casks arc 
filled quite full, aiA left with tl^ bungs open, Ihc 
drawmg off of the ale fiom the gyle-tun lowers its 
temperature, and, of course, cheiAs the fermenta¬ 
tion. On this account, the clearyittg is sonictimes 
practised in summei, when the elekticVi ot tempera¬ 
ture in the wort is at its heightyr i 

We have repeatedly obsenra a cuiVous cirenm- 
3 P 






Brewing. 


it4nce> duriirg the 

couiu^ for. If .you take th.e^t!ciii|^ 9 iktaire of t^f^ ole 
at the tl{>per sumce of t&e and, tfeie&oh« 

Berrw the temperature of the ate when it flows fironr 
thc stop-cuck at the bottom of the tun, we shall ge* 
nerally find it one or two degrees hotter .in this latter 
place than at the former. We ought .naturally; to 
expect the highest temperature at Ae top of:the 
gyle>tuu. 

The ale still continues to ferment after it iS put 
into the small casks; but, as these casks arc always 
kept Alii, the yeast, as it comes to the surface, flows 
out at the bong,- and thus separates aJtogetlier frmn 
the beer. It is this separation that has induced 
brewers to distinguish, it by the name of cleansing. 
In these casks, then, the yeast divides itself into two 
portions. The greatest part rises up with the car¬ 
bonic acid evolved, and flows out at the bung-hole; 
while another portion subsides to the bottom, and 
constitutes what is called the .dregs of the beer. It 
is essential to the cleansing, that the casks should 
be always foil; otherwise the yeast will not run off, 
and the beer will not become transparent. This ob¬ 
ject is accomplished in small breweries by a man 
constantly going round, and Ailing up the casks us 


,th^ is ao'^ 


1^'^/thoi;liitowefi.e8 Brewing. 
w^tmiciSl. qpttifrivtutce, which W-y-ew. 
meetly.- 


iias eluded, the beer 
be fou^ transparent. - It is bunged 
up fai ^'Casks, aml'preseirved for sale; or in Lon- 
don, w]mro .the''4|u^tity is too great for this, the 
^ removed into large stone vats, capable of 
several thonsaad barrels, from which it is 
grwmally distributed to thd^ consumers. 

In London, where the beer is usually sent to the 
pubitorhouses as soon as the fermentation is over, 
and bcfdre it, has had time to become flne, it is 
usual to send along with it a quantity of;f«i»^r.v, as 
it 18 called; that is, a solution of isinglass in weak 
sour beer, made from a fourth mash of the same 
malt. The publican puts a certain quantity of this 
into every c^. It forms a kind of web at the sur¬ 
face of the liquid; and, gradually sinking to the bot¬ 
tom, carries with it all the flocculent matter, and 
leaves the beer transparent. 

We shall terminate this chapter with a Table, ex- Tables of 
bibiting tile results obtained by brewing svith malt Bieviing. 
made from a considerable number of difl'erent va¬ 
rieties of barley and big. 



WeiKlit 

igni Bnuliels of Malt 
er of Malt per Wort in 

iliel. used. Bushel. Uarri!j!i. 

w. lbs. 


English. 
Norfolk • 
Norfolk 
Norfolk - . 
Norfolk 


- 150.9^5 60 36.58 

50.375 47.5 36.58 

50.375 55 36.58 

50.375 60 S8.4 


Norfolk - - 5aS75^55 S8.4. 


Suffolk 


50.508 72 40.36 


Kent - - 49.75ffl60 34.88 


Kent . - 49.914 50 35.76 



49.052 81.875 35.44 


f 10.611 
1 7.305 
11.131 
r 9.176 
I 9.166 
14.77 
7.972 
8.566 
3.88 
10..58S 
8.527 

lCfc7S3 
7.417 
4.465 
8.954 
7.305 
2.717 
11.488 
16.222 
2.67311.008 


99.2 1 

85.25 / 

97.25 
101 I 

25.5 f 
78.123 


112.5 7 
40.6 f 
10.0 J 

97.25 ' 

29.25 • 
14.75 . 
99.2 ' 

28.25 ■ 

15.5 

110 '■ 

45.25 ■ 

6.5 . 


Average 


Scotch. 

Haddmgton 152 

Haddington 152 

Haddington ayd 
Berwick 
Haddington a^d 
Berwick , 



1364.89 22.748 
1071.36 22.588 
1153.23 20.976 
1868 22.8 

1220.7 22.19 
1798.46 24.98 

1325.84 22.095 
1139.52 22.79 
2037.86 24.889 


22.894 


1510.78 25.199 
1717.74 23.857 

24.580 


Solid Ex- 

trai't fiein 
1 111. of 
Bow Ciniii. 



















nnwlngt 
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fTT^ 
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Butiiett 

ofMatr 
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'' GRAIN. 

Weiiflil 

p«r 



tirwifr 

Oiy 

: (3na»tit« 0 


1 £x- 

(irfi*tlWuu« 

SitUil Ex. 
tract frum 


Ruiiie). 


Buiyie!. 

liST 


of 

EktnoL 

Ory-Ra. 

It MkA* 

of 

l lb. 

l«( QuatUy. 

Ibk 


(forth 


tr«et 


Raw Grain 

Ra# Grata. 

' 




f 10.722 

1.033 

24.6 ■) 

isism 




Ediaburgh • 

52.16^ 

160 

41.92 

1 2.926 

1.011 

. '■ 3 . 8 ''.-’. 

25,432 

( 

25*08 

0.4808 


f,. 


(10;SSS4 

1 . 111 . 

304 




Edinburgh - 

59.164 

m- 

42.26 

f 9.528 
1 1.807 

1.044*' 

r.013 

40.4': 

: 10 .S ■ 

H90.8 

24.846 

25.51 

0.4890 





111.324 

1.121 

118^5 > 





Edinburgh - 

59.lQi 

79.125 

41 : 

1 16.222 

1,042 

88.32 Y 

1945.58 

24.588 

25.66 

0.4841 




( 2.69 

1.009 

7.25- S 









f 13.033 

1.1055 

■ OSS ) 





rife 

51.53^ 

72 

S8S 

■{ 7.944 

1.028 

»4.37 > 

1756.24 

24.39 

24.39 

a4732 





1 4.138 

1.Q075 

5.02 

. 








(13.2.52 

i.ioi 

94.37 1 





I'ifc - 

51.5S‘J 

72 

38.8 

4 8.5 

1.029 

26.56 'V 

1784 ■ 

24.78 

24.78 

0.^8 





( 6.235 

1.0062 

5 3 





Average 

52.237 


88.8 

'.aj.... ■. . 

II 



21.69() 

25.17, 

.0.4fe76 

Digs. 









, 1 '' 


Lanark 

■18..5C2 

60 

86.44 

15.3 

1.090 

84 

1282.16 

21.369 

22.08 . 

0.4547 

Lanark 

48.5(32 

72 

36.44 

:i0.9 

■,11.667 

1.116 

1.040 

109 > 

36.25 1 

1625.63 

22.578 

28.33 

0.4804 





8.971 

1.111 

104 1 





Perth 

47-854 

72 

34.44 

9.655 

1.057 

53 }. 

1511.01 

20.986 

21.60 

0.4447 





3.47 

1.016 

13 3 









■ 12.094 

1.121 

113.5 1 





PcrUi 

48.562 

80 

3T«57 

< 13.686 

1.048 

44.25 1 

2011.38 

25.142 

24.90 

0.5128 





.12.672 

1.011 

8,8 , 









r 9.809 

1.103 

96.4 





Perth 

48.562 

60 

36.53 

4 10.361 

1.034 

30.25 . 

1285.39 

21.423 

20.87 

0.4297 





1 2.4.55 

1.011 

8.8 









f 18.00 

l.J 15 

108.43 





Aberdeen - 

48.562 

72 

36.03 

i 9.223 

I.04G 

.35.25 . 

1678.61 

23.810 

23.14 

0.4765 





i 6 236 

1.0075 

5.93 



♦ 






(14.00 

1.112 

103 

• 




Aberdeen 

48.562 

72 

36.03 

.? 8.25 

1.0;107 

3.5.92 - 
5.45 , 

lbSO.74 

22.95 

22.76 

0.4686 





( 6.24 

J.(X)8 





Dumfries 

1 . 7 . 001 ; 

60 

36.81 

14.75 

1.069 

64.87 

1299.84 

21.66 

21.14 

0-4498 

Average 

48.278 


36.28 



.s* 


22.424 

22.47 

0.4646 

•Jd QualUif, 
Kn<,lish. 











Norfolk 

50.57 

60 

38.437 

18.135 

1.072 

67 

1234.95 

20.583 

22.475 

0.4444 

Norfolk - 

50.57 

70 

38,437 

r 10.874 

110.000 

1.106 

1.041 

99.2 > 
97.25 ( 

1489.92 

21.284 

23.241 

0.4506 

Norfolk * 

51 

.50 

37.562 

18.694 

1.081 

75.51 

1181.99 

23.64 

mss'd 

0.4814 





( 7.722 

1.105 

98.75 7 



N 


Norfolk 

51 

52 

37.SG2 

^ 7.83 

1.0325 

29 i 

1144.13 

22.002 

22352 

0.4481 





( 4.73 

1.0167 

13.44 3 









f 8.79 

1.071 

65.93 1 





Norfolk - 

51 

50 

37.562 

4.87 

1.036 

32.6 }• 

1111.03 

: 2/i 

23.078 

0.4525 





1 8.30 

1.004 

3.44 3 









r 10.527 

1.104 

97.6 7 

’..^V 



Kent 

49.945 

76 

36.875 

.? 8.125 

1.043 

40 }• 

1624.10 

21.970 

22.504 

0.4506 





t 4.013 

1.012 

9.37 3 


T • ^ 



Average 

5 O. 68 O; 


_i 





21,84^ 

25tll7 

0.4561 
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.rsT'' • ■. 


OIMIN. 

3d iiaaHiy. 


Scotch. 

Haddington 

Haddington 


I iicmisaim 

■iSlSSii 


Haddington &1 
Berwick J 


Weight Bnttu^ of'Mali Specifi 

ptr ofMalt ,|»oi* Wort in Grovhj 

ttiuboi. iised. findiel* Banolh of 

llM. lbs. Woi 


r 11.378 
tl3.00Q 
15.S06 
fid 
\ *.1$ 

! 10.55 
8.22 
Q.722 
11.429 
7.25 
7.25 


Average 


Kirkdu'dBriglit 

Kirkcudbright 

Ayr 

Al^ 

Angus • 


Average 47-40.' 


3d Quality. 

Enolish. 
Norfolk - 

Norfolk - • 

Norfolk . 

Norfolk 



Average 50.45 


Scotch. 

Haddington {48-96 
Haddington 
Berwick - ' 



Brewings 


1.082 
1.109 
1.047 ' 
1.075 
1.011 
1.105 
1.041 
1.1028 


.21.831 0.4320 

23.137 0.4770 


22.739 22.834 0.4498 


1210.02 2X).177 20.428 0.4358 

1441.37 20.019 20.208 0.4324 

1062.66 21.253 21.483 0.4481 

2111.22 21.543 21.560 0.4197 

1565.06 21.737 20.552 0.4337 


36.683 
36.683 
37.61 
37.61 • 

35.125 

36.656 




10.262 
14.528 
19.^4 
11.722 
2.986 
14.33 
, 7.61' 
14s.3d3 
6.25. 
7.1 

11.717 

12.118 

2.085 

11.472 

7.805 

10,083 



20.946 


0.4399 


1.094 

1.035 

1.092 

1.0477 

1.0098 

i.ni 

1.028 

1.010 

1.099 

1X)36 

1.507 


1587.24 22.045 23.457 0.4516 

1519.95 21.11 22.463 0.4325 

1676.85 22.064 23.056 0.4570 

1732.36 22.794 23.820 0.4614 

1536.88 21.95,5 23.236 0.4799 

1540.3 21,393 21A48 0.4551 



22.980 

0.4562 

19.617 

0.1006 

23.378 

0.4774 

20.233 

0.4141 

01 

n ^ 1*7 






































Itrcwing^. 


. GRAIN. 

3d thuUitff. 

Wel^t 

per 

Busliel. 

Ibi. 

Hnsheb 
of Malt 
used. 

W^t 

of^t 

Bnshel. 

! • ■ 
t-RfSrtiu 
B^rsls. 

Sbedfie 
Grsvfly 
of ‘ 
Worta 

Bar 
re! oimy 

ExUaet. 

' 

Mimirtily of 
1 Diy ife. 
tract 

SbfldCx. 

uartbMi 
BwhelhtsH 
teUM. A-. 
Toirdttpoia. 

Solid Ex. 
tract from 
Bushel of 
Raw Grain 

SdidEx. 
tract from 

1 lb. 

Raw Urain. 

Bigs. 


• 














(13.083 

1.1067 

99.68 

1 





Kirkcudbright 

44.722' 

67.75 

35.031 

i 6.25 

1.037 

33.43 

p 

1481.7^ 

21.871 

20.688 

0.4621 





( 8.472- 

1-0047 

3.75 

1 







' 

r 

(13.048 

1.0865 

80.6251 






Kirkcudbright 

44.722 68 

35.031 

^ 5.125 


1 

“ i 


1306.66 

19.219 

18.161 

0.4061 


1 



(10.083 

1.004 

- 3.12 J 

i 


4. 



Average 

44.722 

35.(»1 




< 

2a545 

19.414 

0.4341 
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CHAP.V. 

^ 0/ Ale and Beer. . 

•,‘ i' • 

UifliTonr« The English word is obviously the ^tue'witli 
biiwofii tlic Swedish word ol, whi^ is applied t^.the same 
?\lc' hind of fermented liquor; while the word ieer is sy* 

iionyniuus with the German word bier. These two 
words in Great Britain are applied to two liquors 
obtained by fermentation from the mdt of barley; 
but they differ from each other in several particulars. 
Ale is light-coloured, brisk, and sweetish, or, at least, 
free from bitter; w'hile beer is dark .Coloured, bitter, 
-*oiiei. and much less brisk. What is called porter in Eng¬ 
land, is a species of beer, and the teriq. porter . 
present signifies what was formerly called etrong b(kr. 
The original di0ference between these two liquids 
wiis owing to the malt from which they wore pre¬ 
pared. Ale malt was dried at a very low heat, and 
consequently was of a pale colour; while beer or 
porter malt wus dried at a. higher temperature, and 
bad, of consequence, acquired a brown colour. This 
incipient charring bad developed a < pei^uUar and 
agreeable bitter taste, which was coinnutnid^ to the- 
beer, along with the dark colour. Thb-OitM:- taste 
rendered beer more agreeable to thc'pmiite, and less - 
injurious to the constitution than ale. ‘ {.t was <wa- 
Bcquently manufactured in greater quantities,, and 
soon became the common drink of thf lower ranks 
in England. When malt became high p|ieed in con¬ 
sequence of the heavy taxes laid uppni it, and^tiie 
great increase in the price of .barley which tbbk 
place during the war oi the Freqeh Revolu^on, the 
brewers found out^ that a greater quantity df wort 
of a given sbren^ could be prepared ftom pale 
malt than from brown malt. The consequom^ was, 
that pule malt was substituted for brown qialt in the 
brewing of porter and beer. We do not' nteahi that 
the whole molt employed was pale; but a consider¬ 
able proportion of it. ITie ivort, of course, was 
much paler than before, and it wanted that agree- ” 
able bitter flavour which characterised poyter, and 
made it so much relished by most palates. The 
porter brewers endeavoured to renn^dy these defects 
by several artificial additions, ’fliey prepared an 
artificial colouring matter, by heating a solution of 
coarse sugar in an iron boiler till it became black, 
aiut was reduced tp the consistency bf treacle. The 


smoke issuing fkom it was then set <ni fire, end .the 
' whole waef iiulowed to bum for about ten mantel, 
w.hen the flame Was extinguished by putting n lM bn 
the vessel. This substance was mixed with ai.cCr* 
fain quantity of watifr, before it was ^e 

porter is coloured by adding about twO' of 

tills colouring matter for every bairel of while 
in the g^-tun. Some brewers mbke their colouring 
matter with infUsion of malt idistead bf sugar,; ati£ 
in 1809) M. de Roche took out a patent for prepar¬ 
ing the.colouring matter from the husks of malt, by 
burning them like coflee, and than infusing them in 
. water. We., believe that ail these iudouring iqatteni 
are of tiie same nature. Of course, tlie brewer 
ought to employ that one of, them which is cheap¬ 
est. 

To supply the place of the agreeable bitter which- 
was communicated to porter by the use of brown 
malt, various substitutes were tried- Quassia, coo- 
cuius indicus, and, we believe,, even opium were 
employed, in succession; but none of them were 
found to answer the purpow sufiicienfly. Whether 
the usd of these substances Im still pmevered in, we 
do not kiiow,| bat we rather believe that they are not, 
at least b)t l^Copdon portirtibrewbrs. 

It wan thv'change ia the use cd! the malt, which- 
occasioned'.fbe great fiilling off in the London porter, 
which has been so mach complained of, and ascribed 
to sq many canses. We do not believe that the 
Bcbemes. or Mr-'. Jackson, of notorious memory, 
though they enriched bim^r, produced the inju¬ 
rious ef&cte upon the London bfieweries tiiat have 
been ascribed to them. This roan, whose character 
-was .notorious, bwt an apothecary’s shop on Tower 
Hfll,’ apd, - speculating on the moans of amosslpg 
a sp^yfornioe, he hit upon the) idea of brewing 
beer frpifi various drugs instead of malt «nd hops. 
But instead of commencing practical brewer bun- 
self, he struck out the more profitable trade of tciich- 
ing Ills process to the London brewers. Mrs Fiozai 
inmrms us, that, even from one great brewer, he 
contrived to realize an ample fortune. His me¬ 
thods must hav^i been practised upon a consider¬ 
able scale fbr some time; but have no doubt 
that they have been all abandoned long ago. It ivaa 
the French war, and the enormous tax upon malt, 
that was die real cause of the ^tcrioration of thq 
quality of London porter. Nc/Vill :t ever recover 
its former good qualities, tiy^’Rie tax on malt ig ns^- 
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' nortoi\j^ greatly enhoooedj whic&’is aetdikely to 
happen, we Imre so»etiitM»:tho^ht|'th*tv if.quas- 
aia were reduced to poiydor, ood burnt like coffee, it 
mi^t probably be employed, with great advantMc, 
botli os a colouring matter of porter, and as likely 
to furnish the agreeable bitter, at present considered 
m* pecuHor to brown malt. ... „ . „ 

TJie quantity of molt employed annually m Great 
Britain m browing ale and beer, may bo easily de¬ 
duced from the annual statements of the amount of 
the mult tax, printed by order of the House of Com- 





mons. 


Malt em¬ 
ployed au- 
unally in 
Great Uri- 
tain. 


In the year 1813, the gross produce of &e malt 
tax for England, was L. 4,188,430, Ss. ffd. Now, os 
this duty is leviijd at the rate of four sliillings and 
fourpeace per bushwl, it follows, that the quantity 
of iwttlt made in England, and charged witli duty, 
amounted to 2,416,384.81 (juarters. If we admit, 
that the .quantity of malt actually madcy exceeds, by 
3 per eept- what is charged with duty, in that case, 
the whole malt actually made in Engiand during the 
year 1813, was 2,537,204 quarters. 

In Scotland the actual receipts during the year 
181.3, were L. 184,106, 12s. Ojd. This, at the rate 
of three shillings and cightpence and half afarthing 
per bushel, which is the rate of the duty for Scot¬ 
land, makes tlie. amount of tlio quarters of malt made 
in that kingdom during the j^ar 181.3, to bo 
91,436,32. We cannot hero make the allowance of 
5 per cent, for the increase of bulk from malting; 
because wo do not knopr what portion of this malt 
was mode from English and what from Scotcli 
barley. But as tbo duty in the Highlands of Scot- < 
land is lower than in the Lowlands, and, os it cm- 
not be doubted, that a very considerable proportion 
of the barley m^ted in. Scotland is the growth of 
England, perhaps we shall not err very lay if wc 
reckon the whole of the malt uctuidly made in Scot¬ 
land in 1813, «t'^ 100,000 qum-ters, • fi-Mch is only 
one twenty-sbtdi part of the whole n^lt made in 
Great Britain. Hence, it follows, that four times as 
much beer is consumed in En^and as lit- Scotland,, 
in proportion to the populstibn of the two countries. 
This is a prodigioua advantage in Ikvour of Scotland ; 
for there cannot bo,a doubt, that beer is inferior in 
aalubrity to plain water a» a beverage, and that, if 


tlie money spest-Tgr tlie common peopla'ip-'Ehg- Brewier- 
Ismd on beer,,ware employed to buy food, tliey would 
be much more healthy, stout, and happy Uian they 
are at present. 

In tfi« year 1814, the gross receipts of the malt 
tax in England anMonted to I,. 4,772,332, 5». S^d. 

This, at tlie rate of four shillings and fourpcncc per 
bashcl, indicates 2,753,26'8.6' ipiarters of matt; and, 
making ax {allowance of 3 per cent., it follows, tliat 
the whole m^ made In England in 1814, amounted 
to 2,890^32 quarters. 

In Scotland, during the same year, the gro.sa re¬ 
ceipts on the malt duty amounted to L. 125,787, 7s. 

10|d., which, at the rale of three sliillings and eight- 
ponce <one-eighth per bushel, indicates 85,.521.IS 
quarters of malt. We may increase this on ac¬ 
count of the increase of mmt not reckoned in the 
tax, and on account of the tax in the Highlands 
being lower than in the Lowlands, to qo.OOO quar¬ 
ters of malt, which is a tenth less than the quantity 
malted in 161.3, while, in England, the quantity 
malted 1*^ increased considerably. Thus, it ap- 

S ears, tlia't the whole quantity of mult made in Groat 
Iritain during the year 1814,'was 2,980,932 quarters. 


Malt made in 1813, in quarters, 
Ditto in 1814, - - 

Mean, 


2,637,204 

2,980,9.32 


2,809,068 


But this consumption of barley, enormous as it is, 
by no means gives us the whole of that grain con¬ 
sumed annually in Great Britain in the manufacture 
of spiritous liquors. For the distillers employ at 
least two-thirds of the barley which they use iu 
the state of Taw grain. Now, this quantity docs 
not pay any mdt tax, and; of course, is not included 
in tne preceding estimate. It might be possible to 
form an idea of -this quantity from the duty levied 
' upon spirits; but such an inquiry would be foreign 
to the subject of this article. 

But perhaps, the folloiKing Table, exhibiting the 
quantity of pOrttr brew^ by the thirteen principal 
houses in London, during each of the last nine years, 
will give tlie reader a more accurate conception of 
the extent to which this trade is carried in this 
country. *' 


* Th^e are many oUidr porter-breiRers ia London besid^ those whose names are contained in this Table. 
Tlie foUowing were the seven next in order to those given in the Table for 1812, with the quantity of porter 
manufactured by each: 

Martineau and Co. - 24,148barrels. Tickelf '? - - - 18,071 barrels. 

• Hodgson - - . 2-^143 'Dickinson - . . 16,292 

Pryors - • - 20,210 Green and Co. - - 14,090 

Starkey - - 18,136 ^ 

If we were to give an opinion respecting the different modes followed in the different houses, wc would 
place Martineau at the head of the traip in point of accuracy and skill. 

The following Table exhibits the qus^tity of strong ale browed by the seven principal houses in London^ 
in the year ending the 5th of July 18 iS’: . ■ 

Stretton and - 27.094 barrels. ' Hide and Co. - - 10,1.34 barrels. 

Wyatt I- • 22,146 Ball and Co. - - 7,9«3 

Charrington and, Co. 20,444 Thorpe and Co. - 5,433 

Ooding and Cp^' - 14,491 


7 



Br<‘wln;. 







•SI 

* 'i * 



. .Srt ■ 

1 Karteta. 

Baraels. 





- 

Bsmb. 

Oatrsia . 

Barclay & Per- 


1 

i ^r|,- 

' ‘ 




'* *. «• c* 


kins . .. 



235,058 

2u,m 

’25i>s?59 


«62#467 

337,621 

Meux, Reid, & 

Go. . . 

1 

170,879 


mm 

S2Q,0l9i 


165,153 

165,628 

182,104 

Trueman, Han* 
bury, & Co. 

185,978 

U7,S74 

■ 

130,84^ 

144,g>^0 

143,179 

BBiSS 

■140,114 

145,141 

178,16* 

F. Calvert dr Co. 


68,924 

mo,363, 
'^00,275 

133,491 


108,21* 

100,093 

100491 

119^333 

Whitbread <i'Co. 


111,185 


192,316 

188,446 

: 135,898 


161,018 

H. Meux & Co. 
Combe . 

88,*78 

70,561 

40,663 

75,551 

93,660 

85,150 


102,4})S 

100,824 

KK 

100,776 

95,398 

■ OMUllI 

Brown, Parry, & 
Co.* . . 

125,654 

131,647 


84,475 

72,367 

51,274 

45,600 

30^162 

38,107 

Good Wynne, 
Skiiuier,&Co. 

78.580 

70,232 

60,233 

74,238 

85,181 

, 81,022 

71,467 

62/119 

7i,0B0 

J. Calvert f . 
Elliot Si Co. . 

87,033 

47,388 

HH 

39,155 

45,608 

57,851 

58,042 

. 28,038 
58,035 

49,969 

30,258 

45,162 

Si,966 
56,9*2 

Taylor . . , 

30,273 

t!iS! 


44,510 

46,882 

■ 51,230 


42,126 

51,294 

Clowes, Mad¬ 
dox,* Newbury 

38,544 

39,87-^ 

4C!^3l| 

41,594 

36,872 

34,016 

29,844 

Totals 

1,098,451 


Bm 


1,338,478 

1,356,085 

1,215,494 

1,S30.6i6 

1,451,688 


To form a proper estimate of the quantity of por¬ 
ter contained in this Table, it is necessaiy to know * 
tliat the London barrel contains 36 gallons. *• . 

The usual limits of the wort of strong ale in this 
country, may be stated at from 60 to 120 pounds per 
barrel, or from the specific gravity I.064 to 1.11275 
at the temperature of 60°. The highest pric^ ales 
are not always the strongest; as the price depends 
in a great measure on the reputation of the brewer. 
The fermentation of ale is not carried far; the con¬ 
sequence is, that a considerable portion of the sac¬ 
charine matter still remains in the liquid, apparently 
unaltered. By means of the infusion of nut-galls, 
too, traces of starch may be sfill detected in strong 
ale even after it has been kept for some time in 
bottles. Tlic annexed Table .exbd>itB .Uib original 
strength of the worjt before the femen.tatioa began, 
and likewise the diminution of specific gwivity. pr^ 
duced by the fermentation, or the at/eawataon, as this 
diminution is termed by brewers and distillers. 

As a certain quantity of alcohol is evolved in the 
ale by the fermentation, it is obvious that the lost 
column is not quite accurate. The real quantity of 
saccharine matter in. each of these also must be 
greater than what is intlicated in tliat column, be¬ 
cause the effect of the saccharine piatter, in increas¬ 
ing the specific gravity of the ale, is counteracted 
by the alcohol, which tends to diminish that specific 

Orifrinil 
gperific 
gravity o< 
the Wort 

lbs. per bar¬ 
rel or sacebs 
1 riue matter 
in it. 

1 SpecUie 

‘.7K 

Ate. 

lbs. i^'hsT' 
re) OTMcchi 
fine iiwHor 
111 it. ' 

Altdhuation 
' or proportion 
oftaW j 

rin« matier 
deeon posed. 

1.095 

88 . 7 s 

1.050 

46.25 

0.478 

1.0918 

85.62 

1.042 

88.42 

0.552 

1.0829 : 

78.125 j 

1.0205 

16.87 

0.787 

1.08625 

80.625 

1.0236 

20-00. 

0.757 

1,078 

73.75 

1.028 


0.698 

1^70 

65.00 

1.0285 

25.00' 

,0.-6l 5 

].10(»J5 

93.75 

1.040 ; 

36^25 

0.613 

I1.IO25 

95.93 

14)42 

38.42. 

0.6 

1,0978 

9 I.S 6 

1.03075 

27.00 

0.705 

1.0956 

89.37 

1.0358 

32.19 

0.640 

1.113 

105,82 

1.0352 

31.87 

•0.661 

gravity. By casting the eye over the preceding Ta¬ 
bic, it will be seen timt the attenuation does not fol¬ 

1.1092 

102.187 

1.0302 

26.75 

0.605 

low the ratio of the strength. It was greatest of all ] 
in the third, and lea5t in the first brewing. Tl'csc ■ 

1.1171 

110.0 

1.040 

36.25 

0.669 

brewings being the same uriith those given in the ] 
fourth cliAptcr^ in order to illustifftto the tjuuitity of « 

1.103 

96.4 1 

1.0271 

93.42 

0.757 

yeast used in fennentiug, the reader, by comparing j 

.066 

61.25 1 

1.0214 

17,8 

0.709 

inc two laoics togciner, win do aoie to lorm seme 


* During the last four years in tlie. table, we have substituted Cox and Campbel'^ 
t During the last four yours, we have substituted Hollingsworth and Company. 



























Strength of 
Porter. 


condtu^i rinpeeting thie 
tie» differenit'tci 

tenustion of strong ale. . , ,, 

■Poster is much wealter. tluui llfcnig 
rage ^eciflc gravity of porter-wort, according to 
Shannon (as deduced from his stretigte by the sac- 
eharometer), is 1.0b45, which indicates. 60 pounds 
per barrel of saccharine extract.' Hence the reason 
why it is so much less glutinous and ieidhesive than 
strong ale. The fermentation which porter under¬ 
goes IS, we believe, much less than that of ale. But 
we have no very accurate information on the subject. 
According to the experiments of Mr firande, brown 
stout, which is the strongest porter made hi London, 
contains 6.8 per cent, by measure, of alcohol of tlie 
specific gravity 0.82^. If he had given us the spe¬ 
cific gravity of this porter before distillation, it would 
have enabled us to determine in some measure the 
error in the attenuation, as indicated by the saccha- 
rometer. 

The porter-brewers In London use three kinds of 
maltt namely, pale malt, amber malt, and brown 
malt. These three are mashed separately, and the 
worts from each are afterwards mixed together in the 
same fermenting vessel. In some breweries, as in 
that of Barclay and Perkins in the Borough, there 
ore three sejiarate mash-tuns. In other breweries, 
the custom is to mash one kind of malt the first day, 
another kind the second day, and a third kind the 


third ‘day.'wort 
mentihg vess^tabAlj^ixed'wifli'Jeasf rtuid throth'^' 
'■ • ■ ' ' tWo wOra byo fdded^to it sutfCO^'Veljr as they a 


^other 
, are 

formed. Hehtfeiit is^ery difficult to determine with 
accuracy the stn^n^ of the worts in tW London 
breweries. It could :'.pply be -done by knowing the 
quantity Of wort’^.Sfbtla each malt, and its specific 
gravity when let into the fermenting Vessel. We 
nave had an opportOUity of* determining the strength 
of the po rtqt^w ort in dl the principal breweries in 
London. average specific gravity of brown- 
-Btout. wort BJ.0684. The wort of the best common 
porter is .of the specific gravity 1.0585; that of the 
worts or weakest is as low os 1.0874. The average 
specific gravity deduced from 20 brewings was 
1.0500. Such wort contains about 46.4 lbs. per bar¬ 
rel of saccharine matter. Judging from the taste of 
some of the worts, quassia seems to he employed in 
considerable quantity by some of the brewers, and 
much more ^ringly, if at all, by others. The fer¬ 
mentation of porter is carried on with considerable 
rapidity, so that it is over in two or three days. The 
specific g^vity of the porter is usually brought down 
' to 1.018 or 1.017. The Bp|cific gravity of the best 
brown-stout, alter standing some months in the 
bottle, is 1.0106. The proportion of pale and brown 
malt used in the different houses varies. One of the 
“* ^st brewers in London uses nearly 8 parts pale malt 
to 1 part brown. (j.) 


EXPLANATION 

Figs. 1. and 8., Plate XL., explain the arrange¬ 
ment of Uie Utensils and Madiinery in' A Porter* 
, Brewery on the largest scale; in which, however, it 
must be observed, that the elevation fig. 1. is, in a 
great degree, imaginary, as to the plane upon which 
it is taken; bdt (he different vessels are arranged 
so as to explain.their uses most readily, and, at the 
same time, to preserve, as nearly as^posnble, the re¬ 
lative positions which hre usually oimgned .to each, 
in works of this nature.; ' . 

The malt for the service of tfie brewery is rtOred 
in vast granaries or malt-lofte, usually situated in 
the upper part of the buildings. Of these, we have 
only been ^leto represent one at A, fig. l,{ the 
Others, which are supposed to be on each side of it, 
cannot be seen in this view. Immediately beneath 
the granaiy A, is the mill, in the. upper floor of 
which are two pah* of rollers, for bruising or crush¬ 
ing the grains of the malt. (An enlarged repre- 
sentetion of the rollers Is given at fi^ 8. and 4.) 
in the floor beneath the rollers ate me mill-stonea 
ib, where the malt is sometime^ ground, instead of 
the simple bruising which it receives by passing be¬ 
tween the rollers. 

The malt, when prepared, is conveyed by a 
trough into a .from which it can be elevated 

by the action screw e (see alte figs. 5. and 

6.), into the largi^pest or binn B, for ground malt, 
situated immediately^ver the moshing-tun D. The 
malt is reserved in fhf hino till wanted; and it is 


OP THE PLATES. 

then let down into the mashing-tun, where tlie ex- 
tract is obtained by hot water supplied from the 
copper G. . 

IWe water, for the service of the brewery, is ob¬ 
tained from the well*£, by a lifting pump worked by 
the steam-eu^ne, and me forcing-pipe f of this 
pump, conveys the water up to the large reservoir 
or water-back F> placed at the top of the engine- 
house ; from, this cistern iron pipes are laid to the 
copper G, and also cVery part or the establishment 
where cold water can be' wonted for cleaning and 
washing tho vessels. The copper G can be filled 
with cold water by ouiy turning a cock; and the 
water, when boiled therein, is conveyed by the pipe 
g, into tlie mashing-tun D ; it is introduced beneath 
a false bottom, up'on which the malt lies, and ris¬ 
ing up Uirough the holes in the false bottom, it ex¬ 
tracts the sacchame matter from the molt; a greater 
or less time being allowed for the infusion, accord¬ 
ing to circumstances. The instant the Water is drawn 
ofl'from the copper, fresh water, must be let into it, 
in order to be boiled ready for the second mashing ; 
because the cupper must not be left empty for a mo¬ 
ment, otherwise the intense heat bf the fire would 
melt the bottom. For the convenience of thus letting 
down, at' once, as much liquor as will fill the bottom 
of t^'-copper, a pan or second boiler is placed over 
tlie top of the i^per, as seen in fig. s. Plate XLI., 
and the steam rising from the copper, communicati's 
a considerable degree of heat to the contents of the 
4 



BREWING. m 


Deiicnption pan, without any expcnce of fuel. This will be more 
minutely explained hereafter. 

During the process of mashing, the malt is agitat* 
cd in the masli-tun to expose every pr"t to the ac¬ 
tion of the water. This is done by a machine con¬ 
tained within the mash-tun, and put in motion by 
the horizontal shaft H, leading from the mil). The 
mashing-maciiine is shown in hg. i. Plate XLl. 
When the mashing is finished, the wort, or extract, is 
drained down from the malt, into a vessel I, of simi¬ 
lar dimensions to the mash-tun, and situated immedi¬ 
ately beneath, from which it is called the under- 
bacL Here the wort does not remain longer than is 
necessary to drain off the whole of it from the tun 
s»bovc. It is then pumped up by the three-barrelled 
pump A-, into the pan at the top of the copper, by a 
pipe which cannot be seen in the Plate. 

The wort remains in the copper pan until the 
w'Utor, fur the succeeding mashes, is discharged from 
the copper. But this waiting is no loss of time, 
because the heat of the copper and the steam arising 
from it, makes the wort, which had become cooler, 
ready for boiling. 'J’lie instant the copper is empty, 
the wort is let down from the pan into the copper, 
and the second wort is pumped up from the under- 
back into the cojjper pan. The proper proportion 
of hops is thrown into the copper through the near 
hole, and then the door is shut down, and screwed 
last, to keep in the steam, and cause it to rise up 
tiirough pipes into the pan ; and by bubbling up, 
through the wort in the pan, it communicates so 
much heat, that it is soon ready for boiling in its 
turn ; for it is to he observed, that the different worts 
follow each other, tliroiigli all the different vessels, 
with the greatest regularity, so that there is no loss 
of time, but every part of the apparatus is constantly 
employed. When the boiling of the wort has con¬ 
tinued a sufficient time to coagulate the grosser 
part of the extract and to evaporate part of the 
water, the contents of the cojvper are run ofl’ through 
a large cock into the jack-back K ; which is a vessel 
of Milfieient dimensions to contain it, and provided 
with a bottom of cast-iron plates, perforated with 
small holes, through which the wort drains and leaves 
the hops. 'I'he hot wort is drawn oft’froin the jack- 
back through the pipe /^, by the three-barrelled 
pump, which throws it up to the coolers L; this 
pump being made with diflerent pipes and cocks of 
communication, to serve all the purposes of the 
brewery except that of raising the cold water from 
the well. The coolers 1., are very shallow vessels, 
built over one another in several stages; and that 
part of the building in which they are contained, is 
built with open lattice-work on all sides, to admit 
the free current of air. When the wort is suffi¬ 
ciently cooled to bo put to the first fermentation, it 
is conducted in pipes, from all the diflerent coolers, 
to the large fermenting vessel or gylc-tun M, wliioh, 
with another similar vessel behind it, is of sufficient 
capacity to contain all the beer of one day’s brew¬ 
ings. 

When the first fermentation is concluded, the 
beer is drawn off from the great fermenting vessels 
RI, into the small fermenting casks, or cleansing ves¬ 
sels N, of wJiicli there are a great number in the 
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brewery. They are placed four together, and to each Oo,wii|.iioii 
four a common spout is provided to carry ofl’ the *** '*^’**^ 
yeast and conduct it into the troughs u, placed lie- 
ncath. In these cleansing vessels the beer remains till 
the fermentation is completed, and it is then put 
into the store-vats, which arc casks or tuns of au 
immense size, where it is kept til) wanted, and is 
then drawn off into barrels and sent away from the 
brewery. The store-vuts are not represented in the 
Plate, but are of a conical figure and of diflerent 
dimensions, from fifteen to forty feet diameter, and 
usually twenty feet in depth, 'fhe steam-engine 
which puts all the machinery in motion is explained 
by tlie figure. On the axis of the large fly-wheel, is 
a bevelled cog-wheel, which turns another similar 
wheel upon the end of nn horizontal shaft, which ex¬ 
tends from the engine-house to the great horse- 
wheel, which it turns hy means of a cog-wheel. The 
horse-wheel puts in motion all the pinions for the 
mill-stones hb, and also the horizontal axis which 
works the three-barrelled pump k. The rollers aa 
arc turned by a bevelled wheel upon the upper end 
of the axis of the horse-wheel, which is continued 
for that purpose ; and the horizontal shaft H, for the 
mashing-engine, is driven by a pair of bevelled wheels. 

There is likewise a sack-tackle, which is not repre¬ 
sented. It is a machine for drawing up the sacks of 
mail from the court-yard to the highest part of the 
building, whence the sacks arc wheeled on a truck to 
the malt-loft A, and the contents of the sacks are 
thrown in. 

The horse-wheel is intended to put in hor-ses occa¬ 
sionally, if the steam-engine should I'all; but these 
engines are now brought to such perfection that it 
is very seldom any accidents occur with iliem. 

Fig. ‘2. Plate XL. is a representation of the ferment- 
ing-houso at tlic brewery of Me-ssrs. Whitbread and 
Co. Chiswcll Street, London, which is by far the most 
complete in its arrangement of any work of the kind, 
and w’as erected after the plan of Mr iliehardson, 
who conducts the brewing at those works. The 
whole of fig. 2. is to be considered os devoted to the 
same object as the large vessel M, and the casks N, 
fig. 1. In fig. 2. r is the pipe which leads from the 
diflerent coolers to convey the wort to the great fer¬ 
menting vessels or squares M, of which there are 
two, one behind the other; //"represents a part of tlie 
great pipe which convoys all the water from the well 
E, fig. 1. up to the water cistern F. 'riiis pipe is 
conducted jmrposely up the wall of the fomieuting- 
liouse, fig. 2., and has a cock in it, near r, to stop the 
passage. Just beneath this passage a branch-pipe p, 
proceeds and enters a large pipe xi, wliidi has the 
former pipe r, withinside of it. From the cncl of the 
pipe .r, nearest to the .squares M, another branch nn 
proceeds, and returns to the original pipeyi with a 
cock to regulate it. The object of this arrangement 
is to make all, or any part of, the cold water flow 
through the pipe xx, so as to surround the wort- 
pipe r, which is only made of thin copper, and lower 
the temperature of the wort passing through the pipe 
r, until, by the thermometer, it is found to have the 
exact temperature which is desirable, hel’ore it is put 
to ferment in the great squai;< 'M. Hy means of 
the cocks at n and p, the quauiiiy of cold water, 
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Iii fii ijpiion wlu'ch sliall pass in contact with the Surface of the 
pjpg rcjiulated at plcftBUre, so as to have a 

command of tlic heat of the wort when it enters into 
the scpuirc. 

Wlion the first rermentation in the squares M is 
itnisiicd, tlic bi-er is drann ofl’ i'rotn them by pi|)08 
marked v, uiiil conducted I>y its brunches U’ to tiie 
ditt'erciit rows of formeiitiri}' tuns marked NN, which 
fill all the bml.lino. Uetween every two rows are 
placed larpic troughs, to contain the yeast which 
they throw oil'. 'I'hc Plate shows that the small 
linis are all placed on a iower IcicI than the bottom 
of the griMl vessels M, so that the beer will (low into 
them, and, by staii^iiig in tliem all, will till tbcm to 
the same level. When they ari- filled, the commu¬ 
nication-cock is shut; but, as the working offof tlu* 
yeart diminishes the quantity of beer in each ves¬ 
sel. it i.s necessary to (ill tliem np .agnin. For this 
purpose, the two laice vats 0() are filled from the 
great ves.-i;l.-> M. before .'iiij beer is drawn oil' into 
the small casks N, and tlii-. rjuantity of beer is re¬ 
served at the higher level for tilling up. 'Fhc two 
veK.sels ()() arc, in realilv, ]>laced between the two 
sijuarts \r, hut we have bien oMiued to plrice them 
hO that they can bo seen. Near each lilling-up 
tun o i.s a eisteni /, w'lth a pipe of coiiimunieatioii 
from the tun (), and this pipe i.s closed by a fiout- 
valve. 'I'be small cisterns Mi.ive alw;i\s a commu¬ 
nication with the pijies, wliitb lead to the small fer¬ 
menting ve.ssels N ; and therefore the surliiee ol’llie 
heel in ail the tnns and in the ei.sterns will alivays 
he at the sanic level; and as this level suhsiilcs by 
the working oft’ of the yeast from the tun.s, the float 
sinks, and opens tin- valve, so as to admit a siifii- 
eieney of beer from the filling up tuns o, to restore 
the Mirf.ices of the beer in nil the liiiis, and also in 
the cistern t to the original level. In order to carry 
ofl’tbc yeast wliicb is produced by the fermentation 
of the beer in the tuns ()(), an iron dish or vessel is 
made to float upon the surface of the beer which 
tiiey contain; and from the centre of this dish a 
pipe o descends, and passes thiough the bottom of 
the tun, being filled through a collar of leather, so 
as to be tight, at the same lime that it is at liberty 
to .slide down as the surface of the beer descends in 
the tun. The yeast (lows over the eilge of this dish, 
and is conveyed down the pipe to a trough beneath. 

Beneath the fermenting house are large arched 
vault.s P, built of stone, and lined with stucco, into 
these the beer is let vlovvn wlieu siittieieiitly ferment- 
<'d, and is kepi till wanted. These vaults arc used 
at Mr Whitbreail’s brew'ery instead of the great 
store vats of which we have before spoken, and are 
in some respects preferable, because they pn'serve a 
great equality of temperature, being beneath the sur- 
lacc of the earth. 

Figs.,‘{. and 4. Plate XL. represent the malt-rollers, 
or niuchine for bruising the grains of mult. A is the 
hopper, into which the malt is It t down from the malt- 
loft above; and from this the limit is let out gra¬ 
dually through a sluice or slitling-shuttle a, and falls 
between th.' rollers BD. These rollers are made of 
iron, truly cylindrical, and their pivots are received 
in pieces of brass Sif into iron frames, which are 
bolted down to the wlSflcn frame of the machine. 


A screw, E, is lapped through the end of each of Description 
tlie.se iron frames ; and by these screws the bru-sses 
tan be forced forwards, and the rollers made to 
work closer to each other, so us to bruise the malt 
in a greater degree. G is the shaft by which one of 
the rollers is turned: and the other receives its mo¬ 
tion by means of a pair of etpiak cog-wheels H, which 
are fixed up<in the ends of the pivots, at the opposite 
ends of each of the rollers ; d is a small lever, which 
bears upon the teeth of one of these cog-wheels, and 
is thereby lifted up every time a cog pusses. This 
lever is fixed on the extremity of an axi.s, which 
passes across the wood franic; and in tiie middle ot* 
it li.is a lever c. fig. fl. hearing up a trough vvhicli 
hangs under the oiiening of the liopiuT By this 
means the trough b is constantly jogged, and sliake.s 
down tlie malt regularly from tlie hopper and lets 
it fall between the rollers; v. is a .scraper of jroii 
plate, wliieh is always made to bear against the sm- 
iaee of the roller by a weight, to remove the grains, 
which adhere to the roller. 

l'i,g. b. is the screw by which the ground or hnii.'ied 
malt is raised up, or convt'ycd from one part of the 
brewery to anotln. r. K is an iocllned li.ir or trough, in 
the centre ol' whieh the axis of tlie .M.'rcw il is placv'd. 
and the spiral iron plate or vvoriii, which i^ fixed 
projecting from the axis, and which forms the screw, 
is m.ule very nearly to fill the lower part of the in¬ 
side ('1' till* box. By this ineans, whtu the screw Ls 
turiud round by the wheels FI’, or by any other 
meaiiii, it raises U|i the mall from tliu box </, niid de¬ 
livers it at the spout (i. 

The screw is eijually applicable for conveying the 
mall hori/.uiilally in the trough i as inclined ; and 
similar machines are employed in various parts of 
breweries for conveying the malt wherever the situa¬ 
tion of the works require. 

I'ig. ). I’Jate XLI. is the mashing-machine. WW 
is the tun, made ol'wood stavc.s, hooped together. In 
the centre of it rises a perpendicular thaft N N, which 
is turned slowly round by means of the bevelled 
wheels KI at the top. Bl{ are two arms projecting 
from the axis, and sujiporting the .short vertical 
axis S at the extremities, so that, when the central 
axi.s turned round, it will carry the axle .S round 
the tun in a circle. '! ho axis S is tuniishcd with a 
luiniher of anus T, which are .shown in fig. 2 , and 
have blades placed obliquely tu tlu (ilane of their 
motion. When the axis is turned round, these arms 
agitate the malt in tlic tuu, and give it a cuiustant 
tendency to rise upwards from the bottom. 

The motion of the axis S is produced by a wheel Q 
on the upper end of it, which is turned by a wheel B, 
fastened on the lower end of the tube C>, wiiich turn.s 
freely round upon the central axis N. On the upper 
end of the same tube O is a bevelled wheel M, re¬ 
ceiving motion from a wheel L, w liich is fixed upon 
the end of the hori/.onta) axis F, which gives motion 
to the whole machine. This same axis has u pinion (r 
upon it, which gives motion to the wlitel IT, fixed 
upon the end of an horizontal axle, which, at the 
opposite end, has a bevelled pinion 1, working the 
wiled K, before mentioned. By tiiis means the ro¬ 
tation of the central axis N will be very slow, com¬ 
pared with the motion of the axis S ; for the latter 
5 
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Uciicription will make 17 or 18 revolutions on its own axis in the 
«>f t'Jaio. jianie ^pace of time that it will bo carried once round 
the tun by the motion of tlic axii) N. At tlie be- 
giniiiiifr of the operation.of ntashing, t ^ tuachiiie is 
nnidc to move* with a slow motion ; out, after itaving 
wetted all the niuit by one revolution, it is made to 
revolve tpiicker. Tor this purpose the ascending 
sliaft A, which gives motion to the macliine, has two 
bevelled wheels IKl fixed upon a tube X, which is 
fitted I’.pon the shaft. 'I'hose wheels actuate fho 
wheels 1) and E upon the end of tlie horixonlal 
shaft E; but the distance between tlie two wheels 
U and C is such, that they cannot be engagcil both 
at once with the wheels I) and E; but tiic tube X, 
to wliicli they are fixed, is capable of sliding up and 
down on tlie axis A sulficiently to bring either wheel 
li or C into aelion with its corresponding wheel E 
or 1) upon the horizontal shaft; and as the diame* 
tiTs of BE and Cl) are of very difterent propor¬ 
tions, the velocity ol'the motion of the machine can 
be varied at pleasure, by using one or otht>r: l> and c 
are two h'vers, which are forked at the ends, .'ind 
embrace collars at the ends of the tube X ; and the 
levers being united by a rod, the handle b gives the 
means of moving the tube \ and its wlieeis BC up 
or down, to obtain the action of the ditterent wheels. 

I'igs. .'1. and I. repri'sent a large close copper. 
A A is the copper, and B the pan placed over it. 
The copper has a large tiihp E rising up from the 
tlomc of it, to conv<‘y the steam ; and from the 
top of this, four inclined pipes II descend, the ends 
being immersed bencatli the surface of the water or 
wort contained in the pan. By this means the steam 
which rises from I he copper issue.® from the eiid.s of 
the |)ipes 11, and rises in bubbles through the litpior 
in the pan, so as to heal it. In the centre of the 
copper is a perpcndic ii'ar spindle n, which, at the 
lower end, has arms dd fixed projecting from it, and 
is turned round h} a I'og-wlicel b at tlie upper end. 
Vroin the arms dd, diains are hung in loops, which 
drag round upon the bottom of the copper, when tho 
axis is tnnietl; imd this motion stirs up the hops, to 
keep them tVom burning to the bottom ; /g is a 
th-iiii and roller to draw up the spindle a, when tho 
rowscr i® nor wanted ; and ec are iron braces pro- 
evoling from llie outside of the copper, to retain the 
axis fi firmly in the centre of tlie co|»per. 1) is the 
wastc-|ii|)e for carrying off the steam into the chiin- 
nev, when it is lU'l ivqiiiied to heat the liquor in the 
pan. 'I'he eojiper represented in the drawing is 
made in the same maimer us Usuai ; but the lire is 
.applied beneutli it in a manner very dilfereiit from 
the eomnion brew ing-coppers. Tlic nielliod was de¬ 
vised with u view to llie hnriiing or consuiniiig 
tlie smoke; and Was einjiloyed in the brewery of 
l\Ies.sr.s !\Ieux and Company, London, about tho 
year 1«(W. 

Tlie lire-placc is divided into two by a wall ex® 
tended beneath the bottom of the boiler, «s shown 
liy Z in the plan, fig. 4. where the ilotted circle A 
represents the bntloni of the copper, and tlie circle 
X its largest part. 'I'he section in fig. .‘J. shows on¬ 
ly 0110 of ilic.so fire places, of which C is the fire¬ 
grate; the raw coal is not thrown in through the 
liri.> dour in the unmner of cotmuon furnaces, but is 


put into a narrow inclined box of dHst-irott A, builtDcscripfi"'* 
in the brick-work, and sha|>cd like a hopper; tho 
coals contained in this hopper fill it up, and stop tho''^^'*"^ 
entrance of the air so n.s to answer the purpose of a 
door; and the coals at the lowest part or moiitli of 
the hopper, are brought into a state of ignition be¬ 
fore they are forced forwards into the furnace, which 
i.s done by introducing a rake or poker nt », just be¬ 
neath the lower end of the hopper A, and forcing the 
coals forwards upon the grate bars C. Immediately 
over the hopper A, a narrow passage is left to admit 
a stream of I'resh air along tho top of the hopper to 
p.i.ss over tlie surface of the fuel, whidi is hurniiig 
at I lie lower end of the hopper A. By tin's means 
the smoke rising from that portion of fuel, is carried 
forwards over the burning coals upon the grate C, 
and is thereby consumed. Beyond the grate bars c, 
a breast wall .S is erected, to direct tlie fianie up¬ 
wards, agaimst the bottom of the boiler A, and thence 
•lescending under the bottom, the flame is received 
into the flues, wdiich make each a half turn round 
the lower part of the copper, as shown in the plan 
at / /, and then enter the chimney or perpendicular 
flue W at the .-ame point; the entrance being regu- 
liitod by a (Imnper to make the draught more or less 
intense, 'fhere is also u sliding door or d:iniper E, 
which closes up tho lower part of the chiinuoy, and 
by means of tliesc two dumpers tho fire under the 
cojiper can be regulated to the greatest precision; 
for by ojicning the damper F it admit.s the cold air 
to enter immediately into the chimney, VV', and thus 
take oft' the rapidity of the draught; and, at the .same 
time, by' closing the dampen, from the flues into the 
cliimney, the intensity of thedranglit through the fire 
is checked, wliieh is very iiucc.ssary to be done when 
the eontents ol’ the copper are drawn ofl'. Iminedll|t 
alely over the fire-grate r, an arch of lirc-brieks or 
stone, s, i.s placed heiuatli the botloui of the copper, 
to defend it from the iiiten.se hi at. 'J'he cliimney is 
supported on iron columns 11K, Behind the fire¬ 
grate. I-, is a civity, r, for the reception of the 
musses of scoriie which are :dw:ijs formed in .so 
large a fire. I hey are pushc'd liaek off the grate 
into this receplaele wuh an iron hook, as fast as tiny 
accumulate. Ihe bottom of tins receptacle is funned 
of sliding iron doors, which can be opened by draw¬ 
ing them out and in this way the ilinker.® are dis¬ 
charged ; or the w hole of the tire may be driven back 
off the grate info this eavily, and will tina fall 
through into the !i.«h-piL and he removed Ircmi the 
copper, which is very necos.sary to be done when 
the copper is to In- cooled, .sO that men may descend 
into it to clean out the sediment which is left after 
boiling the wort. I’or a more particular description 
of this method of .setting boilers, set* Pht/osopfikiii 
Magazine, Vol. XVll. 

Fig. (). reinesents one of llie sluice-cocks which 
are used to make the eominunicatioiis of the jiipe.s 
with the pumps or other parts of tho brewi'ry. HB 
represents tho pipe in which tlio cock is placed. 'I’lio 
two parts of this pipe :iro screwed to tlie .sides, of a 
box in which a slider A rises and falls, and 
intercepts at jileasure the pii'sage oJ" the pipe. 

'file slider is moved by the lod o, which passes 
through a stufling-box ia ,Che top, tlie box which 
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J th« iHder, and has the rack b fastened to it. 

° ll*'■* The rack is moved by a pinion fixed upon the axis of 
r.iick. “ handle e, and the ruck and pinion is contained in 
a liame d, which is supported by two pillars. The 
frame contains a small roller behind the rack, which 
bears it up towards the pinion, and keeps its teeth 
up to the teeth of the pinion. The slider A is made 
to fit acciirutely against the internal surface of the 
box C, and it is made to bear against this surface 
by the pressure of a spring, so as to make a perfect¬ 
ly close fitting. 

I'ig. .'i. is a small cock to he placed in the side of 
the great store-vats, for the purpose of drawing off 
a small (juuiitity of beer, to taste and try its iiuality. 
A is a part of the stave or thickness of the great 
store-vat; into this the tube B of the cock i.s fitted, 
and is held tight in its place by a nut « d screwed on 
witliinsidc. At the other end of the tube B, a plug 
r is fitted, by grinding it into a cone, and it is kept in 
by a screw. This plug has a hole up the centre of 
it, and from this a hole proceeds sideways and corrc> 
sponds with a hole made through the side of the tube 
when the cock is open ; but when the plug c is turn- 
ed round, the hole will not coincide, mid then the 
cock will he shut. 1> is the handle or key of the 
cock, by which its plug is turned to open or shut it; 
tills handle is put up tlie bore of the tube (the cover 
K being first unscrewed and removed), and the end 
ot it i.s adapted to fit the end of the plug of the cock, 
fhe hmidle has a tube or passage bored up it to 
convey the beer away from the cock when it is open¬ 


ed, and from this the passage f, tlirough tlie handle, l><«:r?piioo 
leads to draw the beer into a glass or tumbler. The 
hole in the side of the plug is so arranged, that Unck. 

when the handle is turned into a perpentlicular di- v 
rection with the passage,/’ downwards, the cock will 
be ojien. The intention of this contrivance is, 
that there shall be no considerable projection be¬ 
yond the surface of the tun; Ivccausc it some¬ 
times happens that a great hoop of the tun breaks, 
and falling down, its great weight would strike 
out any cock which had a projection; and if this 
happened in the night much beer niigfit bo lost be¬ 
fore it was discovered. Tbc cock above described 
being almost wholly withinside, and having scarcely 
any projection beyond the outside surface of the tun, 
is secure from this accident. 

Fig. 7- is a small contrivance of a vent peg, to b« 
screwed into the head of a common ca.sk when the 


beer is to be drawn off from it, and it is necessary to 
admit some air to allow the beer to How. A.-V re¬ 
presents a portion of the head of the cask- into which 
the tube B is screwed. The top of this tube is sui- 
rounded by a small cup, from which project the two 
small handles CC, by which the peg i» turned round 
to screw it into the cask. The cup round the upper 
part of the lube is filled with water, and into this a 
small cup D is inverted ; in consequence, the air can 
gain admission into the cask when the pressure 
within is so far diminished tliat the air will bubble 
up throagh the water, and enter beneath the small 
cup D. (K.) 


History. 


# 

BRICK, a kind of artificial stone made of baked 
clay. 

1. The art of making bricks is so simple that it 
niunt have been practised in the earliest ages of the 
world; probably before mankind had discovered the 
uu-thod of fashioning stones to suit the purposes of 
building. The Book of Genesis informs us, that 
burnt-bricks were employed in tbc construction of 
Babel. Now, as this structure appears to have been 
raised about 100 years after the period of the Hood, 
we may say, vvithout mucli exaggeration, that tlie 
niethod of making bricks existed from the very ori¬ 
gin of society. Bricks seem to have been in com¬ 
mon use in Egypt while the Israelites were in Sub¬ 
jection to that nation; for the task assigned them 
was the making of brick; and we are informed in 
Exodus, that the Israelites built two Egyptian cities. 
No particulars arc given in scripture of the me¬ 
thod of making bricks; but as straw was one of 
the ingredients, and as it very seldom rains in 
Egypt, it is probable that their bricks were not 
burnt, but merely baked by the heat of the sun. 
Tbc sanie mode of making bricks seems still to 
be [iractised in the East. For the ruins of the 
tower near Bagdad, which some have considered as 
the 'I’ower of Babel, othL r.>i its the Tower in Babylon 
described by Herotlmus (lib. i. c. !«].), is formed of 
unburnt-bricks. WeSu^e seen specimens from that 
place; they are large, Fjt thin, and have a brown 


colviur. It is not at all likely that structures of On- 
burnt-brick should be able to resist the weather 
since the time of Nebuchadncxzar; it is much more 
probable that the tower in question was raised by 
the Arabs in comparatively modern times. 

The art of brick-making was curried to consider¬ 
able perfection by the Greeks. Pliny informs us, 
that they made use of bricks of three different sizes, 
distinguished by the following names; didoron, or 
six inches long; trtradoron, or twelve inches long; and 
^leniadttroH, or fifteen inches long (lib. xxxv. e. 14). 
riiut tbc Romans excelled in the art of nniking 
bricks we have tlie amplest evidenw, since brick 
structures raised ut Rome 1700 years ago, Trajan’s 
pillar for example, still remain as entire as when first 
built. Brick-making has been carried to great per¬ 
fection by the Dutch, who have long been in the 
habit of forming their floors, and even of paving 
their streets, in some cases, with bricks. And it 
is remarkable how long their bricks wjll continue un¬ 
injured in such situations. Though brick-making 
has been long carried on in England, and especially 
in the neighbourhood of London, upon a very great 
scale, and though the process upon the whole is con¬ 
ducted in this country with very considerable skill, 
yet it must be acknowledged, that English bricks ore 
by no means so durable as Dutch bricks. We are 
disposed to ascribe this inferiority not so inudi to 
tlie nature of the materials employed in the nianu- 
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Kiii'is of 


facture of English bricks, ns to the mode most fre- 
ciucntly employed in London in building houses. 
Few of tile London houses, comparatively speaking, 
are freeholds. Most of them are built upon ground 
let for a lease of a certain number of years, which 
seldom exreeds ()[) years. After the expiration of 
this jicriod, the house becomes the property of the 
landlord who let the ground. Thus it becomes the 
interest of the builder to construct the house so, that 
it shall last only as long as the lease. Hence the 
goodness of the bricks becomes only a secondary ob- 
ji>ct. Their cheapness is the principal point. The 
object, therefore, of the brickmakers is not to fur¬ 
nish durable bricks, but to make them at as cheap a 
rate as.|)ossible. .\ccordingly, the saving of manual 
J^our, and of fuel, have hecn carried by the makers 
of London bricks to very great lengths. Wo can¬ 
not but con.sider this mode of proceeding as very ob¬ 
jectionable, and as entailing a much heavier expence 
ui>on London than would have been incurred had 
twice the original price been laid out upon the bricks 
when they were first used, and had the houses been 
constructed to last a thousand instead of a hundred 
years. No doubt, certain advantages attend these 
c pbeineriil structures. The inhabitants arc enabled, 
once every century, to suit their houses to the pre¬ 
vailing taste of the day. Thus, there aro no anti¬ 
quated bouses in London. Hut as the_ increase of 
the price of all the materials of building has more 
than kept pace with the increase of the wealth of 
individuals, it is to he questioned ivhether the houses 
are always improved when they are pulled down and 
rebuilt. 

y. 'file best material for making brick is ivliat in 
the English language is called /ouw, a term usually 
applied to a natural mixture of sand and clay. 
.''lU'h a mixture inav be converted into brick with¬ 
out any addition whatever. Marl likewise answers 
tlie purpose of comiuoii liricks very well,—indeed 
better than most other mixtures. Marl is a natural 
mixture of limestone and clay in variable propor¬ 
tions. Now, the more lime it contains, the better 
doi'S it answer for a manure; and the less lime it 
contains, the more suitable it is to the brickmaker. 

It would be in vain to attempt a particular detail 
of the constituents of clays, because tliey vary too 
mueh from each other to admit of any correct gene- 
rali/.ation. We believe, however, that cln 3 S very 
frequently con'.ist of decomposed felspar, in wliieli 
ease we may conceive them as composed of about 
tlirce parts of silica in the state of a very fine pow¬ 
der, and one jiart of alumina. This is the case with 
porcelain clay. Indeed, the porcelain clay ol Corn¬ 
wall appears incontrovertibly to be nothing else than 
decayed lelspjr, or perhaps felspar which never had 
assumed any other form than that of clay. The 
rock from which it is taken is an agglutinated mix¬ 
ture of (jiiarlz and »I)is clay. The (juart/. is sepa¬ 
rated by washing. Such a rock might probably be 
converted into most beautiful brick, merely by cut¬ 
ting it out in the pro[ier shape, and subjecting it to 
the reipiisite heat; or rather by kneading the whole 
into a pa>-te with tlic requisite quantity of water, 
moulding it into bricks, and drying and burning 
them. 


Potter’s cky is a compound of 
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When the clay proceeds from the decomposition 
of hornblende, as is likewise often the case, it con¬ 
tains about Si parts of silica, I of alumina, 1 of 
lime, and about of oxide of iron. Sometimes 
the grains of sand which exist in clay consist of 
fragments of felspar. In such eases the clay may 
be. fused by beat. 

No mixture of alumina and silica, in any propor¬ 
tions whatever, can be fused by the strongest heat 
which can be raised in our furnaces. Hence such 
mixtures arc best adapted for making fire-bricks, 
crucibles, and glasshouse pots. Stourbridge clay is 
such a mixture, blackened by coaly matter. It an¬ 
swers these purposes better than any other Hay in 
England. Neither can a mixture of lime and alu¬ 
mina be fused, in whatever proportions the ingredi¬ 
ents be mixed. Hut a mixture of silica, lime, and 
alumina, is very fusible, and the fusion is most rea¬ 
dily eflectcd when we employ two parts of silica to 
one of lime. The presence of oxide of iron also 
renders clay fusible, but not unless its proportion be 
much greater than ever is likely to occur in any clay 
used fur tliu mauufiicturc of bricks. 

For making common bricks, the most durable mix¬ 
ture ought to be common clay and limestone or chalk. 
Perhaps the best proportions would be three parts of 
day, and one part of limestone or chalk in powder. 
When such a mixture is exposed to heat, it would 
experience an incipient fusion, and would thereby be 
rendered niurh harder and denser than common 
bricks, The consequence would be, that it would 
. imbibe mueh less water, and would therefore be much 
less liable to crack and fall to pieces in winter than 
common bricks. For when water has insinuated it¬ 
self into the pores of a common brick, and is con¬ 
verted into ice, it undergoes an expansion which dis¬ 
locates the parts of the brick, and reduces if to 
fragments. This is often conspicuously the case 
with tyles, wliicli, from their exposed .situation, arc 
more liable to be soaked with water than common 
brick.s. Hence also covering the surface the 
brick with a coating of paint has a great tendency 
to pre.-erve them from cracking and breaking. This 
practice is frequently followed in England. 

It would be foreign to the object of this aitieh' 
to enter into any long details respecting the cbciui- 
cal investigations, and the opinions entertained at 
different periods respecting the nature of clay. At 
first, it was supposed to be a peculiar species of 
earlii, but Hellot demonstrated that it consisted at 
least of two constituents ; for sulphuric acid had the 
pro])erty of destroying its plastic nature, and of ren¬ 
dering it scarcely more adhesive than sand. The 
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poition that remalnctl behind did not eftlrvcscc wutii 
V (u-kN. It was not, (iKTefbi'o, of a calcareoii.s natewf. 
Mr Pott wont a sit-p fiirtlu-r; he showed in the con¬ 
tinuation of liis l,il/in^rogvoxia tJiat sulphuric acid 
lonncd, with tlie ]>oitii>n of clay which it dissoivcil, 
a salt pos^cs-'iuj; tin- piopcrlas <if iiliim. In the 
year llauiiu- puhli.ilud Ins JJixxr/talioii on 

Cl/v/s, whith he Itad drawn up in consc(]uence of 
a premium oll'criii hy the Acaileniy of S( ienccs at 
liourdcaux, for tin licst solution of the followiiij' 
ijuo.-tion : What are the iirinciplcs and constituents 
of clav, and the natural change-, which it experiences, 
ard what arc the methods of rciideriuj' it fertile? 
'I he Ae.ulciny did not eonsuler I'.iuiue's solulious as 
sati-fictory. fie piihlislieil his jMemoir, in conse- 
(pience, as a hiinl ot' detlaiiee. He liad been eni- 
ploeed alono with Mucipier in making numerous ex- 
pi rum nts on cljy, with a view to the improvement 
of the |)orcchiin niunufactiue in France, (iuided hy 

tin.. expiriments, lie drew as a conclusion that 

clay is a mixture of two dilfcreiit suiistunee.s; 1. Si¬ 
lica in a stale of purity ; 2. Silica combined with an 
underdose of stilphuric acid. It tvas tin; second of 
these constituents that gave to clay its tatty and 
plastic nature. Margraaf liad long before on 
deimm-trated that the ingridhnl of clay vtliiaii 
ihiumc took for a salt, and wliich he afiiuued was 
soluble ill water, was a pi ciiiiar species of earth, dif¬ 
ferent I'roni every other, which constitutes the basis 
ol' alum, which (tissolves in sulpliiirie acid, hut 
wliich dues not form alum unK's.s a portion ot'potash 
he added to tlic solution. Thus, hy the labouis <if 
I Idiot, Pott, Hauiiie, and Ajlargraaf, the nature of 
clay was completely tieveioped. It was ascertained 
to he a mixture of aliiuiina and siliea, in variable 
propui'iioiis. It was sluiwii, also, that it sonietiine.s 
eonlaiiied sul)iliuric acid, and not mit'requently pot¬ 
ash. lit nee the reason why', in some cases, it could 
he eonverted into alum hy digestion in sulphurie 
add, without the necessity of aelding any potash to 
the solution. Modern chemists lia\e udeled consi¬ 
derably to tlicsc facts. '1 hey have shown th.it 
clialk, fd.spar, mica, hoiiihlciulc, oxide ot iron, coal, 
bitunien, e\c. are not nnfre(|uciitly mixeel with it; 
and that these additions alter its ijualities consider¬ 
ably, and n ndcr it lit or unlit lor the dilfcrciit pur- 
jioses to wliicti day is usually applied. 
l'ir|v,iniiiiii ‘1. C'hiy iutended to be made mto bricks ought to 
ot' Unit lii>,he <lug out of the i’.irth, and cxpo.scd to the an and 
eoiisiilcrahJc tiiiu' before it is cmploy- 
Vvilrk " I'he longer this c.xposurc is coiiliiiucd, so much 

the better will it he tilled tor m.iking bricks. Tins 
exposure .mswers a variety of purposes. Jf I lie 
.slimes, hy the decomposition of which tlie clay has 
been forineil, are not entirely decomposed, tills e.x- 
p.osure selves to complete the process, by promoting 
the di.seniegrntmg action of the au' and ram. 'Hie 
(.’Xpiisurc serves, likewae, to pulverize the clay, 
which IS esseiiti.il tii the m.ikiug ot good bricks. We 
have little iloiiht tluii tlie same amdioratiim in tiic 
clay would be jnodiu'cd by simply (hying it in the 
open air, and then grinding it to powder in a iiiiJl. 
ISy .such a process, the ipiahty of the bricks would 
be priHiigiously improved. Nor do wt‘ eoneiivt tiui 
sucii au .uUliliou vvouid greatly cuhauce the v vpcn- 


ecs of the brickmakcr, at least in those districts Ruck, 
where the mill could be driven by viatcr. 

When the clay lias been reduced to powder, the 
next step is to make it into a stiff paste with wa¬ 
ter, Too much water should not he euiployed, 
heeuuse it ii injurious to the streiigih of the 
Inieks; and the utmost care should he tukei) to mix 
the whole of tiie cl.iy as eijually as possible with tlie 
water, if some parts of tlie paste be moister thuu 
others, it will oce.t.sion an iiie<|uality iu tlie texture 
of the bricks formed of it, will nnder tlKiii apt to 
crack, and will greatly injure both their stiength and 
their beauty. Heneo the great iuijimtanee of work¬ 
ing the clay for a considerable leiigtli of time before 
moulding it into bricks. It is m thi.s puit ot' the 
process that we believe British hriekmakti's in ge; 
ral are most defective. As liir as we Ii.ive had au 
opportunity of witnessing the jiroeess of kiuading 
the clay, as eondiieted either iu the lu iglihouiliuod 
ot' London or Fklinimrgh. we have alvv<iy.s Ibuiid .i 
great sparing of l.ibour. Hence we believe the rea¬ 
son wliy so iininv of the F.n^. Iisli hneks appear I'ull 
of cracks, even when sold tvi tiu' liuiider. >;sueii 
biieks ought never to he purchased, as it is perfeetly 
obvious tliat they cannot make a (iiiruble huildine. 

The kneading ot the i lay is perforuu d, in some; 
places, hy men’s feel; in others, by the feel of 
iiorse.s, and ill oiliershy maeliinery. The la.st method 
is luidouht'tlly the best; and vve conceive likewise 
that it might be made tlie chcape-t. It would be 
easy to devise niaehmeiy forkmadmg the clay, upon 
prineiples siuiilur to thuse employed in niiisliing hy 
the London porter lirewi rs. And, if such a ma¬ 
chine were driven hy water, we conceive that it 
would not he nearly so expensive as either men or 
horses. 

\\ lien the clay is suflieiintly kneaded, it is mould¬ 
ed in.o the tonn of u brick, hy hi.-hig pul into a 
very simple wooden mould I and the upper part of 
tin brick is made siuuuth and (‘ven hy cutting ulf 
tlie supiiiluoiis part with a womUn knife, 'ihe 
prociss IS very simple, and is condueted by thi, 
vvm'kniiii with great rapidity. A goi.d hiiekmaker 
will mould about .'lOtH) bricks iu a uay. He disen-. 
giige.s the bricks Irom the mould hy a gentle stroke 
on the hatk of the mould ; and the wet hi>eks arc 
at tii.'-l arranged in r(w,s ii)><)n long hoards. 'VA'lien 
sutlieuntly diy to he li.indled, they .uc tiinu'd, and 
at last piled up in loose walls, vvliieli are tliutehed 
with straw to keep oil the rain. In this position 
they me allowed to remain till they have heeoiiie as 
dry as they can bcronie in the open air. 

lu riuny eases,’’the clay used I'or brick-making 
is destitute of the rc(|uisite (juaiitity ot' sand. If 
such clay were made into bricks, it would shrink so 
much in the burning, that the bricks vvouid lose 
their shape, and would probably crack in every di- 
rcctiuu. To prevent this, it is necessary to add n 
Certain quantity of sand. 'i'hJs sand should not bo 
very line. It answers best when the particles are of 
such a size us to he readily distinguished hy tliu 
naked eye. Even when us large us coriander seeds, 
it lias been found to answer better than very lino 
sand. 'Ihe hriekniukers in the neighbourhood of 
London bring tlic'ir sand from Uie bottom of tlio 
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\Brick. Thamet near Woolwich, where it is raised by boats 
employed ibr that purpose, and brought up tlic river 
for tl»‘ use of the brickmakers. 

inniiiip of 4. No general directions can be given respecting the 

he Bucks, quantity of sand to be mixed with the day, because 
that depends upon the nature of tltc clay, and upon 
the uses for whicli the bricks are intended. The 
more siind is added, the more accurately do the 
bricks retain their shape, and the less apt are they 
to crack during the burning; but, at the same time, 
their strength is diminished, t'licinical lutes arc 
often cotn[) 08 ed of four parts t»f sand and one j>:irt of 
clay. Such mixtures do not contract much in burn¬ 
ing, and, therefore, arc not apt to crack and drop 
off, whuJi is the reason vvliy chemists employ theiii. 

Ilu y have not the adhesiveness of brick after be¬ 
ing burnt, and would not, liierefore, answer the pur¬ 
poses of the brickinaker. In stone-ware, the mixture 
consists of about four parts of clay and one of line 
sand. It burns to a hard, cohesive substance, capa¬ 
ble of striking lire with steel. Such a proportion 
then, in many cases, would answer the purposes of 
the brickinaker. 

'file London brickniakers make anotlier addition 
to tlie clay, which, we helievc, is peculiar to them. 
'I’lu-y iiihl to every three parts of the clay about one 
jiart of the ashes from the fire-places of the city of 
London. ’I'hcst' ashes contain some earthy matter ; 
but they consist, in a great measure, of siimll coal 
unburiit, and little altered, which has fallen through 
the interstices of the grate. The consequence is, 
that such a mixture, wlien sufficiently heated, takes 
fire and burns of itself, though very slowly; so that 
the London bricks are burnt, in a great measure, by 
means of the fuel mixed with the clay of which they 
arc composed. 

It is esMaitial to dry tlie bricks thoroughly, in the 
open air, before burning tlicm. For when heat 
is applied to wet clay, the water whicli it contains 
being prevented from escaping by the adhesiveness 
of the mixture, is converted into steam, and cracks 
and breaks the mass of clay to pieces. Indeed, idler 
the* bricks are rendered ns dry as they can become 
in the ojien air, they ought to he exposed, at first, to 
a gentle heat, wliicli ought to be raised to redness, 
\eiy slowly, and in proportion as the moisture of 
the brick is di-sipated. Water adheres with such 
obstinacy to clay, that it is never all driven off by' 
the heat at which bricks are burnt. But the portion 
which remains is so intimately combined with the 
clay, as to constitute one solid muss, which has no 
great tendency to absorb an additional quantity of 
water. 

Bricks are most commonly burnt in a kiln. This 
is a very simple structure, usually about J.S feet 
long, 10.^ wide, and 12 feet high. The walls arc 
one foot two inches thick, and incline a little to each 
other as they ascend. The bricks are placed on 
flat arches, liaving holes 'eft in them like lattice- 
work. After the bricks arc arranged on the kiln, 
to the numlier of aliout 20,000, they arc covered 
with old bricks or tiles. Some brusb-w'ood is then 
kindled in the kilo, and a moderate fire kept up till 
the bricks are ronderi’d as dry as possible. The 
time required for this is two or three days, and tlic 


bricks are known to be dry when the smoke (which Brick, 
is at first black) becomes transparent. The mouth of 
the kiln is then tilled up with jiieces of brick and 
clay, leaving only room to introduce a faggot at a 
time. This structure at the mouth of the kiln is 
called a shinlofr. 'I'hc kiln is then supplied with 
faggots of furze, heath, fern, or whatever vegetable 
substance can be procured at the cheapest rate, till 
the arches look white, and the fire appears at the 
top. 'file fire is then diminished, and at Icngtfi al¬ 
lowed to go out, and the kiln is permitted to cool. 

This burning process usually lasts about forty-eight 
hours. 

'fhe method of burning hricks in the neighbour¬ 
hood of London, is very different from this. W'e do 
not know whether it be practised any where else. 

It obviously originated from fhe difficulty of procur¬ 
ing a siitfieieiif quantity of vegetable matter to burn 
tlic enormous iiuinber of hricks consumed every year 
in London. If wt; considtr the immense extension 
of houses which has taken jiliicc in London within 
the last thirty years,—if we consider that this vast 
city, containing above 1,000,000 of inhabitants, is 
almo.Kt renewed once every century, we may be able 
to form some notion of the prodigious quantity of 
hricks which it must consume. In the country round 
London there is a particular kind of clay, well known 
by the name of London (]lay. 'fhis clay is almost 
everywhere covered with a bed of gravel, wJiich 
varies in thickness according to the elevation of the 
surface. Hence the whole of tlic country rouiul 
London is fit for making bricks. Nothing mure 
is necessary than to dig through the surface of 
gravel, and get to the clay. 

VVe have already mentioned, that about a fourth 
part of the London bricks consists of small coal 
kneaded up along with the clay. When the bricks 
arc sufficiently dry, they arc piled up on each other 
in parallelopipcdons to the intended height. Bc- 
tw'cen each two rows of brick there is strewed a 
quantity of cinders, amounting to about three inches 
in thickness. At the distance of about nine feet 
from each olher, ]>erpcndicular spaces are left, about 
a brick wide, whicli serve the purpose of flues. 

These are made by arching the hricks over so as to 
leave a space between each about a brick in width. 

Over the whole is strewed a pretty thick covering of 
cinders. 'I'lie flues are filled likewise with cinders, 
or, if they cannot be had, with coal. The fire-place 
is usually at the west end, and is generally three 
feet high. The fire, when once kindled in fhe fire¬ 
place, propagates itself very slowly through the whole 
ilatnp, as bricks pih'd in this manner arc called. So 
ver}' slow is the progress, that bricks in the neigh¬ 
bourhood of London take about three months in the 
burning. The heat is very intense, ijnd, us the fui l 
is mixed up with the clay itself, every part of fhe 
brick is sure to be .sufficiently burnt. 

We conceive that the mixture of about one-fourth 
of chalk with the clay of which the London brick.s 
are made, w'ould greatly improve their <|uulity. 'J'lie 
consequence would be an incipient fusion, which 
would render their surface riiucli more eonijiact and 
solid. The only difficulty would be to proportion 
tlic quantity of chalk so as to prevent complete fw- 
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^>Wck. fcion, which would run thf bricks into each oilier, 
' aud desitroy them entirely. Brii-ks made of miUe- 

rials which have undergone complete itision, would 
be greatly superior to common bricks. 'J'hey would 
perfectly resist the action of the weather, and would, 
therefore, last much longer than comnioii bricks. 
In Sweden it i.s customary at .some of the iron fouii- 
deries, to ca.st the scoriie into bricks, wbicli they 
employ in constructing their furnaces. Such fur¬ 
naces the writer of this article has seen; and he was 
assured by the gentleman who had the charge of the 
W'orks, that they answered fully belter than coninioii 
bricks. It would be easy to make any quantity of 
such bricks in some of the large iron founderie.s of 
Great Ih'itain. W'e are persuaded timt such bricks 
might be brought into use for a variety of jiurposcs 
with great advantage, and might even constitute u 
lucrative article of mannf.tcture. bricks made from 
the scoria.' of iron and copper founderies, would vie 
in beauty with marble and porphyry, and would pos¬ 
sess a smoothness of surface and a lustre to which 
&w marbles could rcacli. 

Few parts of Great Britain arc so well adapted for 
tlic making of bricks, according to the London plan, 
as the neighbourhood of Newcastle upon Tyne. 
There the enormous heaps of small coal, which are of 
DO use whatever, would furnish abundance of Aicl, 
at u luudi cheaper rate, tlian even the London ashes; 
while the magnesian limestone that occurs in such 
plenty in the neighhourliuod of Sunderland, would 
enable the brickniakcr to give the clay the requisite 
degree of fusibility. 

As bricks form an article of taxation, and furnish 
a coii.sidcrable revenue to Government, their size has 
been regulated by act of Parliament. They must not 
be le»s than 8^ inches long, ‘2^ thick, and 4 inches 
wide. But for various purposes, tliey arc made of 
very different and very considerable sizes. 

Fire- Firo-brieks arc made in the same way os common 

Bricks. bricks. But the materials are different. The best 
clay for their composition is Stourbridge cl.ay ; and, 
instead of sand, it is usual to mix the clay will) a 
quantity of old fire-bricks, or crucibles, or glass pots, 
reduced previously to powder. This mixture au- 
8)vci-s the same purposes as sand, while it does not 
communicate the tendency to fusion, when it comes 
in contact with various fluxes, that is communicated 
by siliceous sand. 

.Kiriminiiig There is a kind of bricks mentioned by Pliny, as 
Bricks. i)s<.d by the ancients, which were so light as to swim 
in water. “ Pitansc in Asia, ct in ultcrioris Ilis- 
paniie civitatibus Maxilua ct Calonto, hunt Latcrcs, 
qui ciccati non inergnntur in aqua.'* {Pliitii A'afur. 
Ilistor, lib. XXXV. c. 14.) Pliny docs not mention 
the part of tlic world in which the earth employed 
in the manufactures of these bricks was found; 
though in all probability, it could not be far from 
the cities wbei’c the bricks arc said by Pliny to have 
been made, lie says that the material employed 
was a kind of puiiiluc stone. But it was quite un¬ 
known to the roodern.s, till, in the year 17<)1, Fab- 
broni found a substance at t.'astel del Piano, not far 
from Santa Fiora, situated between Tuscany andtiic 
' Papal dominions, which formed bricks ottpublo of 


swimming in water. Tins is a white earthy matter, B»iik. 
which constitutes a bed in tliat place, and was 
known in Italy by the name of Latte di Luna. 

In more recent mincralogical books, it is distinguish¬ 
ed by the name farina fossHis (Itergmchl). llauy 
considers it us a variety of talc, and Brochunt, 
as a variety of iiieerschaum. According to the ana¬ 
lysis of Fabbroni, this substance is composed of 
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But it has been recently analyzed by Kiaproili, wlio 
found its constituents. 
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Wc sec from this analysis, that this mineral is neither 
a variety of talc nor of niecrschauni. One would be 
di.sposed to consider it as a hydrate of silica. For 
both the alumina and oxide of iron arc present in so 
small pro])ortii>us, that we can scarcely consider 
them as in chemical combination. 

Considering the composition of this earth, it is 
rather singular that it is capable of being agglutinat¬ 
ed by a red heat. We rather suspect that the 
bricks of Fabbroni, which swim in water, have but 
very little strength. This, if It be the case, must 
greatly circumscribe their utility. 

The colour of the I.ondon bricks is not red, as is 
tlte case with common bricks and tyles ; but a light 
brownish yellow. This colour is more pleasing to 
tlie eye than common brick red, and on that account 
llie London bricks are preferred for building bou.ses. 
Tlte brickmakers assign a curious enough reason for 
this colour. According to them, their bricks arc 
kept as much a* possible from the contact of air dur¬ 
ing their burning. The consequence of this is, that 
the iron contained in them is not oxidized to so 
great a degree as in common bricks. But this mode 
of reasoning is far from exact. If air wore excluded 
entirely, the bricks would not be burnt at all, be¬ 
cause the fire would be extinguished. But if enough 
of air be adniitteil to burn the coal mixed with the 
clay (which must be the case), that air must also act 
upon the iron, and reduce it to the state of peroxide. 
Indeed, there can be no doubt, that the iron in the 
I.ondon yellow bricks, is in the state of peroxide, us 
well as in the red bricks; for the peroxide of iron 
gives various colours to bodies, according to circum¬ 
stances. We find bodies tinged with it, red, yellow, 
11 
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and brown, according to the substances with wl^ich 
the oxide is combined. We ascribe the yellow co> 
lour of the London bricks to tho ashes of ^e coals, 


whid, by uniting with tlie peroxides of iron, form a 
kind of yellow ochre. • (j.) 


Brick 

Bridre 
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mathematical theory of the structure of 
bridges has been a favourite subject with mecha¬ 
nical philosophers; it gives scope to some of the 
most retiried and elegant applications of science 
to practical utility; and at the same time tliat its 
progressive improvement exhibits an example of tlie 
very sjay steps by which speculation has sometimes 
^owed execution, it enables us to look forwards 
with perfect coniidonce to that more desirable slate 
of huiiian knowledge, in which tho calculations of 
the mathematician arc autliorised to direct the ope¬ 
rations of the artiKcer with security, instead of 
watching with servility the progress of his Inhours. 

OI the origin of the art of building bridges a 
sketch has been given in the body of tho Ihict/elo- 
v/rdia ; the subject has been rediscussed within the 
last twenty 3'ears by some of tho most learned anti* 
ipiaries, and of the most elegant scholars of the age; 
but iiilditions still more important have been made to 
the scientific and practical principles on which that 
art dc|)cnds; and the priiicijial information, that is 
demanded on the present occasion, will be compre¬ 
hended under the two heads of physico-mathcmatical 
principles, subservient to the theory of this depart¬ 
ment of architecture, and a historical account of the 
works either actually executed or projected, which 
appear to be the most iluscrving of notice. The first 
head will contain three sections, relating respective¬ 
ly (1) to the resistance of the materials employed, p2) 
to the equilibrium of arches, and (S) to the elfects of 
friction; the second will comprehend (1) sotbe de¬ 
tails of earlier history and literature, (5) an ac¬ 
count of the discussions which have taken place re¬ 
specting the improvement of the port of London, 
and (fi) a description of some of the most remark¬ 
able bridges wliich have been erected in modern 
times. 

SncwioN the Resistance of Materials. 

The nature of the forces on which the utility of 
the substances employed in architecture and carpen- 
trj’ depends, has been pretty fully investigated in the 
article .Stuenoth of the I'.ncjjelopadia; and the 
theory has been carried somewbat fmllier, in the in¬ 
vestigations of a late writer concerning Cohesion 
and Passive Strength of materials. Rfuch, however, 
still remains to bo done; .nid we shall find many cases, 
ill which the principles of these calculations admit 
of a more ininicdiate and accitrate application to 
practice than has hitherto been suppose*]. It will 
first be necessary to advert to the foundation of the 
theory in its simplest form, .as depending on the at- 
traetivc and repulsive powers, which btdance each 
other, in all natural substances romaini.ng in a per¬ 
manent state of cohesion, whether as liquids, or as 
more or less perfect solids. 

VOL. II, PART II. 


A. In all homogeneous solid bodies, the resistanees 
to extension itiid compression must be initialltf equal, 
and proportional to the change of dimensions. 

The equilibrium of the particles of any body re¬ 
maining at rest, depends on the equality of opposite 
forces, varying according to certain laws; and that 
tliusc laws arc continued without any abrupt change, 
when any minute alteration takes place in the dis¬ 
tance, is demonstrated by their continuing little al¬ 
tered by any variation of dimensions, in consequence 
of' an increase or diminution of temperature, and 
might indeed be at once inferred as highly proba¬ 
ble, from the general principle ot continuity observ-- 
cd in the laws of nature. We may', therefore, always 
assume a change of dimensions so small, that, as ii\ 
all other ditterential calculations, the elements of the 
curves, of which the ordinates express the forces, aa 
functions of, or as depending on, the distances as ab¬ 
scisses, may be considered as not sensibly diflering 
from right lines, crossing each other, if the curve's be 
drawn on the same side of the absciss, in a point 
corresponding to tho point of rest, or to the distance 
atfording an equilibrium; so that the elementary fi¬ 
nite dificrences of the respective pairs of ordinates, 
which must form, with the portions of the two curves, 
rectilinear triangles, always similar to each other, 
will always vary ns the lengths of tlie elements of 
the curves, or as the elements of the absciss, begin¬ 
ning at the point of rest; and it is obvious that these 
diii'ereuces will represent the actual magnitude of the 
resistances exhibited by the substance to extension 
or cornpreasion. (Plate XLII. fig. 1.) 

It Wits on the same principle that Bernoulli long 
ago observed, that the minute oscillations of any sys¬ 
tem of bodies, whatever the laws of the forces go¬ 
verning them might be, must ultimately be isochro¬ 
nous, notwilbslanding any imaginable variation of 
their comparative extent, the forces tending to bring 
them back to the quiescent position being always 
proportional to tho (lisplacements; and so fur us the 
doctrine lias been investigated by exiierimcnts. its 
general truth has been amply cuiiiiniicd; the slight 
deviations from the exact proportion, which have 
been discovered in some substances, being fur too 
unimportant to constitute an exception, and merely 
tending to show that these substances cannot have 
been perfectly bomogeneous, in the sense here attri¬ 
buted (o tho word. When the compression or ex¬ 
tension is considerable, there may indeed he a sen¬ 
sible deviation, especially in fibrous or stratified .-ub- 
stances; but this irregularity by' no means uH'eets 
the admissibility of any of the conclusions which 
will be derived from tliis proposition. 

B. 'J'he strength of a block or beam mu^t be reducoL 
to one half', before its cohesive and rejndsiveforces can 
both be called into action. 

V/it must suppose the transverse sections of the 
R 
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body to plane and perpendicular to the axis, 

whatev^if the point may be to which the force is ap¬ 
plied, a supposition which will be correctly true, if 
the pressure be made by the intervention of a firm 
plate attached to each end, and which is perfectly 
admissible in every other case. Now, if the tenni- 


cohesive and repulsive resistances of the block, and 
the external force; and it is obvious that, as in all 
other levers, the external force will always be equal 
to the difference of the other two forces depending 
on the compression and extension, or to the mean 
compression or extension of the whole, which must 


ual plates remain parallel, it is obvious that the com> also be the immediate compression or extension of 

_____ • __^ _J/»._a.1.* _.1 xa_ _ 


pression or extension must be uniformly distributed 
throughout the substance, which must happen when 
the original force is applied in the middle of the 
block; the centre of pressure or resistance, collect* 
cd by the piutc, acting like a lever, being then co¬ 
incident with the axis, liut when the plates arc in¬ 
clined, the resistance depending on the compression 
or extension will be various in ditterent parts, and 
will always be proportional to the distance from the 
neutral point, where the compression ends and the 
extension begins, if the depth of the substance is 
sufficient to extend to this point; consequently the 
forces may always be represented, like the pressure 
of a fluid, nt different depths, by the ordinates of a 
triangle; and their result may be considered as con¬ 
centrated in the centre of gravity of the triangle, or 
of such of its portions as are contained within the 
depth of the substance; and when both extension 
and compression arc concerned, the smaller force 
may be considered as a negative pressure, to be 
subtracted from the greater, as is usual when any 
other comj>ouud forces are supposed to act on a le¬ 
ver of any kind. Now, when the neutral point is 
situated in one of the surfaces of the block, the sum 
of all the forces is represented by the area of the 
triangle, as it is by that of the parallelogram when 
the plates remain parallel, and these areas being in 
eitlier case equivalent to the same external force, it 
is obvious that the perpendicular of the triangle must 
i)e equal to twice the height of the parallelogram, 
indicating that the compression or extension of the 
surface in the one case is twice as great as the equa¬ 
ble compression or extension in the other; and since 
. there is always a certain degree of compression or 
extension which must be precisely sufficient to crush 
or tear that part of the substance which is imme¬ 
diately exposed to it, and since the whole substance 
must in general give way when any of its parts tail, it 
follows that the strength is only half ns great in the 
former cose as in the latter. And tlie centre of gra¬ 
vity of every triangle being at the distance of one- 
third of its height from the base, the external force 
must be applied, in order to produce such n com¬ 
pression or extension, at the distance of one sixth of 
the depth from tlic axis; and when its distance is 
greater than this, both the repulsive and cohesive 
tbrccB of the substance must be called into action, 
and the strength must be still further impaired. 
^Plate XLil. fig. g.) 

C. The comjirenshn or rxteiaioH of live axis of a 
block or beam is always proportional to the Jot cc, re¬ 
duced to t/ie direction of the axisy at whatever distance 
it may be applied. 

' We may suppose one of the inflexible plates, at¬ 
tached to the extremities of the block, to be con¬ 
tinued to the given distance, and to act us a lever 
held in equilibrium by three forces, that is, by the 


the middle, since the figure representing the forces 
is rectilinear. And the effect will be the same, what¬ 
ever may be the intermediate substances by which 
the force is impressed on the block, whether conti¬ 
nued in a straight line or otherwise. When the force 
is oblique, the portion perpendicular to the axis will 
be resisted by the lateral adhesion of the different 
strata of the block, the compression or extension be¬ 
ing only determined by the portion parallel to ti ■' 
axis; and when it is transverse, the length of tlu- 
axis will remain unaltered. But the line of direc¬ 
tion of the original force must always be continued 
till it meets the transverse section at any point of 
the length, in order to determine the nature of the 
strain at that point. 

D. The distance of the nmtral pointfrom the axh 
of a block or beam is to the depth, as the depth to 
twelve times the distance of the f orce, measured in the 
transverse section. 

Calling the depth a, and the distance of the neu¬ 
tral point from the axis z, the resistances may be ex¬ 
pressed by the squares of ^ a-(-s and j a — z, which 
are the sides of tiie similar triangles denoting the 
compression and extension (Prop. B.); consequently, 
the difference of those squares, 2 az, will represent 
the external force (Prop. C.). But the distance of 
the centres of gravity of the two triangles must al¬ 
ways be '§ a-, and, by the property of the lever, 
making the centre of action of the greater resistance 
the fulcrum, as the external force is to the smaller 
resistance, so is this distance to the distance of the 
force from the centre of action of the greater resist¬ 


ance ; or 


a . f oa a z\ 
<2.az. (^o -Hs)*= so 

and adding to this the distance of the centre of ac¬ 
tion from the axis, wliieb must be ^ o — i (J « + *) 


= Jo — 


S 


we have-for the distance of the 

I2z 


force from the axis; whence, calling this distance 
na 

E. The power of a given force to crush a block is 
increased, by its removal from the axis, supposing its 
direction unaltered, in the same proportion as the 
depth <f the block is increased by the addition of six 
times the distance tf the point of application (f the 
force, measured in the transverse section. 

Since the compression or extension of the axis is 
invariable, whatever the distance of the force may 
be, that of the nearest surface must be as niuen 
greater, by the properties of similar triangles, us the 
^f depth, increased by the distance of the neutral 
6 
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jjp,j««. point, is greater than that distance Itself, that%, ia in Me direction one Ut diamnali, is tmu oi 
the ratio of a + 6v to a, since s is ton as a to 12^; great as^the same force mere apfiiedinthe direction 
(IVop. D.) and to as « to 6y I and tJ»c8treDgtli is ^the axis. 

reduced in the same proportion, aSkthe partial com* This proposition affords a simple illustration of the 
pi essinn or extension, by the operation of a given application of the preceding one. Calling the length 
force, is increased. (Plate XLII. fig, 5.) of any portion of the axis x, beginning from the 

-- . \/» .1 . » >• _^Ji _-^1.^ _i-i»_•«__ __ 
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F. The curvature of the neutral line of a leam at 
any point, produced hy a phen force, is propoitionrd 
to the distance of the fine of direction of the force 
from the given point of the axis, mhatex er that direc¬ 
tion may be. 

Since the distance z of the neutral point from the 
axis is inversely as y, the distance of the force, and 
the radius of curvature, or the distance of the inter¬ 


middle, and. neglecting the obliquity, the distance of 
the force may be called yxznx, and the compres¬ 
sion in the nne of the force being everywhere as 


its fluxion will be dr -f- 


the fluent x ^-, which, when y =: ^ a, becomes 


s^ticupf the planes of the tenninal plates the is twice as great as ify were always = 0. 

^tral pomt, must be,to the distance s «'*•«>;« nJt if the breadth of the block were considerable, so 
“enirth of the axis is to the alteration of that lenetli ..._. „ _■,_ 


length of the axis is to the alteration of that lengtli 
produced by the compression or extension, it fidlows 
that the radius of curvature must be inversely as the 
distimce y, and inversely also as the compression, 
and the curvature itself must be conjointly, as the 
force and as the distance of its application. If the 
direction of the force be changed, and the perpendi¬ 
cular falling from the given point of the axis on the 
line of tlie force be now called tlie distance of the 
force from the axis measured m the transverse sec¬ 
tion will be increased by the obliquity exactly in the 
same ratio as its efficacy is diminished, and the cur¬ 
vature of the neutral line will remain unaltered; air 
though the place of tliat line will be a little varied, 
until at lost it coincides witli the axis, when the force 
becomes completely transverse : and the radius of 
curvature of the axis will always be to that of the 
neutral line as the acquired to the original length of 
the axis. (Plate XLll. fig. 4.) 

G. The radius of curvature of the. neutral line is 
to the distance of the neutral point as the original 
length of the axis to the alteration of that length ; or 
as a certain given quantity to the external force: and 
this quantity has been termed the Modulus of elasti¬ 
city. 

Or r . z = M and r sr —jr as w ob¬ 

vious from the preceding demonstration; y being 
the distance of the line of the force from the given 
point, whatever its direction may be. 

H. The jtexibilitu, referred to the direction of the 
force, is expressed by unity, increased by tmelve 
times the square of the distance, divided by that of 
the depth. 

Making the alteration of the axis unity, the cor¬ 
responding change at the distance y will be to 1 as 

z+ytoz, eras l^-^tol, and will consequent- 


that it approached to a cube, the compression would 
vaiy according to a different law, each section paral¬ 
lel' to the diagon.'U affording on equal resistance, and 
the exact solution of tlie problem would require 
- i 

an infinite series for expressing the value of/«*dx. 

K. If a solid bar have its axis carved a little into 
a circidar form, and an external force be then applied 
in the direction of the chord, while the extremities re¬ 
tain their angular position, the greatest compression 
or extension y the substance will ultimately be to the 
'mean compression or extension which takes place in 

the direction of the chord, as I 4-^ to 1 -p a 

a l/iaa 

being the depth qf the bar, and h the actual versed 
sine, or the height qf the arch. 

We must here separate the actions of the forces 
retaining the ends of the bar into two parts, the one 
simply urging the bar in the direction of the chord, 
and the other, which is of a more complicated na¬ 
ture, keeping the angular direction unaltered ; and 
we must nrst calculate the variation of the angular 
situation of the ends, in consequence of the bending 
of tlie bar by the first portion, and then the strain 
required to obviate tliat change, bv means of a force 
acting in the direction ofUie tniddle of the bar, while 
tho ends arc supposed to be fixed. If each Iiolf of 
the bar were rectilinear, tlicse two strains would ob¬ 
viously be equal, and would neutralise each other in 
the middle of the halves, which might be considered 
os the meeting of the ends of two shorter pieces, 
acting transversely or obliquely on each other, with¬ 
out any strain; the curvature produced by the whole 
strain being elsewhere as the distance from the line 
joining these points. But, since the bar is supposed 
to be curved, it becomes necessary to determW the 
place of these neutral points, by calculating the 
cdiangc of its angular position throughout its ex¬ 
tent. 


ly be equal to 1 (Prop. D.) 

When the direction of the force becomes oblique, 
the actual compression of the axis is diminished, but 
its eflect referred to that direction remains unalter¬ 
ed. 

I. The total compression qf a narrow block, pressed 


Considering, first, the middle of die bar as fixed, 
and calling die angular extent of the variable arc i, 
beginning from the middle, and the radius r, the or¬ 
dinate y, or the distance of the arc from the cliord, 
will be rqx—b, b being the cosine of the whole arc ; 
and the fluxion of the change of the angular situa¬ 
tion, being as the strain and the fluxion of the arc 
conjointly, will be expressed by yr^ztlr—p4dr, of 



>600 






E. 


which the latent in ^rlx —pfix. In the second place, 

the cunrature derived from the force acting between 
die two halves, when the ends are considered as fix* 
ed points, will be os r •>> rqx, and the fluent of the 
change of angular situation may be called yrx — 
yrix ; and at the end, when x becomes equal to c, 

the whole extent of the arc, these two deviations 
must destroy each other, since the positions of the 
niidiUe and of the cuds remain unaltered; conseciucnt* 


ly prCc — pl>c = qrc — yrfe, whence 


■ri} 
ric—be 


n rc — r\c 
'.a . ..— 1 


and the exact proportion of p to q may be found, by 
means of a table of sines. Hut when the arc is 


that adiich the bar would have undergone if it had B ridw- f 
been straight, and the force had been immediately 
applied to the axis; the actual change being greater 

1 g 

in the proportion of 1 + jj^~ to 1* 


The greatest strain will obviously be at the ends, 
where the distance from the line of direction of the 
force is the greatest, the compression or extension 
of tlie surface being here to that of tlie axis, os n 

4/i 

% to a (Prop. E.) or as 1 + to 1; consequently 


the compression or extension in the line of the 
chord is to tlic greatest actual change of the substance 


1 I 4/i 

tus I + to 1 -1-. 

' 15aa a 




small, fc being equal to c — J c ^ .. .,rc —rfl; 

is I rc^t ond rfc— be ■=z (r— b) c — ^ / c’; now r — b, 
the versed sine of the are, becomes ultimately I n'*, 
and (r— b) cz=. I re-' ; therefore^ : y = ,l : = ,1 ; 1; 

that is, the strain at the middle, expressed by p, 
must be half lus great as the strain at the ends, ex¬ 
pressed by y : consequently, when the force is coii- 
aidered as single, the distance ol' the line of its direc¬ 
tion from the summit must ultimately be one-third 
of the versed sino or height. 

Now if we call any portion of the chord x, we have 
for the corresponding value of y, the distance from 
the line of direction of this force, y'(r- — x") — d, 
and for the fiuxiou of the compression or extension in 


which 

aa J 

will be true for both portions of the bar, whether y 
be positive or negative; but = 

2d (r® — x®), and the fluent becomes x -f- 

~ ^r®x—A x’ -1- d‘x — ‘Zd [r* aec sink - — 
an \ “ r 

X v'When the arc is small, call- 


the direction of the chord, dx 4- 


inc the whole versed sine h, we have vxs kh —, 

“ Zr' 

hx^ 

andy=:^/i® — 57" +fluent is x-f 


7" but when x becomes 

equal to tire semichord r, h being the expres¬ 


sion becomes c 
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4c' . 16/rc , . , , 

ri which shows the compression or 

extension in the line ol‘ the chord, while c expresses 


Thus if the depth n were 10 feet, and the height 
or versed sine li=ZO, the radius being very large, 
the whole compression of the chord would he to the 
whole compression of a similar sulxtance, placed in 
the direction of the eliord, as 5,‘Mi7 to I; and tiie 
compression at tlie surface of the cuds would be to 
the compression of the axis there ni!) to 1 ; and disre¬ 
garding the insensible obliquity, (bis eompres-siun may 
be considered as equal througbout the bar; so that 
the compression a(. the ends will be to the com¬ 
pression of the chord as f) to 5.2<}7, or as 17 to 10. 

Siip|)osing, for I’xamjile, such a bar of iron to un¬ 
dergo a change of tempeiaturo of of I’ahrenlicit, 
which would naturally cause it to exp.mid or contract 
about dimensions; then the length of 

the chord, .being limited by the abutments, must 
now bo supposed to be altered by an external 
force; and, at the extremities of the abutments, the 
compression and extension of the metal will amount 
to about graffiti change which is equivalent to 
the pressure of a column of the metal about .'I.'IOO 
feet in height, since M, the height of the raoduhw 
of elasticity, is found, for iron and steel, to be about 
10,000,000 feet; and such would be the addition to 
the pressure at one extremity of the abutment, and 
its diminution at the other, amounting to about five 
tons for every square inch of tlie .section, wliicli 
would certainly require some particular precaution, 
to prevent the destruction of the stones forming the 
abutment by a force so much greater than they are 
capable of withstanding without assistance. .Should 
such a case indeed actually occur, it is probable that 
the extremities would give way a little, and that the 
principal pressure would necessarily be supported 
nearer the middle, so that there would be a waste of 
materials in a situation where they could co-operate 
but imperfectly in resisting the thrust; an inconve¬ 
nience which would not occur if the bar were made 
wider and less deep, especially towards the abut¬ 
ments. 

SECTION II .—the Equilibrium of Arehes. 

We may now proceed to inquire into the mode of 
determining the situation and properties of the curve 
of equilibrium, which represents, for every part of a 



__ttridfte. «]r8tem of bodies supporting A&cb other, the general 
direction of their mutual pressure; remembering al- 
ways that this curve is as much an fma -.inory line, as 
|the centre of gravity is an imaginary point, the forces 
being no more actually collected irto such a line 
than the whole weight or inertia of a body is coi* 
lected in its centre of gravity. Indeed, the situa* 
tion of the curve is even less dclinitc than that of the 
centre of gravity, since in many cases it may differ 
a little according to the nature of tlic t'o>operation 
of the forces which it ia supposed to reprusent. In 
reality, every gravitating atom entering llie struc¬ 
ture must be supported by some forces continued in 
some line, whether regular or irregular, to the fixed 
point^AT abutments, and every resisting atom par- 
^adTes, in a mathematical sense, either positively or 
negatively, in transmitting a lateral pressure where 
it is required for supporting any part of the weight: 
and when we attempt to represent the result of all 
these collateral pressures by a simple curve, its situ* 
ation is li.ablc to a sligiit variation, according to the 
direction in which we suppose the co-operating 
forces 1.) be collected. If, for instance, we wished 
to dctcrinine the stability of a joint, formed in a 
given direction, it would be necessary to consider 
the magnitude of the forces acting throughout the 
extent of the joint in a direction perpendicular to its 
plane, and to collect them into u single result, and 
it is obvious that the forces, represented by' the vari¬ 
ous elementary curves, may vary very sensibly in 
their proportion, wiien wc consider tbeir joint opera¬ 
tion on a vertical or on an oblique plane; although 
if the depth of the substance be inconsiderable, this 
difference will lie wholly imperceptible, and in prac¬ 
tice it may generally be neglected without inconve¬ 
nience; calculating the curve upon tlic supposition 
of a .scries of joints in a vertical direction. If, lioW'O 
eviT, wo wish to be very minutely accurate, wc muffT 
attend to the actual direction of the joints in the de¬ 
termination of the curve, and must consider, in the 
case of a bridge, the whole weight of the structure 
terminated by a given arch stone, with the materials 
which it supports, as detcrniiuiiig the direction of 
the curve of equilibrium where it meets the given 
joint, instead of the weight of the materials termi¬ 
nated by a vertical plane passing through the point 
of the curve in question, wlilch may soincliines be 
very sensibly loss; this consideration being as neces¬ 
sary for dctcrniining llie circumstances under which 
the joints will open, as for the more imaginary pos¬ 
sibility of the arch stones sliding upwards or down- 
wartls. JJiit wo may commonly make a sufficiently 
accurate compensation for Uiis difl'crence, by sup¬ 
posing the specific gravity of the materials producing 
the pressure, and the curvature of the line which 
terminates them, to be a little increased, while the 
absciss remains equal to that of the curve of equili¬ 
brium intersecting the joints. 

I.. If fnv eijual pnrnlle/epipais be supported en-h 
at one end, and lean against each other at the ol/in , 
so os to rentain horizontal, the curve of' equilihr'mm. 
representing the general effect of the pressure traits^ 
Milted through them, ivill he of a parubollcj'onn. 

The pressure of the blocks, where they meet, will 
obviously be horizontal, but at the other ends it will bo 
oblique, being tJic result of this horizontal pressure 


and of the whole weight of each block. And if #e Bri^> 
imj^ine the blocks to be divided into any number 
parts, by sections parallel to the ends, which is the 
only way in which we can easily obtain a regular re¬ 
sult, it is evident that the force exerted at any of 
these sections, by the external portions, must be suf¬ 
ficient to support the lateral thrust and the weight . 
of the internal portions; and its inclination must be 
such that the horizontal base of the triangle of 
forces must bo to tho vertical pemendicuTar as 
the lateral thrust to the weight of the internal 
portion; or, in other words, tlic lateral thrust re- 
niaining constant, tho weight supported will be as 
the tangent of fJio iiicliiuition. But calling the hori¬ 
zontal absciss x, and the vertical ordinate y, the tan¬ 


gent of the inclination will be ^} 


which, in the case 


of n parallelepiped, must be proportional to the dis¬ 


tance X from the contiguous ends; 


, tadtf 
and X ss — 
dx 


consequently xdx=rmd^, and x® =r wiy, which is the 

ciiuation of a parabola. It i< usual in such cases to 
consider the thrusts us rectilinear throughout, und 
as meeting in llie vertical line passing through the 
centre of gravity of each block; but this mode of 
representation is evidently only a convenient conipen* 
diuni. 

If the blocks were united together in the middle, so 
as to form a single bar or lever, the forces would be 
somewhat differently arranged; the upper half of the 
bar would contain a scries of elementary arches, 
abutting on n series of .similar elementary chains in 
the lower half, .so as to take off all lateral thrust from 
the supports at the ends. 

■ With respect to the transverse strains of levers in 
general, it may be observed, that tlic most convenient 
way of representing them is to consider the axis of 
the lever as composed of a scries of elementary bars, 
bisccicd, and crossed at right angles, by as many 
otliers extending across tho lever, or rather as far as 
two-thirds of the half deptit on each side, where the 
centre of resistance is situated. The transverse 
force must tlien be transmitted uiuillcrcd tliroughout 
the whole system, acting in contrary directions at 
the opposite ends of each of the elementary bans 
constituting the axis ; and it must be held in equili¬ 
brium, with respect to each of the centre.^, consider¬ 
ed as a fulcrum, by the general result of all the cor¬ 
puscular forces acting on the longer cross arms; 
tiuit is, by the difference of the compression or 
extension on the different sides of tho arms. 
This difference must therefore he constant; and in 
all such cases tlie strain or curvature must increase 
uniformly, and its ffuxion must he constant; hut if 
tlie tnvnsverse force be varialilo, as wlicn tlic lever 
supports its own weight, or any further external 
pressure, the fluxion of the curvature must be pro¬ 
portional to it. Now the transverse force, thus es¬ 
timated, being the sum of the weights or other forces- 
acting on either side of the given point, tlie addi¬ 
tional weight at the point will be n;|>rcscnted by the 
fluxion of the weight, or by the second fluxion of 
the strain or curvature, wliich is ultimately a# the 
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Biiil(fi‘. fourth Ae^cis of the ordinate. Ahn, the fluxion of 
the ittriun h<^g as the whole weight on each side, it 
follows that when the strain is a maximum, and its 
Huxioa vanishes, the whole weight, - or the sum of 
thO positive and negative forces on either side, must 
also vanish; as Mr Dupin has lately demonstrated in 
a different manner. 

M. In-every sfrucfiire supported by abtdmenh, the 
tangent of the iuclination of the curx'e of equilibrium 
to the horiton is proportional to the weiplit of the 
parts interposed bettocen the given point and the mid¬ 
dle of the structure. 

The truth of this proposition depends on the cqua* 
lity of the horizontal thrust throughout the struc* 
tore, from which it may be immediately inferred, as 
in the last proposition. The materials employed for 
making bridges are not uncommonly sucii, as to 
create a certain degree of lateral pressure on the 
outside of the arch; but as there must be a similar 
and equal pressure in a contrary direction against 
the abutment, its effects will be comprehended in the 
determination of the point at which the curve springs 
from the abutment, as well as in the direction of th^e 
curve itself; so that the circumstance does not afford 
any exception to the gcncral^ruth of the law. It is, 
however, seldom necessary to include the operation 
of such materials in our calculations, since their la¬ 
teral pressure has little or no effect at the upper 
])art of the arch, v/hich has the greatest influence on 
the direction of the curve; and it is also desirable 
to avoid the unnecessary employment of these soft 
materials, because they tend to increase the horizon¬ 
tal thrust, and to raise it to a greater height above 
the foundation of the abutment. 

=r 


We have therefore generally yiedrarwr = 

tv being tlie height of uniform matter, pressing oq. 
the arch at die horizontal distance x from the ver¬ 
tex, t the tangent of the inclination of the curve of 
equilibrium, y its vertical ordinate, and m a quantity 
proportional to the lateral pressure, or horizontal 
thrust. 

N. The radius of airvaturc qf the curve of equili¬ 
brium is inversely as the load on each part, am di¬ 
rectly as the cube qf the secant of (he angle inclination 
to the horizon. 

The general expression for the radius of curvature 
~— - and here, since miy = dx^dx. 


IS r; 


dx 


ditldy ’ 

being constant, md^y = w (dr)* ; but dr being = 
= +<*)..aDdr=^(I 


fc 


tidy 

and m being constant, r is inversely as die load w, 
and directly as die cube of the secant v'(I + 
same result may also be obtained from a geometri¬ 
cal consideration of the magnitude of tbe versed sine 
of die elementary arc, and the effect of the obliqui- 
of the pressure; the one varying as the square of 
iG secant, die other as the secant simply. 

O. Consequently, if the curve be circular, the load 
must be everywhere as the cube qf the secant. 

P. If the curve if equilibrium be parabolic, the 
load must be uniform ihrougftoid the span. 


(Prop. L.) The uniformity of the load in^Uei 
that die superior and inferior terminations of the^'^TV^ 
arch, commonly called the cxtrades and intrados, 
should be parallel: but it is not necessary that 
either of them should be parabolic, unless we wish 
to keep the curve exactly in the middle of the whole 
structure. WJioii the height of the load is very 
great in proportion to that of the arch, the curve 
must always be nearly parabolic, because the form 
of the extrados has but litde comparative effect on 
tile load at each point. 

A* parabola will therefore express the general 
form of the curve of equilibrium in die flat bands of 
brick or stone, commonly placed over windows and 
doors, which, notwithstanding their externa’ <brni, 
may very properly be denominated flat arches. Bu., 
if we consider the direction of the joints as perpen¬ 
dicular to the curve, it may easily be shown, from 
the properties of the wedge, diat they must tend to 
a common axis, in order that the thrust may be 
equal throughout; and tbe curve must be perpendi¬ 
cular to them, and consequendy circular; but the 
difference from the parabola will be wholly incon¬ 
siderable. 

Q. Tor a horizontal extrados, and an intrados ter¬ 
minated by the curve itself, which, however, is a sup¬ 
position merely theoretical, the equation f the curve 

is 

a 

Since in this case w=y (Prop. M.) wo have^d.r 


: m 




■«®, 


and 


yy— aa 


m 


> 


and mCL-yszy (dx)*; whence, niultiplj'ing 

bodi sides by dy, wehavewdyd^y =:ydy(dx)*; and, 
taking the fluent, (dy)®=^y*(dx)‘'*, and mt'^-=.y-, 
.^i^hich must be corrected by making y=a when t 
vanishes, so diat we shall have mi* = y* 

y=: + But since 

dx = du —r, and x zz. f nini. 

iyy — "<*) 

(y + s/0*-o®]) -— >/ miiha-, whence all the 

points of the curve may be determined by means of a 
table of logaridiRis. Bet such a calculation is by no 
means so immediatelyapplicable to practice, as has ge¬ 
nerally been supposed; for die curve of equilibrium 
will always be so distant from the intrados at the 
abutments, as to derange the whole distribution of 
the forces concerned. 

R. For an arch f equable absolute thickness 
throughout its length, the equation is zzsf(y* --m*) 

m 

The weight of any portion of the half arch being 
represented by its length z, we have z=m^; but 

d, = ay,/(l+(|i).) = d, ✓(!+!=), 




1 !22. ) + '»'»)> ofvhiclithe addnig, one.Bixth of the diffitrence, w6 have i ai\ 

\uent is «*)! reouiring no fuW correction ‘*•'^'<*‘“8 by i ;t, wo obtain o. and tlience , 

than to suppose i, initially equal to m; and we have being previously found by the proposition. 

m*). Agaio>sinced;;s:dx 1^1 1 -f- I U. When the load ie terminated 6if a circular or 

\ mm/ elliptical dre, wsca »h —» y/ (4*—i*), and mu = 

_ . - 


— 


V'It .is idso obvious, that .subtract, iMtoaddf 

of which the addhig, one.Bixth of the difference, we have 

' , ■ y I 


no farther correction ‘*‘'^'**‘“8 by ia, wo obtain o. and tlience , 
il to m; and we have being previously found by the proposition. 


we find in the same manner d:r=: 


{mm-^-zzY i (^ + wJ) a:®—^ nb^x XKc s/w -2— 


:niHL (r+ + nb\ 


This curve will, therefore, in some cases, be identi- 
cfk’^KK that of the preceding proposition. It is 
^nimonly called the catenaria, since it represents 
the form in which a perfectly flexible chain of 
equable thickness will hang by its gravity. 

S, If Ike load on each point of an arch be express- 
cd by tlie equation tu =; a 4- bx^, the equation for the 

curve of equilibrium will be my xz\ ax® + A 
Since the whole load Jwiix is here ox + h bx*, we 


The whole load Jwdx is here ax -f> nbx mm ^ nb^ 
AHC SINE j —^ nx f (6*—^x®); and hence my, ss 

I flX® + J jd}X- —- ^ «4®X ABC SINE ^ .f. ^ fli® 

i «42 V' (4*— x®) + ^ ^ n¥ (Prop. M,) 

And the radius of curvature at the vertex will again 


have Ml ax 4- } 4x®, {Prop. M.) and my xz\ ox* 


This expression will, in general, be found suJH* 
ciently accurate for calculating the form of the curve 
of equilibrium in practical cases; and it may easily 
be made to comprehend the increase of the load 
from the obliquity of the arch-stones. The ordinate 
7/, at the abutment, being given, the value of m may 
be deduced from it: and since at the vertex my is 
simply ^ ax®, the radius of curvature r will here be 


T. If we divide the span qf an arch into four equal 
parts, and add to the weight qf one qf the middle 
parts one-sixth (f Us difference from the weight qf one 
qf the extreme parts, we shall have a reduced weight, 
which will be to the lateral thrust as the height qf the 
arch to half the span, without sensible error. 

The weight of the half arch being expressed by 
ax 4- } 4x’ when x is equal to the whole span, if we 

substitute x for -J x, it will become -J ax 4- ~4jc®» for 

7 

one of tlje middle parts, leaving for the 

. • 6 • 

extreme part, wliich gives — 4x® for the difference of 

24f 

the ports, and I of this, added to the former quanti¬ 
ty makes it ^ax 4-A^*’' but since wiy ;= Jax*4*^4x*, 

dividing by mx, we have ^ s:-——i^., 


fil 

be —. When the curve is circular, the axes of the 
a 

ellipsis being equal, n sz 1. 

If the extradoa and iutrados arc concentric, the 
calculation requires us to take the difference between 
the results determining the weij^it for each curve: 
but it will commonly be equally accurate in such a 
case, to consider the depth of the load as uniform, 
at least when the joints are in the direction of the 
radii. 

X. The abutment must be higher without than with¬ 
in, by a distance, which is to its breadth, as the hori¬ 
zontal distance of the centre qf gravity ^ the heif arch 
from the middle qf the abutment is to the Itcigkt of the 
middle qf the keystone above the same point. 

This proposition follows immediately from the 
proportion of the horizontal thrust to the weight, 
determined by the property of the lever; the one 
acting at the distance of the height of the arch from 
the fulcrum, and the other at Uie distance of the 
centre of. gravity from the abutment, so as to ba¬ 
lance each other; and the oblique direction of the 
face of the abutment being perpendicular to the 
thrust conqioundcd of these two forces. The same 
rule also serves for determining the proper position 
of the abutment of a beam or rafter of any Kim), in 
order that it may stand securely, witliout the assist¬ 
ance of friction. But for a bridge, if we calculate 
the situation of the curve of equilibrium, w'e obtain 
the direction of the thrust at its extremity more con¬ 
veniently, without immediately determining the place 
of the centre of gravity. 

Y. In order that an arch may stand withoutfric¬ 
tion or cohesion, a.curveqf equilibrium, perpendicular 
to all the su faces qf the joints, must be capable qf be¬ 
ing drawn within the substance qj'the blocks. 

IF the pressure on each joint be not exactly per¬ 
pendicular to the sur&ces, it cannot be resisted with- 
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oiit frictii^n, and the partt must slide on each other: 
this, ho'^^er,- is an event that can never be likel)' to 
occuc.'in practice. But if the curve, representing 
the general pressure on any joint, be directed to a 
point in its ]>lanc beyond tlie fiinits of the substance, 
the joint will open ut its remoter end, unless it be 
secured by tlie cohesion of the cements, and the 
Structure vvill cither u liolly fall, or continue to stand 
in a new form. (I’lute XLll. fig. 5.) 

Frofn this condition, together with the deterniina- 
tiou of the direction of the joints already nientioned 
(Prop. P.), we may c-asily find the best arrimgement 
of the Joints in a fiat aicii; tlie object, in such cases, 
being to diminish tlie lateral thrust as much as pos¬ 
sible, it is obvious that the common centre of the 
joints must be brought as near to the arch os is 
compatible with the condition of tlie circle remain¬ 
ing within its limits; and it may even happen that 
the superincumbent materials would prevent the 
upctiiug of the joints even if the centre were still 
nearer than this: but if, on the other hand, the 
arch depended only on its own resistance, and the 
materials were in any danger of being crushed, it 
would be necessary to keep tlie circle ut some little 
distance from its surfaces, oven at the cxpence of 
aonicvihat increasing the lateral pressure. 

When the curve of equilibrium touches the intra- 
dos of an areli of any kind, the compression at the 
surface must be at least four times us great us if it 
remained in the middle of the arch-stones (Prop. E.), 
and still greater than this if the cohesion of the ce¬ 
ments is called into action. In this estimate we 
suppose the transverse sections of the blocks inflexi¬ 
ble, so as to cooperate througliout tlie depth in re¬ 
sisting the pressure on any point; but in reality this 
cooperation will be confined within much narrower 


I ini its, and the diminution of strength will probably 
ie considerably greater than is here supposed, when¬ 
ever the curve approaches to the intrados of the 
arch. 

The passage of the curve of equilibrium through 
the middle of each block is tUI that is necessary to 
insure^ the stability of a bridge of moderate dinieii- 
sions and of sound materials. Its strength is by no 
means increased, like that of a frame of carpentry, 
or of a beam resisting a transverse force, by an in¬ 
crease of its depth in preference to any other of its 
dimensions : a greater depth does, indeed, give it a 
power of eftectually resisting a greater force of ex¬ 
ternal pressure derived from (lie presence of any oc¬ 
casional load on any part of the structure ; but. the 
magnitude of such u loud is seldom very consider¬ 
able, in proportion to the weight of the bridge. 

It i.s of some inqmrtance, in these investigation.^, 
to endeavour to trace the successive .steps by which 
the tabric of u bridge may commonly be expected 
to fail. Supposing the materials to be too soi't, or 
the abutments insecure, or any part of the n ork to 
bp defective, and to udbrd too little resistance, the 
length of tlie curve of the arch being diminished, or 
its chord extended, it will beeome iliiUer, and, con¬ 
sequently, sink; the alteration being by far tlie great¬ 
est, if other things are equal, where the depth is the 
least, that is, near the crown or key-stone ; so fi:^c 
if the curvaturo was, at first, nearly equal through¬ 


out, the crown will sink so mudi u to cause a ra- ' 
pid increase of curvature on each side in its imme- 
diate neighbourhood, which will bring the intrados 
up to the curve of equilibrium, or even above it, thf 
form of this curve being little altered by the change 
of that of (he arch. The middle remains firm, be¬ 
cause the pressure is pretty equally divided through¬ 
out the blocks, but the parts new iy bent give way 
to the unequal force, and chip u little at their inter¬ 
nal surface; but being reduced in their dimensions 
by the pressure, tiiey sutler the middle to descend 
still lower, and arc, consequently, carried down with 
it, so as to be relieved from the inequality of pres¬ 
sure de{>ending on tlieir curvature, and to transfer 
the effect to the parts immediately be} und tliipm, till 
these in their turn crumble, and by degrees Va<j 
whole structure falls. (Plate XLII. fig. 6.) 

This explanation will enable us to understand 
some observations and experiments which the late 
Professor llobison has related as somewhat [lara- 
doxica). He says, that an arch built “ of an ex¬ 
ceedingly soil and friable stone,” (he arch-stones be¬ 
ing also ton slioit, began to show signs of weakness 
by the stones clii])|)iiig about ten feel from the mid¬ 
dle, and that it afterwards split ut the middle, and 
fifteen or sixteen feet on each sitle of it, ami also at 
the abutments. And in some experiinents on mo¬ 
dels of arches in chalk, he I’ouiuJ, that “ the arch 
always broke at some place considerably beyond 
another point, where the first chipping hud been 
observeda cireunistaiice which he has not succeed¬ 
ed in sufficiently explaining. 

Section III.—the JKffiict tif Friciion. 

The friction or adhesion of the substances, em¬ 
ployed in Architecture, is of the most material con¬ 
sequence, for insuring the stability of the works 
constructed with them; and it is riglit that wc should 
know the extent of its operation ; it is not, however, 
oilen practically necessary to calculate its exact 
magnitude, because it would seldom be prudent to 
rely materially on it, the accidental eircuinstances 
of agitation or moisture tending very niiieh to diini- 
uisli its tlfect. Mor is the colicsion of the ct nients 
employed of much further consequence than as en¬ 
abling them to form a firm cotmexiun, by means of 
which the blocks may rest more completely on each 
other than they could fio without it; for wc must 
always remember, that wc must lose at least hull' of 
the strength, before the cohesion of the solid blocks 
themselves, in the direction of the arch, can be call¬ 
ed into action, und at least tlireu fourth.-, before the 
joints will have any tendency to open t'lroiigliuiit 
their c.Munt. 

Z. 'I'fte jointx q/" an arch, composed t>f mfiteriuL' 
iuhjn t in friction, niai/ he xilunted in any direction 
lifin<> ivil/iiii the IhniU (f Ihii angh of i-eposc, on 
either side of the perpendindnr to the eurve of npei- 
hhtimn ; the aiinle oj repose heitia; equal to the in¬ 
clination to the horizon ttl which the main ials bepin 
to slide OH each other; and the direct friction bein^^ 
to the pressure as the tangent of this angle is to the 
radius. 

It is obvious, that any other force, as well as that 
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of Mr Coulomb and Frofeeaor Vince, that 
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. ]^ the atn^pitci^ bf Uib j^ktd^ could not - 
kis an^e escaped the rudest archrfeett^ dna; that long before '■ 


is constant, whatever the magoitade of the force way. ^. Dewacritus, thefe laiisi bare been both bridges and 
he, since the IHction is very nearly proportional to' doors, in both .pf trhich structatCa the and) was cora- 
the mutual pressure of the substances. Ibe ten* f- saonly empldyra. . Ihere do indeed appear to be 
dency of a body to desceiid along any plane bein(^ solitary iastances of. arches robro anciept.^aa dae 
as mbch less than its weight as the height of the epoch assigned by Mr'King to. tlwirinyi^l^iu. We 
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plane is less than its length, and the pressure on the 
plane being as much less ^an the weight as the length 
IS greater than the horiaontal extent, it follows, that, 
when the weight begins to overcome the friction, the 
friVtlpn must be to We pressure as die height of the 
idffhe to its horizontal extent, or as the tangent of 
'the inclination to the radius. 

This property of the angle of repose affords a very 
cosy method of ascertaining, by a simple expert 
nient, the friction of the materials emplcyed i h^ng, 
for example, a common brick, and plisCsng it, with 
the shorter side of its end downwards, on another 
which is gradually raised, we shall find that it will 
fall over without beginning to slide; and when riiis 
happens, the height must be half of the horiabn'* 
tal extent, a brick being twice as long as it is 
broad : in this case, therefore, the friction must be 
at least half of the pressure, and the angle of repose 
at least 30”; and an equilateral wedge of brick could 
not be forced up by any steady pressure of briolm 
acting against its sides, in a direction parallel to its 
base. But the effects of agitation would inake such 
a wedge totally insecure in any practical wise; and 
the determination only serves to assure us, that a 
very considerable latitude may be allowed to the 
joints of our materials, when tliere is any reason for 
deviating from the proper direction, provided that 
we be assured of a steady pressure; and much more 
in brick or stone than in wood, and more in wood 
than in iron, unless the joints of the iron be secured 
by some cohesive connexion. It may also be in¬ 
ferred from these considerations, that the direction 
of the joints can never determine the direction of 
the curve of equilibrium crossing them, since the 
friction will always enable thtxn to transmit the. 
thrust in a direction varying very considerably from 
the perpendicular; although, with respect to any 
particular joint, of which we wish to ascertain the 
stability independent of the friction, it would be de¬ 
sirable to collect the result of the elements, of which 
that curve is the representative, with a proper re¬ 
gard to its direction. 

Section IV. —Earlier Historical Details. 

The original inrentipn of arches, and the date of 
their general adoption in architecture, have been 
discussed with great animation by the late Mr King, 
Mr Dutens, and several other learned antiquaries. 
Mr King insisted that the use of the arch was not 
more ancient than the Christian era, and considered 
its introduction os one of the most remarkable events 
accompanying that memorable period. Mr Dutens 
impealcd to the structure Of the cloacse, built by the 
Tarquins, and to tlie authority Of Seneca, who ob- 
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find ardheA 'C^ceaiod' iii the walls of! riie 

oldest temples extant at Athens; dmese are 

said to be arched, not at the opening Ibto the 'fiber 
only, but to a greater dwtanee within it than is fiktdy 
to haTo been rebuilt at a later peripd'j^r ort^^t ; 
and the fragments of a bridge, still retna|pi)|'. at 
Home, bear an inscription which rd!^ if it fffrtM^aa 
to the latter years of the ConmipnW:^tb. . it 
seems highly probable, that dmost dl t|» oovered 
ways, constructed in tlie earlier, times of Greeicjti and 
Rome, .were either formed by lintels, like dootways, 
or by stones overhanging each other, in horizontal 
strata, and leaving a triangular aperture, of hy bdb 
these arrangements combined, as is exemplified' in 
the entrance to the treasury of Atreus at Mycente, 
where the lintel has a triangular aperture over it, by 
which it is relieved from the pressure of the wall 
above; and this instance serves to show bow differ¬ 
ent the distribution of the pressure on any part of 
a structure may be, from the simple proportiws of 
the height of the materials above it. Some other 
old buildings, which have been supposed to be arch¬ 
ed^ have been found, on fuitber examination, rather 
to resemble domes, which may be built without 
centres, and may be IdV open at the smamit, die 
himzontal curvature producing a transverse pressuie, 
which supports the structure without aiuH^inwy 
key-stone. And this baa been soipected Whe the 
form of the roofs and ceilings of andent Babylon, 
where Strabo tells us that the 'buildiogs were apcbed 
over or “ camerated," for the purpose of saving tim¬ 
ber : and the bridge of Babylon, which must ^ve 
been of considerabm antiquity, is expressly s^, by 
. Herodotus, to have consisted of piers of stone, widi 
a road ibrwed of beams of wood Only. It may .how¬ 
ever be rejoined, that,though a dome is not simply 
an arch, yet it exceeds it in contrivance and mecita- 
nical complication; it generally exerts a thrust, and. 
requires either an abutment, or a circular tie; and it 
is scarcely possible that the inventor of a dome should 
net have been previously acquainted with the con¬ 
struction of a common arch. Besides tjic term 
CAMARA, the Greeks had also tsalis, apsis, and 
Tiionus; the last was particularly appropriate to 
circular domes; but the variety of appellations seems 
to prove that the thing must have been perfectly 
familiar; and the term tsalis is soipposed to have 
been applied from the appearance of the wedged 
areh-stones, viewed in their elevation, which could 
not have been observable in a dome of any kind. 

Front these outlines of the origin of the art of 
building bridges, we may pass on rapidly to the 
latest improvements which have been made, in Great 
Britain, and oti the Ctmtinent, in the practice of this 
deportment of architecture. A very ample detail of 

3 s 




the !^(At impotUnt‘^rati6tta> 
q[virf^;ttf%^%<!rfonne(l in H, foifjr be t^d itf lAe 
nuoMlbw Reports of the Ini^etiioiu Mr Smeatoh, 
ipabSimed since his death'by Society of Civil 
^ilineers in London. They contain a body of infor> 
i^ion coniprdiending alcQost every case that can 
occur to a workman, in the execution of such struct 
turea; and even where they have to record an acei-' 
d ental failure, the instruction they afford is not less 
vtilual^lie^than where the success has been morecom> 
plete., 

Respecting the general arrangement of a bridge, 
and the number of arches to be employed, in the 
case of a wide river, Mr Sroeaton has expressed his 
approbation of a few wide and flat arches, supported 
by good abutments, in preference to more numerous 
piers, wiuch unnecessarily interrupt the water-way. 
In a case where a long series of small arches was re- 

a uired, he has made them so flat, and the piers so 
ight, that a fingle pier would be incapable of with¬ 
standing the thrust of its arch; but in order to 
avoid the destruction of the whole fabric in cose of 
an accident, he has intermixed a number of stronger 
piers, at' certain intervals, among the weaker ones, 
where several arches, of different hcigiits, were re¬ 
quired. he commonly recommended different portions 
of the same circle for all of them ; a mode which ren¬ 
dered the lateral thrust nearly equal throughout the 
fabric, and had the advantage of allowing the same 
centre to be employed for ml, witli some iittle addi¬ 
tion at the ends to adapt it to the larger arches. 
He records the case of Old Walton bridge, in which 
the wooden superstructure had'sunk two feet, so as 
to become part of a circle 700 feet in diameter, and 
the thrust, thus increased, had forced the piers con¬ 



eglected, 
pentry are concerned. 

Mr Smeaton particularly describes the inconve¬ 
niences arising from the old method of laying the 
foundations of piers, which was introduced soon 
after the Conquest, and which is particularly ex¬ 
emplified in London Bridge. The masonry com¬ 
mences above low water mark, being supported on 
pile's, which would bo exposed to the destructive al¬ 
ternation of moisture and dryness, with Uic access of 
air, if they were not defended by other piles, form¬ 
ing projections partly filled with stone, end denomi¬ 
nated sterlings; which, in their turn, occosionaily 
require the support and defence of new piles sur-' 
rounding them, since they are net easily removed 
when they decay; so that, by degrees, a great inter¬ 
ruption is occasioned by the breadth of the piers, 
thus augmented, requiring, for the transmission of 
the water, an increase of velocity, whicli is not only 
inconvenient to the navigation, but also carries away 
the bed of the river under the arclics, and immedi- 
'*^ltte]y below the bridge, making deep pools or exca¬ 
vations, which require from time to time to be filled 
up with rubble stones; while the materials, which 
have been carried away by the stream, are deposited 
a little lower down in shoals, and very much inter¬ 
fere with the navigation of the river. From these 
circumstances, as well as from the cfiects of time and 


decayl it .has tu^ened, according to bte report*, Bridge. 
, that the repmrs df London Bridge have often amount- 
Cd, for many yetm together, to L.-4000 a year, while; 
those of Westminster and Biackfriars Bridges hov^ 
not cost soinany-hundreds. It is true, that the fair 
' produces a trifling advantage in enabling the London 
water-works to employ more of the force of the tide 
in raisbg water for the use of the city; and this 
right, being established as a legal privilege, has long 
delayed the improvements, which might otherwise 
have been attempted, for the benefit of tlie naviga¬ 
tion of the river. The interest of the proprietors of 
the water-works has been valued at L. 1S5,000; and it 
has been estimated rimt'L. 50,000 would be required 
for the erection of steam-engines to sup^ Uieir 
place; while, on the other hand, it is said 
thirty to forty persons, on an average, have perisheiit 
- annually from the dangers of the fall under the 
bridge. (Plate XLIII. fig. 7, 8>) 

But Mr Smeaton, as well as his predecessor Mr 
Labelyo, appears sometimes to have gone into a con¬ 
trary extreme, and to have been somewhat too spar¬ 
ing in the use of piles. It is well known tiiat the 
opening of Westminster Bridge was delayed for two 
years on account of the failure of a pier, the founda¬ 
tion of wliich had been partly undermined by the in¬ 
cautious removal of gravel from the bed of the river, 
in its immediate neighbourhood; a circumstance 
which would scarcely have occurred if piles had 
been more freely employed in securing the fouiida* 
tioB. The. omission, however, did net arise from a 
want of a just estimate of the importance of piles in 
a loose bottom, but from a confidence, founded on 
examination as the work advanced, that the bed of 
the river was already sufficiently firm. Mr Smeaton 
directed the foundations of Hexham Bridge to be 
laid, as those of Westminster Bridge had been, by 
means of caissons, or boxes, made water-tight, and 
containing the bottom of the pier, completed in ma¬ 
sonry well connected together, and ready to be de¬ 
posited in its proper place by lowering tlie caissons, 
and then detaching tlie sides, which are raised for 
furtlier use, from the bottoms, whicli remain fixed as 
a part of tlie foundations immediately resting on the 
bed of the river, previously made smooth for tlieir 
reception, and sometimes also rendered more firm by 
piles and a grating of timber. By a careful exami- 
narion of the bottom of the river at Hexham, Mr 
Smeaton thought be had ascertained that the stratum 
of gravel, of which it consisted, was extremely thin, 
and supported by a quicksand, much too loose to 
give a firm hold to piles, while be supposed tlie gra¬ 
ve! strong enough to bear the weight of tlie pier, if 
built in a caisson. The bridge was a handsome edi¬ 
fice, witli elliptical arches, and stood well for a few 
years ; but an extraordinary flood occurred, wliich 
caused the water to rise five foet higher above than 
below the bridge, and to fiow through it with so 
great a velocity, as to undermine the piers, and 
cause the bridge to divide longitudinaily, and foil in 
against the stream; a circumstance so much the 
more mortifying to the eminent engineer who had 
constructed it,- as it was the only one of his works 
that, " in a period of thirty years,” had been known 
to fail. It was observed that some of the piers, 





Brl^fie. wbiqh ha3 been built,la'C9ffltr>dai»8, 

^Booe «F Bomo piles, wlti^itpod thuj^violep^ l|be 
H 6ood: and it is reraarkabk, that^e '.^hn^, b^ge.- 
•bas been rebuilt by a provincial areh'itec<^Sit>itFi p^* 
feet success, having stood without any accident.for 
many years. 

It seems, therefore, scarcely prudent to trust any' 
very heavy bridge to a foundUtion' not secured by'» 
piles, unless the ground on which it stands is an ab<*" 
solute rock; and in this case, as well as when piles 
are to be driven and sawed off, it is generally neces* 
sary to have recourse to a cofier>dam. In the in> 
stance of the bridge at Harraton, for example, where 
tile rock is nine feet below the bod of the river, Mr 
SasffitOn directs that tlie piles forming the coffer* 
dam be rebated into each other, driven dowh to the 
rock, and secured by internal stretchers, before the 
water contained within them is pumped Out. In 
some coses, a double row of piles, with ctoy between 
them, has been employed for forming, a coffer*dam; 
but in others it has been found more convenient to 
drive and cut off the piles under water, by means of 
proper machinery, without tile assistance of a coffer* 
dam. 

Piles are employed of various lengths, from 7 to 
l(i feet or more, and from 8 to 10 inches in thick* 
ness, and they are commonly shod with iron. Sihea* 
ton directs them to be driven till it requires from SO ' 
to 40 strokes of the pile driver to sink them an inch, 
according to the magnitude of the weight, and the 
iirnuicss required in the work. He was in die habit 
of frequently recommending tlie piles surrounding 
the piers to be secured by throwing in rubble stone, 
so as to form ap inclined surface, sloping gradually 
from the bridge upwards and downwards,. In the 
case of Coldstream Bridge, it was also found neces¬ 
sary to have a partial dam, or artificial shoal, thrown 
across the river a little below the bridj^e, in order 
to lessen the velocity of the wafer, which Vras cut¬ 
ting up the gravel froiii the base of the piles. But 
all these expedients are attended with considerable 
inconvenience, and it is better to avoid them in the 
first instance by leaving the water-way as wide and 
as deep as possible, and by making the foundations as 
firm and extensive as the circumstances may require. 

The angles of the piers, both above and under 
water, are commonly rounded oft^ in order to' facili¬ 
tate the passage of tbe.stream, and to be less liable 
to accidental injury. Mr Smeaton recommends a 
cylindrical surface of 60 ° as a proper termination; 
and two such surfaces, meeting each other in an 
angle, will approach to the Outline of the head of a 
ship, which is calculated to afford the least resist¬ 
ance to the water gliding by it. 

We find that, in the year I 769 , the earth, employ¬ 
ed for filling up the space between the walls of the 
North Bridge in Edinburgh, had forced them out, 
so as to require the assistance of transverse liars and 
buttresses for their support. In the more modern 
bridges, these accidents are prevented by the em¬ 
ployment of longitudinal walls for filling up the 
haunches, with fiat stones covering tl/c intervals be¬ 
tween them, instead of the earth, or the more solid 
materials whish were formerly used, aod which pro¬ 
duced a greater pressure both on the arch and on 




-^ij|l:fade ^aOih*, Fqf the miflwtion 
I iiag over this bridge, My-lwit^tou thought a alope^^ ! 

1 in IS hottpp.great;'bb«ifTwkthat horses eandbt/-' 
;>ttpteyen when the ascent is hiutm more gradual than 
: this, and that if they walk, tliey can draw a carriage 
‘'iip such a rpad.,as this witliout difficulty: and, in¬ 
deed, the bridge at Newcastle appears, for a sb9>'t 
distance, to have .beei[>’'miicb steeper.. .ii.bas 
been tnbre lately arguhd, on ohother o^^bn, that, 
it is a great inconvenience in a crowdea i^y, .tp have 
to lock the wheel of a leaded waggou> that this is 
necessary at all times on Holbbm where the 
slope is only i in 19; while in frosty weatbet this 
street is absolutely impas^ble for su^ cm^ii^s: 
and the descent of Lud^te Hill, whicb Aroply 1 'in 3b, 
is considered as much more desirable; ..when it it po.s- 
sible to construct abridge with an aodiiyity so gentle. 

Section V.^lii^rovements of the Port qfZ^ndottt 

From tlie studv of Mr ^neaton’s .diversified la¬ 
bours, we proeeed to take a cursory View of the Far- 
liamentai^ Inquiry respecting Ufe improvemeht of tho 
Port of London, which has brought forwards a va¬ 
riety of important information, and suggested a mul¬ 
tiplicity of ingenious designs, 'fhe principal part of 
. that which relates to our present subject is contain¬ 
ed in the Second and Third Reports from the Select 
Committee of the House of Commons, on the im¬ 
provement of the Port of London; ordered to be > 
printed 11th July 1799? nnd Itatli July IBOO. 

We find in tliese Reports some interesting details' 
respecting the history of London Bridge, wTiicli ap¬ 
pears to have been begun, not, as Hume tells us, by 
William Rufus, who was killed in llOQ, but in 1176, 
under Heniy IL; and to have been completed in 
83 years. The piles arc principally of elm, and 
■ tliey have remained for six centuries without mate¬ 
rial decay; although a part.of the bridge fell, and 
was rebuilt about 100 years after k .was begun. 
Rochester, York, ,and Newcastle Bnclges were also 
built in the twel^ century, as well as the Bridge of 
St Esprit at Aviguon. About SO years ago, tlio 
middle pier of London Bridge was removed ; the 
piles were drawn by a very powerful screw, com¬ 
monly used for lifting the wheels of the water-works; 
and a single arch was matle to occupy the place of 
two. In consequence of this, the fall was somewhat 
diminislied, and it was necessary partially to- ob¬ 
struct the channel again, in order that the stream 
should have force enough for tlie water-wbrks; but 
h was very difficult to secure the bottom fruni the ef¬ 
fects of the increased velocity under the arch. Se¬ 
veral strong beams were firmly fixed across the bed 
of the river, but only two of them, retained their si¬ 
tuations for any length of time; and the materials 
carried away had been deposited below "the middle 
arch, so as to form a shoal, which wos only 16 inches 
below the surface at low water. The Reports con¬ 
tain also much particular information respecting 
Bjackfriars Bridge, the piles for which were driven 
under water, and cut off level with the bed of the 
foundations, by a machine of Mr Mylne’s invention. 
The expense of Biackfriars Bridge, including the 



Bi ufite. pytri^lte'^r abcmt £« siSo^CKH) )f tiiaV o( 

only mu li. ItO^OOO.' I/Foibninstar 
pnHt It) Uic boginning of die centary, cost 
lA'bat.'l. 400,000. 

The rommittee had rcceired an inunenso variety 
of plans and proposals ibr docks, wharfs, and bridges, 
and many of tliese have been publidi^ in the 
ports, together with (>ngraTed details on o very am- 
pie soak. They finally admted throe resolutions r«> 

• meeting the rebuilding of London Bridge. 

** 1. That it is the (pinion of this Cemmitteo, that 
it is essential to tho uuproveraent and accomiuoda- 
tioD of the port of London, that London Bridge 
should be rebuilt upon such a construction as to per¬ 
mit a free passage, at all times of the tide, for ships 
of such a tonnage, at least, as the depth of the river 
would admit of, at present, between London Bridge 
and Blackftiara Bridge. 

“ il. That it is the opinion of this Committee, that 
an iron bridge, having its centre arch not less than 
O.'i feet high in the clear, above 4iigh-water«mark, 
will answer the intended purpose, and at the least 
expense. » 

*' 8, That it is the opinion of this Committee, that 
the most convenient situation for the Now Bridge, will 
be immediately above St Saviour’s Church, and upon 
a line from thence to the Royal Exchange." 

In a subsequent Report, ordered to be printed 
8d Juno 1801, wo find a plan fbr a magnificent iron 
bridge of 600 feet span, which had been submittid 
. to the Committee by Messrs Telford and Douglas. 
Mr Telford’s reputation in his profession as an en¬ 
gineer deservedly attracted the attention of tho Com* 
mittee; but many practical difUcultics having been 
suggested to them, they circulated a number of que¬ 
ries relating to the proposal, among such persons of 
science, and profiessional architects, as were the most 
likely to have afforded them satisfactory information. 
But the results of these inquiries are not a little hu¬ 
miliating to the admirers of abstract reasoning and 
of geometrical evidence; and it would be diiiicuit to 
find a greater discordance in the most heterodox 
professions of faitb, or in the most capricious varia¬ 
tions of taste, than is exhibited in the responses of 
our most celebrated professors, on almost every point 
submitted to their consideration. It would be use¬ 
less to dwell on the numerous errors with which 
many of the answers abound; but tlie questions will 
aftbrd us a verv convenient clue for directing our 
attention to su^ subjects of deliberatimi as are really 
likely to occur in a multiplicity of cases; and it will 
perhaps be possible to find such answers for all of 
them, as will tend to remove the greater number of 
the ilifHculties which Iiove hitherto embarrassed the 
subject. 

Qubstioms bespectiwo the construction of a 

CAST IKON BRIDOE, OF A S1NUT.N ARCH, 600 PEFT 

lU THB SPAM, AND 6S FEET RISE. (Plate XLIl. 

%7.) 

1. fVAai Mrts qf the Irtdge should be toundered 
as wedges, whuh act on each olhet by grmtly and 
pressure, and w/mt pasts as weight, acting by graisity 
only, similat to the wells end other loading, usually 


eroded upon the arehes qf stone brides. Qr does the 
wheile act as one frame ^ iron, tvAiro cwn only be de- 
stroyed by crushing Us parts ? f 

'fhe distribution of the resistance of a bridge may 
be considered as in some measure optional, <>1000 it 
tasty be transferred from one part of the structuic to 
another, by wedging together most firmly tho-,c paru 
which we wish to be most materially concerned in it. 
But there is also a natural priuaplc of adjustment, 
by which the resistance lias a tendency to be thrown 
where it can best be supported; fur the materials 
being always more or less compressible, a very small 
change of fbrm, supposed to be equal throughout 
the structure, will, relieve those parts most wj^i are 
the most strained, and the accommodation wilfise 
still more effectual when the parts most strained un-* 
dergo the greatest change of form. I’hus, it the 
flatter ribs, seen at the upper part of the proposed 
structure, supported any material part of its weight, 
they would Undergo a conskicrabie longitudinal com- 

R ression, and being shortened a little, would natural- 
j descend veiy rapidly upon the more curved, and 
consequently stronger parts below, which would soon 
relieve them from the load improperly allotted to 
them; the abutment would also give w ay a little, and 
be forced out, by the greater pressure at its upper 
part, while the lower part remained almost entirely 
unchanged. 

It is, however, highly important that the woik 
should, in the first instance, be so arranged as best to 
fulfil the intended purposes, and especially that such 
parts should have to support the weight as arc able 
to do it With the least expense of lateral thrust, 
which is the great evil to be dreaded in a work of 
these gigantic dimensions, the materials themselves 
being scarcely ever crushed, when the arch is of a 
proper form; and the failure of an iron bridge, by 
the want of ultimate resistance of its parts to a com¬ 
pressing force, being a thin^ altogether out of our 
contemplation; and it is obvious that the greater the 
curvature of the resisting parts, the smaller wnll be 
the lateral thrust on the abutments. 

Wc may, therefore, sufficiently answer this ques¬ 
tion, by saying, Uiat the whole frame of the propo¬ 
sed bridge, so fhr as it lies in or near the longitudi¬ 
nal direction of the arch, may occasionally cooperate 
in affording a partial resistance if required; but that 
the principal part of the force ought to be concen¬ 
trate in toe lower ribs, not far remote from the in- 
trados. 

But it is by no means allowable to calculate upon 
a curve of equilibrium exactly coinciding w ith the 
introdos; since, if this supposition were realized, we 
should lose more than three-fourths of the strength 
of our materials, and ail the stability of the joints 
independent of cohesion, so that the slightest exter¬ 
nal force might throw the curve beyond the limits of 
the joint, and cause it to open. Nor can wc always 
consider the curve of equilibrium as parallel to the 
intradoB : taking, for example, the case of a bridge 
b'ke Bkekfriars, the curve of equilibrium, passing 
near the middle of the arch-stones, is, and ought to 
be, nine or ten fbet above the intrados at the abut¬ 
ment, and only two or three feet at ftie crown; so 



e. diat die diti^ ttr« .«ll 

ent from the ordinat^- irliiclv hmm 
\ by theoretic^, writers, 

•.gined that this dtifersnee is of no Uteaf 
in practice; but its amount i8r|iMch greats tbaii'di^' 
difference between die .theoretical curves of 
brium, determined by calcuiatjoD, ^d.the como^: 
eat circular or ellipticai arches. > 

With respect to the altenuaUvd comparing the 
bridge with masonry or wi{|L carpentry, we may say, 
that the principles on irhich. the equilibrium of 
bridges » calculated, are ^together eieibentary, and 
indei>endent of any dgumtive ^pressions of strains 
and mechanical purpose,' which are employed in 
cojuid^ring many of the ai^ngemeq^ of carpentry, 
^ amiwhich may indeed^ when they are ttct^i^tely 
analysed, be resoived into forces opposed and corn* 
bined in the some manner as the thrusts of« brid«. 
It is, therefore, wholly unnecessary, #hen we inquire 
into tlie strength of such a &bric,^to dhitinguish the 
thrusts of masonry fiorn the straind of cafpimti^ the 
laws which govern them bein^ not only simil||-uut 
identical; except that a strain is commonly .^der« 
stood as implying an exertibn of cohOsive force, and 
we have seen that a cohesive force ought never to be 
called into action ip a brid^, mOiee it implies a g^t 
and unnecessary sacrlhce of the strength of the i<mf - 
tcrials employed. 11^ indeed, we wanted to cross lif 
mere ditch, without depending on the firmness of ^ 
bank, we might easily find a beam of wood or a.bar 
of iron strong enough to afford a passage over, it, 
unsupported oy any abutment, because, ,in d eiib> 
stance of inconsiderable length, we ore sure of hav¬ 
ing more strength than we require. But to assert 
that an iron bridge of 600 feet span “ is a lever ex¬ 
erting a vertical pressure only on the abutments,” is 
to pronounce a sentence from the lofty ttibund of 
refined science, which the simplest workman roust 
feel to be erroneous. But, in this instance, the er¬ 
ror is not so much in the comparison with the lever, 
as in the inattention to the mode of fixing U: for a 
lever or beam of the dimensions of the proposed 
bridge, lying loosely on its abutments, would proba¬ 
bly be at least a hundred times .wester than hf it 
were firmly connected with the abutments os a bridge 
is, so as to be fixed in a determinate direction. 
And the true reason of the utility of cast iron fbr 
building bridges, consists not, as has often been sup¬ 
posed, in its capability of being united so aS to act 
like a frame of carpentry, but in the great resist¬ 
ance which it seems to anord tp any force tending 
to crush it. 

Qukstion II. Whether the ^rett^h of the ardt 
is cycled, and in tv/iat manner, Jy tf»e proposed in¬ 
crease ^ its soidth towards the two isttremities or 
abutments, when considered vertically and horizontal¬ 
ly. And if so, whatform should the bridge gradually 
acquire f 

The only material advantage, derived from widen¬ 
ing the bridge at the ends, consists in the firmness 
of the abutments ; and this advantage is greatJy di¬ 
minished by the increase of horizontal thrust which 
is occasioned by the increase of breadth; while the 
curve of equilibrium is caused to' deviate greatly 



_ W consemyii^^if,. 
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,^Bairts; seaiina''iqf:’’'l^^no gt^:di6l^fty'ia;r:.’,. 

fiwroing a Anp'connexion wween A'harrow bn^ 
an^ a widpf^ abutment, t^hou| Sbia'inconveniencei;'''' - 
4'^ia.laterat strength of the fah'ijt^Jn resisting any 
.-’’ S^sohtsl force,. 'wnuhl be tlin^y efficient, without 
. tbt^,'dilatatidb';vat' 'the' Periiaps the form was 

^'sf^Mted recollection of the 

paitial failait of^SR' C^ of thn;liima kin^ 

which has bj^ found td deviate consjdm^y' ftom 
the Ve^l^rpjl^e in which'it was'origj^|^;situ<ited; 
but dh this mstance tliere seems. If !we' mdge from 
riie-engravings whh^.'^bayc bheh pubJishem to have 
beeiis total deficiency.; m t^hque. hfm^s; andIjhC' 
abutmimts appear to ra^e been aom^iif|igt less l[rBt 
than, ^uld'have been desiredv 8inci^^|h . pfirthm 
contains an arch and some warehoiu^, milhmd i^bc- 
ing composed of mOre solid'masonry;.'jlnate XL! 11. 
fig. 9.) ■ ' . ''r\.- . 

QuesTioH III., In what prdportioHt thotdi^ the 
weight be distriiided from the ardrqjtoAhe ihptfkentt, 
to make the arch unfomly etrpngf.i ,. .■f '-f.' 

' This question bscrcornpri^m^ya^ ^t a.'complete 
answer to it would inrolva .'lanole |heoiy. of 
bridges; and it will be necemaiy tbHi^it our Investi¬ 
gations to an inqmiy whether the skructure, repre¬ 
sented in the plan, vt. actually such ns to afford a 
uniform strength, or' whether any alterations can be 
made in it, cimpatible with the general outlines of 
the propel, to remedy any imperfections which 
may be discoverable, inllic arrangement of the pres¬ 
sure. 

There is an oversight in some of the official an¬ 
swers to this question, from qaarters of the vory first 
respectability, which requires our partwqlar at^» 
tiorf. The weight of toe <Bfferent .jparts of'the 
bridge has been supppsfd.to differ so ni!ateriB% from 
that whiclt is required for producing att' equiubritl^ 
in a circular arch of equaple curvatui^ that it hm 
been thought impossible to apply tlie principle of 
the dieory in apy manner to an vehvifo; copstitutOd/ 
at the same time foat the striicture is ddhititfod to^bO 
tolerably well calculated to stand, when £oi»i4afed 
M a firame of < carpentry.,, The'truth is, that it is by 
no means absolutely necessary, nor often'per^tly 
practicable, t£at the ^iesm curve of equilibrium 
shoidd agree precisely, in its form with the.curves H- 
niiting the extenkal sUrmces bf the'parts bearing the 
pressure, espifi^dfly'.when they are sufficiently exten¬ 
sive to admn of considerable latitude within the li¬ 
mits of their sub^nce. It may happen ^n many 
cases, that the curve of equilibriiun is much flatter in 
one part, and more convex in another, Uian the circle 
whi^ approaches nearest to it; and yet the distance 
of the two curves may be inconsiderable, in compa¬ 
rison widi the thickness of the parts capable of co¬ 
operating in the resistance. The great'^problcm, 
therefore, in all surii cases, >s, to determine foe pre¬ 
cise situation of the curve of equilibrium in foe ac¬ 
tual state of the bridge; and when this lias been 
done, the directions of the ribs, in the case of an 
iron bridge, and of the joints of the arch-stones, in 
a stone bridge, may be so regulated as to afford the 
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Bridge. 


security: and ia not 

eei|aie9 .iwftaient, the w^lia arr^gement 'tniut be 

a|ter04y 

... Qtataidering the effect of the dilatation at the 
ends in increasing the load, we may estimate the 
depth of the materials causing the pressure at th^ 
abutments as about three times as great as at the 
crown ; the plan not being soflSoiently minute to af* 
ford us a more precise detenninatioii; and it will be 
quite BCcnrate enough to take to s: a + A** (P^P- 
8.) for the load, w becoming = 3« when x is 300 

feet, whence 90,000 b = 2a. and b =s a; we 


have then myir- as:* + 


1 


■ ax* for the value 


2 "" ’ 540,000 

of the ordinate. Now the obliquity to the hprizon 
being inconsiderable, this ordinate will not ultitnatC' 
ly be much less than the whole height of the arch; 
aiid its greatest value may be called 64 feet; conse* 

quently when x xs. SOO, we have 64 »* = ^ a X 


i^ forhr, if ' thd jt^ were' of h^cesilty nich iu baa Bridge, 
hesn supposett" 

QuES^riON 4. y^at pressure mil each part tf the^ 
bridge receive, supposing U divided into any given 
nwmer of equal se<^ious, the weight of the middle 
section being given. And on what parts, and with 
. wAa/ jbree, null the whole act upon the nbulmcrUs f 
it appears froa^ the preceding calculations, that 
the weight of the ** middle section” alone is not suf¬ 
ficient for determining the pressure in any part of 
the fabric; although, when the form of the curve of 
equilibrium bos been found, its radius of curvature at 
the summit mgst give at once the length of a simi¬ 
lar load, equivalent to the lateral tlirust; and by 
combining this, thrust with the weight, or the 
direction of toe curve, the oblique thrust at^lhy 
part of the arch may be readily found. Thus, since* 
at the abutment w = 8 -p bx* = 3a, and Ax* = 2a, 

we have y =si—x* + , and the tangent 

^ Urn ' 12 m dx ® 

of the inclination, becomes = —x -t- ^ —x* = 

« 3»i 


» 


90,000 + i X 90,000, and the radius of curva- 


ox 2 ox 
m ' .S m 


5x 

Sr 


300 
' 937^75 


15 


s: .533,1; conse- 


ture at the vertex r = — = 987*5 feet, while the 
a 

radius of the intrades ia 71^5 feet, aud that of a 
circle passing through both ends of the curve of 
equilibrium, as wc have supporad them to be situa¬ 
ted, 785 feet. Hence, y'being =t + 

X* I, we may calculate the ordinates at dif- 
270000 /' ^ 

ferent points, and compare them with those of the 
circular curves. 


Distance x. 

Versed sine of 
the iutrados. 

Versed sine of 
the circular arc. 

Ordinate y. 

50 

■ 1.73 

1.71 

1.34 

100 

6.94 

6.82 

5.38 

150 

1.5.66 

15.43 

13.00 

200 

23.18 

■ 27.70 

24.50 

250 

44.42 

43.81 

41.01 

800 

65.00 

64.00 

64.00 


Hence it appears that, at the distance of 200 feet 
from' the middle, the curve of equilibrium will rise 
more than 3 feet above its proper place; requiring 
a great proportion of the pressure to be transferred 
to the upper ribs, with a considerable loss of 
strength, for want of a communication approaching 
more nearly to the direction of the curve. If we 
chose to form the lower part of the stjructure of two 
series of jxaracs, each about 4 feet deep, with diago¬ 
nal braces, we might provide amply for such an ir¬ 
regularity in the distribution of the pressure ; but it 
would be necessary to- cast the diagonals as strong 
08 the blocks, in order to avoid the inequdity of 
tension from unequal cooling, which is often a cause 
of dangerous accidents ; it would, however, be 
much better to have the arch somewhat clliptit^ in 


. quently the horizontal thrust will be to the weight 
of the half arch as 15 to 8, and to tl)at of the whole 
arch as 15 to 16. Now the arch is supposed to con¬ 
tain 6500 tons of cast iron, and together with the 
road, will muount, according to Professor Kobison's 
estimate, to 10,100 tons; so that the lateral thrust on 
each abutment is 9470 tons; and since this is equal 
to the weight of 937*5 feet in length, of the thickness 
of the crown, the load tliere must be about 10 tons 
for each foot of the length. Hence, it appears, that 
although the thrust, thus calculated, is greater than 
the weight of a portion of equal length with tlie ap¬ 
parent radius at the crown, it is less than would be 
inferred from the angular direction of the iutrados 
at the abutment: the inclination of the termination 
of the arch being 24* 27'. while that of the true 
curve of equilibrium is 28* 4'; that is, abo'ut one- 
tenth greater. 

As a further illustration of the utility of this mode 
of computation, we may take the example of an arch 
of Blackfriars Bridge. The radius of curvature, as 
far as four-fifths of the breadth, is here 56 feet; and 
we may suppose, without sensible error, the whole 
ioad to be that which would be detennined by the 
continuation of the same curve throughout the 
breadth. Now, tlie middle of the arch stones, at 
the distance of 50 feet from the middle of the 
bridge, that is, immediately over the termination of 
the abutment, is about 12 feet above tliat termina¬ 
tion, and at the crown about three feet above the in- 
trados, so that we have only 31 feet for the extreme 
value of y, while the whole height of the arch is 40; 
and a being 6.58 feet, we find (Prop. U.) my=13,510 

= 3\m, whence »j == 4.16, and — =s r ss 66^; we 

also obtain the values of the ordinates of the curve 
as in the annexed table. 
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nMgt- Pittance r. 


18 FEET 

.76 


20 * ' 

3.12 

..,r 

25 

5-iS 

■-*' tin 

30 

7-71 

• 8.75 

40 

15.81 

16.81 

SO 

31.00 

• .. 31.00 


’On8inU«. /. Wetted’of 

muR$ j^liimiljrtw equal to Uie.Veight of to* n»tBi 
rials intferpose^ between it and this oev gutnmtt'of'/ 

.'(tile curve. Nor, In order to 6nd where the dtrust 
is horisontayKe must dii^ide tho^arclrtnto two such 
"V : .pbrt|ont, that' their difierence, aettnip at the end of a 
retret of the.lenetb of half the span, that is, of the 
distance from toe’ abutpieMtj may be equivalent to 
' ;.*he given weight, lever equal to ite dis¬ 

tance- from toe other, ah^ent, to wl^h it Is 
nearest} conft#^ently this aiffference mostih^ to the ^ 
weight fu the d&tance of the weight from the* end to 
half toh span; and toe distance of the new summit 
of toe curve from toe middle must be .such,'toat toe 
weight of materials intercepted between,it and 
middle shall be to the weight as the diih^ce of itbe 
weight front the end to the whole span't-the tan¬ 
gent of the indioation must everywherpoe ihcrcas- 
T,, u 1 /. u • ed or diminished^ by the tangent 'ofjthe sidglc at 

cessary. The particmaUon of the whole fabric,, Uic lateral thrust would Wpdet the weight of . 

‘h!® portion of toe materials; except immediately 
under the weight, where the tro portions qf toe 
curve will meet in a finite angle, at .least if wh sup¬ 
pose the weight to be collected ib' a single point 
If, for example, a weight'"of 100. tobsV equal to 
that of about 10 feet of the crown of the archi be 
..placed half-way between the abutment and the 


Hence it appears that the greatest deviation is 
about SO feet from the middle, where it amounts to 
a little more than a foot. , But if we suppose this 
deviation divided by a partial displacement of the 
curve at its extremities, as it would probably be in 
reality, even if the resistance were confined to the 
argliastenes, it would be only about half as great in 
^11 three places; and even this deviation will reduce 
the strength of the stones to two-thirds, leaving them 
however still many times stronger than can ever be 
necessary, 
in 

make toe pressure on the arch-stones somewhat less 
unequal, and the diminution of their strength less 
considerable; but it would be better that toe pres¬ 
sure should be confined almost entirely to the arch- 
stones, as tending lessto increase the horizontal thnist, 
which is here compressed bym =: 436, implying the 


== and each ordinate. Of the curvo will bo in- 

creased of the absciss, reckoning fr(M the place 

of the weight to tlic remoter abutment i but between 
the weight and the nearest abutment, the additional 
pressure at each point will be 10 — 2.5 £=7-3 feet, 

consequently the tangent will be 7 ^, and the addi- 


weight of so many square feet of the longitudmid^ Middle; then the vertex of the curve, where the 
Mction of the bridge; while, if we determined it tjirugt is horizontal, wfll be removed 21 feet towards 
from the curvature of the mtrados, it would appear but the radius being 937.5 feet, the 

to be only 56a = 868. , ' 

In this calculation, the oblique direction of the tangent of toe additional inclination will be 
joints, as affecting the load, has not been eoniHdercd; 937-5 

but its effect may be estimated by merely supposing the 
specific gravity of thcmatcrialsto besomewhatincrcas- 
eel. Thus, since the back of each arch-stone is about 
one-eighth wider than its lower end, the weight of the 
materials pressing on it will be about one-sixteenth 
greater than would press on it, if it were of uniform 
thickness; and tills increase will be very nearly pro¬ 
portional to fu, the whole load at each part; so that 
It will only affect the total magnitude of the thrust, 
which, instead of 436, must be supposed to amount 
to about 463. If also great accuracy were required, 
it would be necessary to appreciate the different' 
specific gravities of the various materials constitut¬ 
ing the load ; since they are not altogether homo¬ 
geneous ; but so minute a calculation is not neces¬ 
sary in order to show the genera! distribution of the 
ibrees concerned, and the sufficiency of the ar¬ 
rangement fur answering all the purposes intended. 

Question 5. What addtlioml weight will the 
bridge smlain, and what will be the ^ect a pven 
weight placed upon any of ihe b^ore mentioned sec¬ 
tions ? 

When a weight is placed on any part of a bridge, 
the curve of equilibrium must change its situation 
more or less, according to the magnitude of the 
weight; and the tangent of its inclination must now 
be increased by a quantity proportional to the addi¬ 
tional pressure to be supported, which, if the weight 
wore placed in the middle of the arch, would always 
be equal to half of it; but when the weight is placed 
at any other part of the arch, if wc mid the point 
where the whole thrust is horizontal, the vertical 


tions to the ordinates at the 


150 


123’ 

. .... 450 

abutments will be 

375 


and each equal to 1|^ foot, and at the summit 


1 ^ 

375' 


which, being deducted, the true addition 
5 

4 

to toe height of the curve will appear Cb be -r- 

o 

But the actual height will remain unaltered, since 
the curve is still supposed to be terminated by the 
abutments, and to pass through the middle of the 
key-stone; and we have onl^ to reduce all.the or¬ 
dinates in tlie proportion of 64.8 to 64. Thus, at 200 
feet from the summit, the ordinate, instead of 24.50 

■+ — 25.03, will be 24.72, so that the curve 

will be brought 2|^ inches nearer to the intrados, 
which, in the proposed fabric, would by no means 
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||2'5i*^j8.6 will bd reduced to IgAS, and the curve 

raised between si^ and seven inches, which is a 
change by no means to be neglected in considering 
the resistances required from each pvt of the ^uc- 
ture. We ought also, If, great accuracy were re< 
quired, to determine the e^ct of sUch a weight in 
increasing the lateral thrast, which would ttfcct in a 
slight degree the result of the calculation; but it 
would not amount, in the case proposed, to more 
than one-eightieth of the whole thrust. 

It is obvious that ^e tendency of any additional 
weight, placed near the middle of a bridge, is to 
straighten the two branches of the curve of equili¬ 
brium, and Oiat, if it were supposed infinite, it'would 
convert them into .right lines; provided, therefore, 
that such- riglit lines could be drawn without com¬ 
ing too near the intrados at the haunches, the bridge 
would be in no danger of giving way, unless cither 
Uie materials were crashed, or the abutments were 
forced put. 'In fact, tmy bridge well constructed 
might supjport a load at least equal to its own weight, 
wim less loss of strength than would arise from some 
such errors, as have not very uncommonly been com¬ 
mitted, even in works which have on the whole suc¬ 
ceeded tolerably well. 

Question 6. Supposing the bridge executed hi the 
best mttnner, iVhat horizontal jbree mill it require, 
oAen applied to any particular,peni, to oveHum it, or 
press it out ijf the ^lertical p^arie f 

If the bridge be well tira togedier, it may be con¬ 
sidered as a ungic mass, standing on its abutments; 
its mean breadth being about 80 feet, and its weight 
] 0,100 tons ; and suen a mass Would require a late¬ 
ral pressure at the crown of the drch of about 7000 
tons to overset it. Any strength of attachment to 
the abutments would, of course, make it still firmer, 
and any want of connexion between the parts weak¬ 
er ; and rince the actual resistance to such a force 
must depend entirely on the strength of the oblique 
connexion between the ribs, it is not easy to de¬ 
fine its magnitude with accuracy: but, as Professor 
Bobisoii has justly remarked, the strength would be 
increased by causing the brace! to extend across tlic 
whole breadth of the half arch. The single ribs, if 
iriiolly unconnected, might be bverspt by an incon* 
sideiwie'fbrce, since they stand, in a kind of totter¬ 
ing equilibrium; and something' like this appears to 
have happened to the bridge' at Wearmouth. Dr 
Hutton, indeed,mentions some ‘‘diagonal iron bars” 
in this bridge; but these were perhaps added after 
its first erection, to obviate the “ twisting,” which 
had become apparent, since they are neither exhi¬ 
bited in-the large plates of the bridge, nor mention¬ 
ed In the specification of the patent. 

Question 7- Sujposing the span qf the arch to re*. 
main the' same, ana tq spring ten fe<A lower. What 
additional strength would U give the bridge? Or, 
making the strength the same, What saving may be 
made in the materials f Or, if, instead of a circular 
arch, as in the plates and drawings, the bridge should 


wm&M 


in t^ejifmeif an^idllptical What wduld ■ BiMge. 

be ihe 'iigerenciHii la strength,:duratton,ceii^ 

, venienee, and expenses f. f 

; The question seems to suppose the weight of the 
n^terials to remain unaltered, and the parts of the 
.'s'tructurc, that would be expanded, to be made pro¬ 
portionally lighter; which could not be exactly true, 

. ..though there might be a compensation in some other 
' parts. Granting^ ■ however, the weight to be the 
some under both circumstances, if the ordinate y at 
the end be increased in the proportion of 64 to 
about 7S, the. curvature at the vertex will be in¬ 
creased, and the lateral thrust diminished in the 
same ratio, the $470 tons being reduced to 8300. 

The addiUonal thrust occasioned by any_Jqraign 
weight would also be lessened, but not the vembal 
displacement of tlie curve derived from its pressure ; 
and since the whole fhbric might safely be made 
somewhat lighter, the lightness would again diminish 
*the strain. . -The very least resistance that can be 
attributed to a square inch of the section of a block 
of cast iron, is about 80 tons, or somewhat more 
than 100,000 pounds. It is said, indeed, that Mr 
William Reynolds found, by accurate experiments, 
that 400 tons were required, to crush a cube of a 
quarter of an inch, of tltc kind of cast iron called 
.gun-metal, which is equivalent to (>400 tons for a 
square inch of the section. But this result so far 
exceeds any tiling that could be expected, cither 
from experiment or from analogy, that it would be 
imprudent to place much reliance on it in practice; 
the strength attrib'utcd to the metal being equivalent 
to the pressure of a column 2,280,000 feet in height, 
which would compress- it to about four-fifths of its 
length, since the height of the modulus of elasticity 
(Prop. G.) is about 10,000,000 feet. The greatest 
cohesive force, that has ever been observed in iron 
or steel, does not exceed 70 tons for a square inch 
of tlie Section, and the repulsive force of a homoge¬ 
neous substance has not been found, in any other in¬ 
stance, to be many times greater or less than the co¬ 
hesive. There cannot, however, be any doubt lliat 
the oblique thrust, which amounts to 10,730 tons, 
would be suificirtitly resisted by a section of 218 
square inches, or, if'we allowed a load amounting to 
about one-third only of the whole strength, by a 
section of 600square inches; and since each foot of 
an iron-bar, an inch square, weighs three pounds, 
and the ,wholo length of the arch nearly a ton, the 
6'00 aquare inches would require nearly as many 
ttms to be employed in the ribs affording the resist¬ 
ance, upon this ven low estimate of the strength of 
cost iron. The doubts here expressed respecting 
Mr Reynolds’s results, have been fully justified by 
some hasty experiments, which have been obligingly 
' made by the son of a distinguished architect; be 
found two parallelepipeds of cast iron, one eighth 
of an inch square, and a quarter of an inch long, 
were crushed by a force of little more than a 
ton. The experiments were made in a vice, and 
required considerable reductions for the friction. 

'Toe mode of calculation may deserve to be explain- 
-ed, on account of its utility on other similar occa¬ 
sions. Supposing the friction to be to the pressme 
11 





^ridfc. on the screw al 1 0 and the pressarelen the 
^S‘**^Bcrew to the actual pressure 'dn ahe subltanee as « 
to 1, calling this presstjre x, t|e p>'e8pre:oo the 

fix 

Bcrew will be ns, and the friction but this re» 

III 

sistance will take from the gross ultimate preature^ 
a force, which is to the friction itself, as the vetoed 
ty of the parts sliding on each other is to the Telo¬ 
city of the part producing the ultimate pressure, a 
proportion which we may call p to 1; and the force 
r emain ing will be the actual pressure; that is, 

f — j£2f. ss i and x xz - - v ~- f. In these eiqierl- 
m in+pn*' ^ 

l^nts, the gross force f, as supposed to be exerted 

on the ir<m, was 4 tons; the friction -i, was probably 

about the screw not having .been lately oiled; the 
distance of the screw from the centre or motion was 
to the length of the whole vice as 3 to 4, whence n 
was i, and p was 8.44, the middle of the screw de¬ 
scribing 4.22 inches, while the cheek of the vice 

moved through J an inch; consequently was 

—i— =: —i—, and the corrected pressure be- 
4 + 11.25 a.8l’ 

comes ----. In several experiments made with still 
3*81 

greater care, and with an improved a;^ratU8 of levers, 
the mean force required to crush a cube of a quar¬ 
ter of an inch was not quite 4^ tons, instead of 400. 

Calcareous freestone supports about a ton bn a 
square inch, which is equal to ttic weight of a co¬ 
lumn not quite 2000 feet in height: consequently 
ail arch of such freestone, of 2000 feet radius, would 


genml be singer than an elt^deal arch 
of tnii B^e height and span,” have not adverted 
the distioetion Detween the apparent curvature of 
the arch, and the situation of the true ciuve of equi¬ 
librium, which depends on tite distribution of the 
alight of the different parts of the bridge, and by 
no means on the form of the arch-stones only; this 
dsrm being totally h»ui|icieut to determine the true 
' radius of curvature, arhich is immediately connected 
with the lateral thruM, and with the strength of the 
fabric. 

Question 6. Is it netxssary or advisable to have 
a model made the proposed bridge, or any part «/' 
its in cast iron. Ilf so, mhat are the objects to tehick 
the experiments should be directed; to the efuilibra- 
tion only, or to the cohesion the several parts, or 
to both united, as they mil occur in the intended 
bridge f 

* Experiments on the equilibration of the arch 
would be easy and conclusive; on the cohesion or 
connexion of the parts, extremely uncertain; the 
form and proportion of the joints could scarcely lie 
imitated with sufficient accuracy: and since the 
strength of some of the parpi concerned, would vary 
as the thickness simply, and that of others as the 
square or cube of the thickness, it would be inofe 
difficult to argue flrom the strength of the model 
upon that of the bridge, than to calculate the whole 
from still more elementary experiments. Some 
such experiments ou^t, however, to be made, on 
the force required to crush a block of tlie substance 
employed; and tlie form calculated to afford the 
proper equilibrium, might be very precisely and ele¬ 
gantly determined, by means of the method hrst sug¬ 
gested by Dr Hooke, that of substituting for the 
blocks, resting on each other and on the abutments, 
as many similar pieces forming a chain, and suspend¬ 
ed at the extremities. It would, however, be im- 


be crushed by its Own weight only, without any fur- portant to make one alteration in the common mode 
thcr load; and for an arch like that of a bridge, of performing this experiment, without which it 
which has other materials to support, 200 feet is the would be of little or no value; the parts correspond- 
utmost radius that it has been thought prudent to ing to the blacks of the arch, should be formed of 

attempt; although a part of the bridge of Neuilly their proper thickness and length, and connected 

stands, cracked os it is, with a curvatpre of 250 feet with each other and with the abutments b^ a short 

radius; and there is np doubt that a firm structure, joint or hinge in the middle of each, allowing room 

well arranged in the beginning, might, safely be for a slight degree of angular motion only; anl 

made much flatter than this, if there were any ne- every other part of the structure should bd repre- 
eessity for it. sented in its proper form and proportion and con- 

An elliptical arch would certainly approach near- nexion, that form being previously determined as 
cr to the form of the curve of equilibrium, which nearly as possible by calculation; and then, if the 
would remain little altered by the change of that of curve underwent no material alteration by the sus- 
tlic arch; and the pressure might be more equably pension, wc should be sure that the calculation was 
and advantageously transmitted through the blocks of sufficiently correct; or, if otherwise, the arrange- 
such an arch, than in the poposed form of the ment of the materials might be altered, until the re¬ 
structure. The duration would probably be propor- qutred curve should be obtained; and the investiga¬ 
tional to the increased flrmnc&s of the fabric, and tion might be facilitated by allowing the joint.* or 
the greater flatness at the crown might allow a wider hinges, connecting the block, to slide a little along 
•■‘pace for the passage of tlie mast.s of large ships on their surfaces, within sucli limits as would be ailow- 
rach side of the middle. There might be some ad- able, without too great a reduction of the powers of 
ditional trouble and expense in the formation of resistance of the blocks. 


portions of an elliptical curve; but even this might 
be in a great measure avoided by employing por¬ 
tions of Aree circles of diffiirent radii, which would 
.scarcely be distinguishable from |jiic ellipsis itself. 

Those who have imagined that a circular arcli 

VOI.. It. r.^RT II. 


Question 9* Of vihat size ought the model to he 
made, and vnhat relative proportions u-ill experiments, 
made on the model, bear to the bridge u'heii executed f 
The size is of little importance, and it would be 
unsafe to calculate the strength of tiio bridge from 

3 T 
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*ny g«ner»l campatison with that sf the'.ntodel. 
Tli«re U .aa JSmy of Eulor ia tlie . jWew €ommm- 
lanes qf" Uoyal Acaden^ qf. Peterflvr^ (VoL 
XX. {>. 271.), relating expressly to tho mode of 
judging of the strength of H bridge from, a tnodoi; 
but it contains only «n elementary calculation, appli¬ 
cable to ropes and siniplc levers, and by no means 
compruhen^ng all the circumstances that require to 
be considered in the structure of an artdi. 

Question 10 . /?y xiohat means mag ships be best 
directed rn the middle stream, or prevented from driv^ 
in^ to the side, and striking the a?ch.; and what soould 
be the consequence of such a stroke ? 

For the direction of ships, Professor Robison’s 
suggestion seems the simplest and best, that tliey 
might be guided by means of asmall anchor, dragged 
along the bottom of the river. Tlie stroke of a uiip 
iniglit fracture the outer ribs, if they were too weak, 
but could scarcely afiect the whole fabric in nay 
material -degree, supposing it to be firmly secured 
by oblique bars, crossing from one side of the abut¬ 
ment to the other side of tlie middle; and if still great¬ 
er hrimtess were wanted, the braces might cross still 
more obliquely, and be repeated from space to space. 

A ship moving witii a velocity of three miles in 
an hour, or about four foot in a second, would be 
stopped by a force equal to her weight, when she had 
advanced three indies with a-retarded motion; and 
the bridge could not very easily withstand, at any 
one point, a force much greater than such a shock 
of a large ship, if it were direef, without being dan¬ 
gerously strained. But we roust-consider that a 
large ship could never strike the bridge with its full 
force, and that the mast would be much more easily 
broken than tho bridge. The inertia of the parts of 
the bridge, and of uie heavy materials laid on it, 
would enable it to resist tlie strdee of a small tnass 
with great mechanical advantage. Hius the inertia 
of an abvil, laid on a man’s chest, enables him to 
support a blow on the anvil, which would be fatal 
without such an interposition, the momentum coib- 
niunicated to the greater weight being always loss 
than twice the momentum of the smaller; and this 
small increase of momentum being attended by a 
much greater decrease of energy or impetus, which 
is expressed by tbc product of tlie mass into the 
square of the velocity, and which is SQmetimes call- 
ed the ascending or penetiating force, since the 
height of ascent or depth of penetration is primor- 
tioiiul to it, when the resistance is given.' And the 
same mode of reasoning is applicable to any weight 
falling on the bridge, or to any other cause of vibra¬ 
tion, which is net fikely to call forth in such a fabric 
any violent exertion of the strength of the parts, or 
of Uieir connections. We most also remember, in 
appreciating the eifcct of a stroke of any kind on an 
arched structure, that something of strength is al¬ 
ways lost by too great stilTuess; the property of re¬ 
sisting velocity, which has sometimes been called re¬ 
silience, being generally diminished by any increase 
of stiilhess, if the strength, with respect to pressure, 
rcBiains tho same. 

Question 11. The weight and lateral pressure ^ 
the bridge being given, can abutments be made in th» 
proposed sduation for London Jiridge, to resist that 
pressure i 


^ince^ns wiMtigWMhCes isnlarslytotbeh^ , : 

cumstances of the ban^. of..the 'Riames, the persons, 1-^ 
to whom it lias been referred, have general!}' appealed 
to the stability of St Saviour’s Church, in a neighbour¬ 
ing situation, as a poof eftheaiiimiative. And it does 
not appear tliatUiere have been any instances of a fail¬ 
ure tnp^ well driven, in a moderately ^vourable soil. 

Pjwfessor ilohison, indeed, asserts that the .firmest 
pi&ig will yield in time to a pressure continued with¬ 
out 'interruption; hut a consideration of the general 
nature of frictiaa and lateral adhesion, as weU as the 
experience of sim in a multitude of structures actu¬ 
ally erected, wiU not allow us to adopt the assertiou 
as universally true. When, indeed, the earth is ex¬ 
tremely soft, it would be advisable to unite it intg 
one -mess for a large extent, perhaps as far ns .100 
yards in evei^ direction, for such a bridge as that 
under discussion, by beams radiating-from -the abut¬ 
ments, resting on short piles, with cross pieces in¬ 
terspersed ; since we miglH combine, in this manner, 
the effect of a weight of 100,000 tons, which cculd 
scarcely ever produce a lateral adhesion of less than 
80,000, even if the materials were semifluid; for 
they would afford this resistance, if they were ca¬ 
pable of standing ip the form of a bank, rising onl/ 
one-foot vin five of horizontal extent, which any thing 
short of ail absolute quicksand or a bog would certain¬ 
ly do in perfect security. The poper-direction of the 
joints of the masonry may be determined for the abut¬ 
ment exactly as /or the bridge, the tangent of the 
inclination being always increased, in proportion to 
the weights of the successive wedges added to the 
load; and the ultimate inclwation of the curve is 
that in which the piles ought to be driven; being 
the direction of the result, composed of the laterd 
thrust, combined with the joint weight of the half 
bridge, and the abutment. 

Question 12. The weight and lateral pressure qf 
the bridge being given, .can a cet^re or scaff'olding be 
erected ot>cr the river, sufficient to carry the arch, 
vnihout obstructing the vessels which at present navi¬ 
gate that part ? 

There seems to be no great difficulty in the con¬ 
struction of such a centre. When the bridge at 
Weatmouth was erected, the centre was supported 
by piles and standards, wfaicii suffered sbips to pass 
between tbem without interruption, and a similar 
arrangement might be made m the present case with 
equal facility. 

Quesxion 13. Whether would it be most advisable 
to make thebr^ge of cast and wrought iron combined, 
or qf cast iron only? And if the latter, Whether of 
the hard white metal, or 0 / the soft grey metal, or ^ 
gun metal? 

A bridge well built ought to require no cohesive 
strength of ties, as Mr Southern has justly observed 
in his answer to the eighth question; and for repul¬ 
sive resistance, in the capacity of a shore, cast iron 
is probably much stronger than wrought. It has 
also the advantage of being less liable to rust, and 
of expanding somewhat less by beat than wrought 
iron. But vmerever any transverse strain is una¬ 
voidable, wrought iron possesses smne advantages, 
and it is gmieraUy most convenient for bolts and 
other fastenings. The kind of irun called gun me¬ 
tal, is decidedly preferred by tlie mest experienced 



Me. :ud^ St im 1h* fnaCeit As 

‘ nropertiet Sf fasrdnsM Mid t«ug^e8»$ W' islaf» 
being- cmwidered a» too brtttls» and t^'3 grey as too 
soft. Dr HuttoR) Iwwerer, and Mr Jesaop, prtftr 
tberrey; and if w« allow the stren^ of tbs «U»’ 
met^ to be at idi comparable to mM whi^ Mr 
Reynolda aurilmtes to it, we mittt also acknowledge 
that« much weaker subetunco trouM be amply sutt«. 
eient for every practice parpo 0 e> and-slight wtervO 
to be preferred, if it were found to possess a greater 
degree of tenacity. « 

Question 14. Of vshnt dimensions ought these- 
veral members of the iron vsork to be, to give the bridge 
sufficient strength ? 

Jhee the Answers to Questions 7 and 11. 

Question IS. CanfrOmes of east iron be mode 
sufficiently correct to compose an arch of tkefonn and 
dmensions shoivn in the drawngs, so as to take an 
eqjial bearing as one frame, the several parts being 
connected by diagonal’ braces, and joined by an iron 
eement, or Other substance f 

Professor Robison considers it as indispensable that 
the frames of cast iron should be ground to fit each 
other; and a very accurate adjustment of the surface 
would certainly be necessary for the perfect co-ope¬ 
ration of every part of so hard a substance. Ihroba- 
bly, indeed, any very small interstices that might be 
IcU, would in some measure be filled up by degrees, 
in consequence of the oxydation of the metal, but 
scarcely soon enough to assist in bearing the general 
thrust upon the first completion ofithe bridge. The 
plan of mortising the frames together is by no means 
to be advised, as rendering it very difficult to adapt 
the surfaces to each other throughout any consider¬ 
able part of their extent. They might be connected 
cither as in the bridge at Wearmouth, by bare of 
wrought iron let into the sides, which might be of 
extremely moderate dimensions; or, as in some still 
more modern fabrics, by being wedged into the 
grooves of cross plates, adapted to receive them, 
which very effectually secure the co-operation of the 
whole force of the blocks, and which have the ad¬ 
vantage of employing cast iron only. 

Question 16. Instead of casting the ribs in 
frames, of considerable length and bnadtk, ’would it 
be more advisable to cast each member if the ribs in 
separate pieces of considerable lengths, connecting them 
together by diagonal braces, both horigontalTy and 
vertically f 

No joint can possibly be so strong as a single 
sound piece of the same metal; and it is highly de¬ 
sirable that the curve of pressure should pass through 
very substantial frames or blocks, abutting fully on 
each other, without any reliance on lateral joints $ 
but for the upper parts of the work, single ribs, 
much lighter than those which form the true arch, 
would be sufficiently firm. 

Question 17. Can an iron eement be made, 
•which shall become hard and durable, or can liquid 
iron be poured bnio the joints'? 

Mr Reynolds has observed, that a cement, com¬ 
posed of iron borings and saline substances, will be¬ 
come extremely hard; and it is probaMe that this 
property depends on tlie solidity i^htch is produced 
by the gradual oxydation of the iron. It would cer¬ 
tainly be htjurious to the strength of Ae fabric to 


lalMifsM this ecmeiR hotwp^ 

•oUd lilirfabea i but it be of advsMaga to 
Bp wiA it any sBkall intentieea, unavoidaUy left be- 
tween the parts. To pour melted won inte die 
joints would be utterly impracticable. 

Qubstion 18. Ireuld lead be better tonseintha 
vAole or any part if theMntsf 

X.ead is by far too son to be of the least use; and 
a saliuh cement wonld be decidedly preferable. 

Question 1^. Can any improvement be made in 
the plan, so as to render it more substantial and dur¬ 
able, and less expensive 9 And f so, what are thesa 
improvements ? 

The most necessary alterations appear to be the 
omiseion of the upper and flatter ribs; the greater 
strength and solidity of the lower, made either in too 
form of blocks or of frames witli difigonalsi'e per- 
vatiirc more nearly approaching tci that of tito curve 
of equilibrium, and a greater obliquity of tfaO cross- 
braccM. 

It would be necessary to wedge the whole struc¬ 
ture very firmly together before the removal of toe 
centres, a precaution which ie still more neoessai^ 
for stone bridges, in which a Ogrtam portion of soil 
mortar must inevitably be employed, in order to en¬ 
able the stones to‘b^r ftilly on Mudi other, and 
which has been very properly adopted in the best 
modern works. In this manner we may avoid toe 
inconvenience pointed out by Profhssor Robison, 
who has renwrked, that tlie compressibility of the ma¬ 
terials, hard os they appear, would occasion a reduc¬ 
tion of three inches in toe length of the bridge, firom 
the effect of the lateral thrust, and a consequent fall 
at the crown of 15; a result rtoich will not m found 
materially erroneous, if the calculation be repeat¬ 
ed from more correct elements, derived ftona later 
experiments and compwrisons. For dnuating the 
disadvantageous effects of such a depression, which 
he seems to have supposed unavoidable, as weU as 
those of a change of temperature, whidh moat in 
reality occur, toough to a less considertole extent, 
Professor Robison suggested the expedient of a 
joint in the middle of toe bridge, with an interme¬ 
diate portion, calculated to recewe the rounded ends 
of the opposite ribs, somewhat like an intcrarticular 
cartilage; but it is imposrible to devise any kind of 
joint, without limiting the pressure, during toe change 
of form, to a very smaU portion of the surfaces, 
which could not bear fully on each other throu^out 
their extent, if any such liberty of motion were al¬ 
lowed, unless all friction between them were pre¬ 
vented ; and a similar joint would be required at the 
abutment, where it would be still more objectionable, 
as extending to a wider surface. 

The arrangement of the joints between toe por¬ 
tions of the ribs, in one or more transverse lines, 
would be a matter of great indifference. Some have 
recommended to brerdi toe joints, as is usual in ma¬ 
sonry, in order to tie the parts more firmly together; 
others'to midee all the jmnts continuous, as a safer 
method, on account of the brittleness of the mate¬ 
rials : but if toe fabric were well put together, toere 
would be neither any want of firm connexion, nor 
any danger of breaking from irr^ular strains, in 
whatever way the Joints might be disposed. 

Question SO. Upon considering the whole sir- 
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cumstancet qfthe ease, agreeaUe to the R^olaficM* tf 
^ the Committee, as staled at the conclusion qf their 
Third Report, is U your opinion, that an arch of 600 
feet in the span, ns expressed in the drawings produ-^ 
ced bif Messrs Tef/ord and Douglas, or the same plan, 
with any improvement you may be so good as to point 
out, is practicable and advisable, and capable of being 
made a durable ediJkcY 

The anKwerti that have been returned to this ques¬ 
tion arc almost universally in the aiUnnativc, though 
deduced from very discordant and inconsistent views 
of the subject. The only reasonable doubt relates 
to the abutuienis; and with the precautions which 
have been already mentioned in ^o answer to the 
11 th question, there would be no insuperable di/R- 
culty in niajcing the abutments sufficiently 6nn. 

Question S}. Does the estimate, communicated 
herewith, according to your judgment, greatly exceed 
or ffdl short of the pifibable expense of executing the 
plan proposed t specifying the general grounds (fyour 
opinion P 

The estimate amounts to L. 262,289 ; and it bos 
generally been considered as below the probable ex¬ 
pense. The abutments are set down at L. 20,000 1 
but they would vety possibly require five tiroes as 
much, to be properly executed; while some oilier 
parts of the work, by a more judicious distribution of 
tlie forces concerned, might safely be made so much 
lighter, os considerably to lessen the exiiensc of the 
whole fabric, without any diminution either of its 
beauty or of its stability. 

Section VI.—Morfem History of Bridges. 

The whole series of the questions, which we have 
been considering, are fully as interesting at the pre¬ 
sent moment, as they were at the time when they 
were circulated by the Committee of the House of 
Commons. The practice of building iron bridges 
has been progressively gaining ground, ever since its 
first ■ introduction in 1779, by Mr Abiah Darby of 
Colebrook Dale. Mr Wilson, indeed, who assisted 
Mr Burdon in the erection of the bridge at Wcar- 
luoiith, mentions in his answers, on iron bridge which 
has stood secure for ninety years: but it must have 
been on a very small scale, and has not been at all 
generally know'n. Of most of tlic bter iron bridges 
wc find a concise account in Dr Hutton’s elaborate 
Essay on Bridges, which has been reprinted in the 
first volume of his valuable collection of Tracts: but 
there iwo some still greater edifices of this kind 
which still remain to be completed. 

ISlr Darby's construction is not remarkably elegant 
(Plate XLII. fig. 8.), but it is by no means so objec¬ 
tionable as several late authors have seemed to think it. 
The span is 100 feet 6 inches: the weight 178^ tons. 
The curvature of the exterior concentric arches, 
which assist in supporting the roadway, though it 
Htay be somewhat too great for the most favourable 
exertion of their resistance, leaves them still abun¬ 
dantly strong for the purpose intended; nor is it 
correct to say that every shore supporting a pressure 
should be straight; ibr if its own weight hears any 
considerable proportion to that which it has to sup¬ 
port, the curvature ought to be the same with that 


of a chain bf tlie skme iveight, suspending a similar 
load in an inverted position: and the parts of the 
bridge in question seem to differ only about as rnneh 
from sUch a form in excess of curvature, as a straight 
line would differ from it in defect. The partial failure, 
which accidentally occurred, rather bears testimony 
to merits than to the demerits of the bridge, us 
they would be estimated in any other situation: for 
the lateral tlirust, which it is generally desirable to 
reduce as much as possible, was here actually too 
small, and the abutments were forced inwards, by 
the external pressure of the loose materials, forming 
die hi{^ banlb, against which the abutments rested. 

Air Paine’s iron bridge, exhibited in London, and 
intended to have been erected in America, waa^u 
professed imitation of a catenarian curve: it was a 
good specimen of that ideal something, which a pa¬ 
pular reformer generally has in view : a thing not ill 
imagined, and which might possibly succeed very 
well under very different circumstances; but which, 
when closely examined, proves to be wholly unfit fur 
the immediate purpose to which the inventor intends 
to wply it. 

’Hie bridge at Wearmouth was completed io 1790’, 
in great measure through the exertions of Mr Bur- 
don, both os architect and as principal proprietor of 
the undertaking. It is remarkable for springing 70 
feet above low water mark; and the arch rises .30 
feet, leaving a height of 100 feet io the whole for the 
passage of riiips in the middle of tlie stream: the 
span IS 240. The abutments are founded on a solid 
rock, but their own internal solidity appears to be 
somewhat deficient. The weight of iron is 250 tons; 
210 of them being of cost iron, and 40 of wrought. 
(Plate XLII. fig. 9.) 

A bridge was finished in the same year at Build- 
was, near Colebrook Dale (Plate XLII. fig. lO.), un¬ 
der the direction of Mr Telford; 150 feet in span, 
weighing 174 tons; and rising only 17 feet in the 
roadway, but furnished on each side with a stronger 
arch, of about twice the depth, which extends to 
the top of the railing, and assists in suspending the 
part of the road which is below it by means of king¬ 
posts, and in supporting the part nearer the abut¬ 
ments by braces and shores. The breadth is only 
18 feet; and the construction would not be so easily 
applicable to a wider bridge, unless the road were 
divided in the middle by an additional elevated arch 
with its king-posts, like the celebrated wooden bridge 
at Schalhauscn, which was burnt down by one of 
die French armies. A third iron bridge was also 
erected in JI 796 on the Parrot at Bridgewater, by the 
Colebrook Dale Company. It consists of an elliptic 
arch, of 75 feet span, and 23 feet height, and some¬ 
what resembles the bridge at Wearmouth in the 
mode of filling the haunches with circular rings: a 
mode not very advantageous fpr obtaining the great¬ 
est possible resistance from the materials, and con- 
Befjuently throwing a little too much weight on the 
parts of tlie arch which support them ; although it is 
probable that no great inconvenience has actually 
arisen from tliis cause. 

An attempt was also made, about the same time, 
to throw an iron bridge over tlie river Tame in Here¬ 
fordshire ; but it fell to pieces as soon as the centre 
was removed. A similar failure occuired some time 





Bridge. 


afterwards to a bridge of about 180 feet epao^ which 
'was erected on the Tees at Yarm, In 180S or ISOS, 
an elegant iron bridge, of iSl ibet span, ao'd-1(^ 
rise, was erected at Staines. Itfe general foim re* 
sembled that of the bridge at Wearmoutb, but the 
mode of connexion of the parts was somewhat difibr. 
ent. In a short time after its completion, it began 
to sink, and some of the tranverse pieces brok^'in 
consequence of the change of form. Upon examino;- 
tion it was found Uiat one of the abutments bad 
given way: and when tliis was rquured and made 
firmer, the other failed. Hie abutment was pushed 
outwards horizontally, without any material derange¬ 
ment of its form or direction; a circumstance which 
qpnid not have happened if its weight bad been suf* 
ticicntly great: but the architect seems to have 
trusted to the firmness of the iron, and tlie excel* 
Icnce of the workmanship, and to have neglected the 
calculation of tlic lateral thrust, which it is of so much 
importance to determine. . i 
Mr Rennie has executed sevcnnl iron bridges with 
success in Lincolnshire; one at Boston, ovier the 


more eli^xut> and it btt tlie advantage of a greater Biidgel 
solidity in the blocks simporting the principal part of 
the brimsure. (Plate ^III. figi S, 8.) 

This advant^ characterizes also very strongly 
tl^e masterly design of Mr Rennie for the structure 
about to be erected at the bottom of Queen Street, 
Cheajwide, opposite to Guildhall, under the name of 
the Southnwk Bridge. It cyhibits an excellent 
specimen of firomess of mutual abutment in the parts 
constituting dte diief strength of the arch, which 
has been riiown in this essay to be so essential to ^ 
security of the work, and which the architect has 
probably been in great measure induced to adopt 
from his practical experience of the comparative 
merits of different arrangements. A plan of the 
bridge was in February laft made public in the Re¬ 
pertory of Arts; a work which amply deserves the 
encouragement of all those who wish to promote the 
diffusion of useftil information : and the magnitude 
of the object is such, as to justify our entering into 
some details of calculation respecting the pressure 
and strength of tlie different parts of the fabric. 


VVitImm, of which the span is 86 feet, and thO rise 54 founded on a particular account of their weights and 
only ; but the abutments being well construct^, it dimensions, which has not yet been made public, 
has stood securely, notwithstanding the fractitto of (Plato XLUI. ^g. 4, 5, 6.) 


some of the cross pieces of the iVames, which had 
been weakened by the unequal contraction of the 
metal in cooling. At Bristol, Messrs Jessop erected 
two iron bridges, of 100 feet span, rising 15; each 
of them contains 150 tons of grey iron; and the ex¬ 
pense of each was aboutL.4000. The construction ap¬ 
pears to be simple and judicious. (Plate XUlIi fig. 11.) 

Mr Telford has been employed in the construction 
of several aqueduct bridges on a conriderable scale. 
One of these was cost by Messrs Reynold and com* 
pletcd in 1796, near Wellington in Sbropf^ire: it is 
180 feet long, and SO feet above the water of tlie 
river, being supported on iron pillars. Another, still 
larger, was cast by Mr Haziedine, for carrying the 
Ellesmere canal over the river Dee, at Pontcysylte, in 
the neighbourhood of Llangollen. It is supported, 
]S6 feet above the surface of the river, by SO stone 
pillars, and is lOSO feet in length, and IS feet wide. 
(Plate XLII. fig. IS.) 

In France, a Tight iron bridge, for foot passrogers 
only, was thrown across the Seine, bppositir.n the 
gate of the Louvre, in 1808. It is Supported by 
stone piers, which arc too narrow to withstand the 
effect of an accident happening to any part of the 
fabric, and leaving the lateral thrust uncompensated: 
nor is there any immediate reason to apprehend that 
any inconvenience should arise ftom mis deficiency 
of strength; since it is highly improbable than any 
partial failure should occur, in such a situation, 'sup¬ 
posing the bridge originally well constructed. (Plate 
XLIII. fig. 1.) 

But all these works have been far exceeded, in ex¬ 
tent and importance, by the three new bridges, lately 
built and now building over the Thames. The 
Vauxhall Bridge was completed and opened in Au- 
gust 1816: it consists of nine arches of cast iron, 
each of 78 feet span, and between 11 and IS teet 
rise. 'Fhe breadth of die roadway is 36 feet dear. 
'J'ho architect was Mr Walker. The form of the 
:irches considerably resembles that of Messrs Jessop's 
bridges at Bristol; but it is somewhat lighter and 


An act of Parliament for the ereeriop wf tliis 
bridge WHS passed in 1811; but it was not begun 
till 1814; the act having directed that no operations 
should be commenced, Until L. 800,000, out of the 
required.L. 400,000, ^ould be raised by subscrip¬ 
tion. The subscribers are allowed to receive ten jier 
cent, annually on their shares, and the remainder of 
the receipts is to be laid by, and to accumulate, until 
it shall become sufficient to pay off to the proprietors 
the double amount of their subscriptions, and after 
this time the bridge is to remain open, without any 
toll. A conriderame part of the iron Orork is dready 
cast, by Messrs Walkers of Rodieriiam. The middle 
ardi is to be S40 fitet in span, the side arches 210 
feet each. The abutment is of-firm masonry, con¬ 
nected by dowels, to prevent its sliding; and restmg 
on gratings of timber, supported by oblique piles. 
The piers stand on foui^tions nine or ten net below 
the present bed of the river, in order to provide 
against, any aerations 'which may hereafter take 
place ia its channel, from the operation of vari* 
ous causes: and th^ are abundantly secured by a 
flooring of timber, resting on a great number of 
piles. 

WeigM ^ 'tke middle arch qf Soulhnoark 
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1 

2 

S 

4 

5 
f) 

half? 


62 18 
60 19 
54 15 
51 3 
so 17 
51 2 
25 12 


2 11 
2 12 
3 13 
2 11 
2 18 
2 13 
2 12 


11 0 
10 18 
10 3 
9 17 
9 15 
9 15 


9 I 
8 15 
8 8 


26 4 
20 3 
82 16 
28 14 
32 14 
24 15 
20 7 


(Carry forward,) 


111 17 
103 4 
10810 

87 6 
9519 

88 6 
48 13 

64315 



.5115 

mut*. 


Si V'blQ^ 


rm 

{Brought forwftnl,) ^ \$ 
(lovcrinj^pktcs - - • ISS 0 

(krnico ttnd natisadcs - - 77 5 

lloailway and pavement • $50 6 


Whole Weight - - - 1543 O' 

fringing pfato ... 1310 

Ahi^^ent ... 11,000 0 

4N|^an 240 feet. Rise 34. Depth of the blocks or 
plates tit the crown 6 feet; at tlie pier 8 ' fefet. 


It is evident from the inspection of this statement 
nf the W’eights, that their disttiblilion is by no means 
•■npnble of being acctiratcry expressed by any one 
tbniiiila; but it will be amply SuiScient for the de> 
termination of the thrust, to employ the approxima* 
tioii founded on the supposition of a parabolic curve 
(Prop, T.); and if we afterwards wished to find the 
effect of any local deviation from the assumed law of 
the weight, we might have recourse to the mode of 
calculation exemplified in the answer to the iiftti 
Question. But, in fact, that answer may of itself be 
considered as sufficient to show, that the effiict of a 
variation of a few tons, from the load appropriate to 
each part, would be wholly uniipportant. 

We must, therefore, begin by finding the weight 
of a portion of the arch corresponding to a quarter 
of the span; and the whole angley of iraich the tan> 

gent is ^ sz .fi> being 11 ** ISf', its sinb is . 1961 ; 

i«0 

and the angle, of which die sine is .09805, being 

337*S 

5 * 37 i, we have to compute the weight of or 


being 60 . 8 , m =: f].ji 8 , and r s= i= 329 

radius of curvature of the curte of equilibrium at dm 
vertex, while that of the middle of the blocks is SS#. 

In order to determine the ordinate y, we have my as 

ia**+ i bx*i but for the whole arch is 728.2, 

S H 2 • 

and j Af* a= 50; oonse<iuendy my 728.2x + ~x, 

the first- portion varying as x*, and the second as x*; 

and the sum y heing 23 = 22.49 + *51, the ordinate 

1 1 I 

at - X or 30.4 feet u 22.49 + »51 = 

4 16 250 

a 

1.41; and, in a similar manner, any other ordinate ' 
may be calculated, so that we have, 


Midais of 
lb« Blocks. 


30.2 

1.41 

1.40 

60.8 

5.65 

5.67 

91.0 

13.02 

12.89 

121.6 

23.00 

23.00 


Hence it appears that the curve of equilibrium 
nowhere deviates more than about two inches fVom 
the middle of the blocks, which is less than one 
fortieth of the whole depth. 

The half weight of the smaller arches is probably 
about 1300 tuns, and their lateral thrust 8500; and, 
since the abutment weighs ll,dOD tons, the founda* 

don ought to have an obliquity of or more 


of the angular extent, beginnbgfrom the mid¬ 
dle of the arch. And this will be 48 -f- 88 -f* 

+ («7/q) X .7345 SE 297 tons. Now, the 
wei^toftne coming-plates, cornice, pffilsades, road¬ 
way, and pavement, are distributed throughout the 
length, without sensible inequality, making 879 tons; 
from which die part immediately abOve the piers 
night be deducted s but it will he safer to retain the 
whole weight, especially as something must be ah 
lowed for me greater extent of the upper surfkce of 
the wedges. We shall, therefore, have, for die in¬ 
terior quarter, 297 -f- 439.5 = 736.5 tons, nnd for 
the extedor 1523 — 736.5 = 786.5, thb difiercnce 
being 50 tons; ono-sixth cif which, added to 736.5, 
gives us 744.8 for the reduced weight, which is to 
lateral dirust as the rise to the half span. But 
for the rise we must take 2.3 feet, since the middle 
of the blocks next to the piers is a foot niore remote 
from the intrados than that of the blocks at the 
crown. And die true half span, measured iVora the 

apme point, will be 4 X greater than that of the 

intrados, amounting to l2l.6. We have, therefore, 
23:121.6 ■= 745 . 8 :3942 tons, for m the latetOi thrust* 

And for | ox, 736.5 ^ s= 728.2 ; whence, | « 


tjhan 1 in 4, if it were intended to stand oh the piles 
without iViction; hut in reality it rises only 66 Inches 
in 624, or nearljr 1 in 9; so that there is an angular 
difl^nce of 1 in 7 between the direction of the 
piles and that of the thrust, which is probably a de¬ 
viation of no practical importance. 

It remains to be inquired how far the series of 
masses of solid iron, constituting the most essential 
part arch, is well calculated to withstand the 
utmost -Ganges of temperature that can possibly oc¬ 
cur to it in the severest seasons (Prop. K.) For this 
purpose, we may take the mean depth a e: 7 feet, 

h being 23; then 1 -J- ^=: y =: 14.14, and 1 -Jr 

16AA OIQO 

1500 ^ 785 ~ ‘ consequently the greatest ac¬ 

tual compression or extension of such a structure is 
to the mean phange which takes place in the direc- 
don of the chord, as 14.14 to 12.52, or as i .129 
to 1 ; and if, in a long and severe frost, the tempe¬ 
rature varied from 52^ to 20 ", since the general di- 

mansions Would contract about the extreme 

paxtk of the blocks near the abutments would vaiy 

^ of tteir to>gtk, »d tb. o»>dulo. M bAs 

3 
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.liidlfi. abMit 10,000,000 feet, this chv)ge wBuld pr 9 j(}uce 
a resistance equivalent to the weight of a cblcinin 
ef' the same substance S858 feet h'lh: that is, to 
about three tons for each squai^incn, iditpiai^hing 
gradually towards tlie middle of the bloclu, and 
converted on the other side into an opposite'resist¬ 
ance : so that this force would be added to the ge¬ 
neral pressure below in case of cuntractioq, and 
above in case of extension. Now, the lateral ^rost 
is derived from a pressure equivalent to a column 
about S29 ieet high, ^ materials weighing 1583 tons, 
while the blocks themselves weigh 357; that is, to a 
column equal in section ,to Hie blocks, and 1400 
feet high: it 'will, therefore, amount to about two 
t/'ns on eaoh square inch; consequently sudi a 
change of temperature, as has been supposed, will 
cause the extreme parts of the abutments to bear a 
pressure of five tons, where, in the ordinary clrcum; 
■tances, they have only to support two. 

The ingenious architect proposes to diminish this 
contingent inconvenience, by causing the blocks to 
bear somewhat mure strongly on the abutments at 
the middle than at the sides, so as to allow some 
little latitude of elevation and depression, in tlie na¬ 
ture of a joint; and, no doubt, tiiis .expedient will 
prevent the great inequality of pressure which might 
otherwise arise from Uie alternations ofheat and cold. 
But it cannot be denied that there must be some, 
waste of strength in such an.arrangement, the ex¬ 
treme parts of the abutments, ana of tiie blocks 
near them, contributing very little -to tlie general re¬ 
sistance : and when w$ consider the very accurate 
adjustment of the equilibrium throughout the )vhoie 
structure, we shall be convinced that there is no ne¬ 
cessity for any thing like so great a depth of the so¬ 
lid blocks, especial^ near die abutments ; and that 
the security would be amply spfficient if, yrith the 
same weight of metal, they were, made wider in a 
transverse direction, preservipg only the form of Uie 
exterior ones on each side, if . it weie. thought more 
agreeable to the eye. In par]^.ntry, where there is 
often a transverse strain, and ifbere' gtiffness is.fre- 
qucntly required, w'e generally' gain immensely by 
throwing much of the substance of our beams into 
the depth; but in a bridge perfectly well balanced, 
there is no advantage wliatever from depth of the 
blocks : we only want enough to secure us against 
accidental errors.of construction, .and against partial 
loads from extraneous weigW; and it is not pro¬ 
bable that eitlier of these causes, in such a hrx^e, 
would ever bring the curve of equilibrium six inches, 
or even three, from its natural situation .near the 
middle of the blocks. 

We cannot conclude opr inquiries into this subject 
with a more striking nxample, than by applying the 
principles of the raeoiy to the ipagnificent eaifice 
whicli is now nearly finished, by*tiie same'judicious 
and experienced architect, and which is d^jtined to 
bear the triumphant appellation of Waterloo Bridra; 
a work not less pre-eminent among the bridges of all 
ages and countries, than the event which it will 
commemorate is unrivalled in the annals of ancient 
•r modern history. It consists 6f nine elliptical 
arches, each of 180 feet span, and 35 ftet.rise. The 
piers ore 80 feet thick, the road 83 feet wide, be¬ 


sides a foot pavement of seven feet on each side, 
Searches and piers are built of large Modes 
granite, with short countererdies over each pier. 
The 'haunches are filled up, as is usual in the most 
modern bridges, by spandrils, or longitudinal walls 
of brick, covered with flat stones, and extending 
over about half the span of the arch ; the remainder 
being merely covered with earth or gravel, which is 
also Continued over the stones covering the spandriis. 
The hollow spaces between tho walls are carefully 
closed above! and provided with outlets below, in 
order to secure them from becoming receptacles of 
water, which would be injurious to the durdnlity of 
the structure. The meao specific gravity of the ma¬ 
terials is such, that a cubic yard of the granite 
weighs exactly two tons, of die brick work one 
ton, and of the earth a ton and an eighth. Hence, 
the weight of the whole nm be obtained from the 
annexed statement. (Plate XLIV. fig. I, 8, 34 

Contents 5 /* the materials in half an arch of Wa¬ 
terloo Bridge, from the middle pf the pier to the 
ermn, beginningjrom the springing of the arA. 

Cubic Pset. 

Half cf the arch stones, • 85311 

Half of the invented ariA, ■ • 8555 

Square spandril between .diem, 1094 

'Outside ^an'drit walls, - 4374 

Spandriis of brick, - 4976 ( = 8480) 

Kirbcls of the briok spandriis, 1871 

flat stone covers, • • 969 

Earth, - - IO 86 O (s: 5771) 

Foot pavement, - > 680 

Friscs, £. and W. • • 1566 

Cornice, E. and W. • • 1120 

Plinth of balustrade, - • 510 

Solid in parapet, <• * -416 

Balusters 78, 151 .CWt. • 108 

Coping, £. and - 1.48 

From this statement, and from a eonridetation af 
the arrangement of the materials, exhfrited in the 
plate, we may infer diat the half arch, terminated 
,where the middle line of the arch-stones enters the 
pier, is equivalent in weight to about 34,000 cubic 
feet of granite; its inner half containing in round 
numbers 13,000, and its outer 81,000, whence we 
have 14,838 for the reduced weight of the quarter 
arch (Prop. T.). The extreme ordinate will be 
about 81 feet; the middle of die blocks being some- 
whet more thw I 6 feet above the springing of the ^ 
arch, and the key-stone being four feet six inches 
deep; consequently the homontal thrust will bo 

expressed by 14,333 X x: 40,958 cubic feet, 

weighing 3033 tons. But being II 667 , and 

% 

* 1 40952 

-ass 30, 0 = 389, and — = »•= — 105 

feet; while the radius of curvature of the ellipsis at 

the crowu is as 103 feet. It is obvious, 
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tlierefore^ Utai the curve of equilibrium will pass 
everywhere extremely near to the middle of the 
blocks, and there can bo no apprehension af an^-de* 
ficiency in the equilibrium. It is true that, as tt w~ 
proaches to the piers, it acquires an obliquity of a 
few degrees to the joints; but the disposition id 
slide would be abundantly obviated by the friction 
alone, even if the Joints were not secured by other 
precautions. 

In building the arches, the stones were rammed 
together with very considerable force, so that, upon 
the removal of the centres, none of the arches sunk 
more than an inch and a h^f. In short, the accura* 
cy of the whole execution seems to have vied witli 
the beauty of the design, and witli the skill of the 
arrangement, to render the Bridge of Waterloo a 
monument, of which the metropolis of the Britisii 
Empire will have abundant reason to be proud, for 
a long series of successive ages. 


EXPLANATION OF THE PLATES. 

Plate XLII. fig. 1 . If AB represent tlic distance 
of any two particles of matter, and BC, DE, FG 
the repulsive forces at tlie distances A 6 , Al), AF 
respectively, and BC, DH, FI, the corresponding 
cohesive forces, then GI must be ultimately to Eli 
as FB to BD.. jSeet. 1. Prop. A.) 

Fig. S. Tlie block will support twice as great a 
pressure applied at A as at B. (Prop. B.) 

Fig. 3. It is obvious that ABC — ADE = ABC 
.-CFG, HI beings HK, and HGsHA ; and the 
diflerence ABFHA is always equal to DB x KH. 
(Prop. C.) 

Fig. 4 . It is evident that AB-is to CD as .^E to 
C£, or as 2 -f ^0 to s. (Pirop. E.) It is also ob¬ 
vious that as 2 or CE W';.tO CD, so is EF to FG. 
(P)rop.F.) 

Fig. 5.'Supposing the arch AB to be so loaded 
in the neighbourhood of C as to require the curve 
of equilibrium to assume tlie form ADCEB, the 


joints in the neigbbouthood of D will be incapable 
of resisting' the pressure in thedirectioa of the curve 
CD, and must tend to turn' on their internal termi¬ 
nations as centresy and to open externally. (Prop. 
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Pig. 6 . A, B, C, Different steps in the fall of a 
weak arch. (Prop. Y.) 

Fig, 7 . Elevation and plan of Mess. Telford and 
Douglas’s proposed iron-bridge over the Thames. 
(Sect.V,) 

Fig. 8 . Elevation of Mr Darby’s iron Bridge at 
Colcbrook Dale. (Sect. VI.) 

Fig. 9 . Elevation of Mr Burden’s Bridge at Wear- 
mouth. (Sect. VI.) 

Fig. 10 . Elevation of Mr Telford's Bridge at 
Buildwas. (Sect. VI.) 

Fig. 11 . Elevation of Messrs .Icssop’s Bridges at 
Bristol. (Sect. VI.) 

Fig. la. Elevation of Mr Telford’s Aqueduct 
Bridge at Fontcysylte. (Sect. VI.) 

Plate XLllI. fig. 1 . Elevation of the Bridge of 
the Louvre at Paris. (Sect. VI.) 

Fig. a. F.levation of Vauxhall Bridge. (Sect. VI.) 

Fig. :f. Middle arch of Vauxhall Bridge. (Sect. VI.) 

Fig. 4. Middle arch of Southwark Bridge. (Sect. 
VI.) 

Fig. 5. Elevation of Southwark Bridge. (.Sect. VI.) 

Fig. (). Plan of Southwark Bridge. (Sect. VI.) 

Fig. 7 . Elevation of I.uiidon Bridge in its present 
state. (Sect. IV.) 

Fig. 8 . Plan of London Bridge, with its sterlings. 
(Sect. IV.) 

l-'ig. 9 . London Bridge, .as proposed by Mr Dance 
to be altered. 

Plate XHV. Fig. 1 . Elevation of Waterloo Bridge 
(Sect. VI.) 

Mg. H. Plan of Waterloo Bridge. (Sect. VI.) 

Fig. It. Section of an arch of Waterloo Bridge, 
showing the foundations of the piers, and the spati- 
dril walls of brick; together with tlie centre suji- 
porting it. The dotted line represents the direction 
of the cun e of equilibrium. (Sect. VI.) (o. k.) 


BKISSON (Ma'Tmurin James), a zoologist and 
natural philosopher, born at Fontenay le Comte, 
.'>’d April 1723 , the son of Matburin Brisson and 
Louisa Gabrieiie Jourdain. 

He was originally Intended for the church, but he 
had acqmrcd at an early age a taste for natural his¬ 
tory, wnkli was paiticularTy encouraged by the ad¬ 
vantage that he enjoyed of passing his holidays wiUi 
the justly celebrated RC^aumur, wiio had an estate 
near Fontenay. At the age of twenty-four, he had 
made great progress in bis theologicm studies, and 
^lad fully qualified himself for the rank of a subdea- 
i'on: but his courage Jailed him at the time appoiut- 
'cd for taking orders, aud he then determined to con¬ 
fine himself to the study of physical sciences. Reau¬ 
mur had the direction of the Chemical Laboratory 
of the Academy of Sciences, and had given up die 
salary attached to it to several young men in succes¬ 
sion, whom he appointed as his assibtaiils, and of 
whom Pitot and NoUet became aRcru'ards the most 

7 


distinguished. He now chose Brisson for the situa¬ 
tion, which served him, as it had done his predeces¬ 
sors, rather as a slop in ins advancement u idi respect 
to general science, than in enabling liim to pursue 
any objects more immediately chemical; and he fol¬ 
lowed his passion in attaching himself, almost exclu - 
sively, to natural history, 'nic collection of lU-au- 
mur furnished him with ample materials for his stu¬ 
dies, and with the principal subjects described in his 
works on the Animal Kingdom. The first of these 
was publiolied in 17 dfi, containing quadrupeds and 
cetaceous animals. It consists of simple descriptions 
of the ditterent species, together with synonyms in 
various languages, more in the nature of a prodro- 
inus than of <i cumpletu history. His Ornithologie 
appeared in I'iHO, forming six volumes, and contain¬ 
ing a number of well-executed plates. But upon 
Reaumur’s death, the collection having been iioded 
to the Royal Cabinet, Messrs Buffon and Uaubenton, 
the Directors of that Cabinet, not afi’ording him all 
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atd^timotoohttleundorMobdtoiBoiFBtM^ool* 

• ft]} for KoUet^ be ittotvet mthobtlpoot to the bl%'' —' 

ty of oondueton, or for BnaMitr'to t e myn 
upon tbto and other SHBfiKr j^piottlioNb Heoe|BBg%;!' on di;b~ 
howerer, hf no inoon* to i>0«0 iidhff|M to tb» • 

racter of oeutnwjr m ftb OtkOnnit^ TWo(«fofWt 
Priesdey*! J(h^ 9 ty ^BUx^'fkftyy poidkM in li’ttt *-i 
and acoonipjHUed Pf ooter, wtuqh extdbtt n spirit Or 
acnmomoos onfaon^ not at aS eidOulatdi to eR« 
banco the merit «f dm work> whi^tdi hovitlhedto in«. 
troducc to the notto^ j^dus ooHOttytoepI' £^'‘#0' 
attempted, in arTjStsm on 
the Memoite of Acadeo^^to exfiim 
of electncai phenomena, by nwana w the di^braaSl^ 
cui-rents of fiuid wii^iaed by Ibidlk^ but cerMla^y 
with very fattle aucceaa. 

He afterwaada undertook 4 eoume of mipanKOeota 
on die 6pec|^ Grttaiy ^ AkoApt cntfi WaUr» btPtew 
in di£B»ent pri^pertion*, which led bun to » c<lne«n Pf thf freedom Of the bTeonduntfaf a periods 
ture, at that time somewhat singoiar, that oil puUioabottr the dowgit cjT whipb wd| to eniu^tea 

not a homogenenos subetainoe. He tholEPiapte of Frppee oh tbaeol^ect of ci«tl 

Trudaine, and othsF obaerrsdi, In the eMMtntnMai ** ^ .. 4. . ... ^ 

which they made on Heat tmi wttblnO f^arer- 
ful lens of Berw$re. and, in with M. 

Cadet, he endeavoured to di^efve the opi^^oo of 
Bcccaria, that eUictnuiy has a p^ar of raidkfngrthe 
Metallic oxydi. Ho also made en||!siiP<Mt the 
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thftiU 
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.itbOjiMia* 


^ of'foe Revoiiitk^ieini; 
i^o8|e, near (%8ttnktbr' 

k«f Jfanoaty ItH- Hi« I. ,.. 

Tf,, iptvp h» SOB a Kberdl nducatteav and 
tie tin a^ot whbn be haafoarodlK tbA 
Ho exhibited a decided - 

nd c^i^ydi an 
The bohhrmis 
pf tsttdni fiw 

indhfoiedmfobli 
'rted ope of die XlodfieiiifB vmmt hA«r»*' 

wairda went to Eo^and, with aecrpt infoocuons, it^ 
mikb footo the lnwuteaant of the police. Othera aa» 
tort font be oamO over to JAiqde% to iroM himself 


It w oerhnxi that he iparntfliiii 

ib.r ' ' ^ - . . ^ 4 .. 


iheatiiMPBV 




Be/iacttve jpotuen of dusda adwoh 
ed fur flipt glaffi, m the objoct ^ 
on the utijw of dlfbrent kinds of 
cai purptott, api^ on the mode of rewsNd djt 
Shell* nf tome ap^us yf SmSe^, ^ 

In 1772, M, Bnssoo pubhshed a memofe tfp thp'* 
Speqfic Gtavttm ^ Melaka a afo|ect wbir^ in h]} i 
itfe extent, oocupiad a great poi^iion of hiS ‘'Mte^on 
during twenty years of bis li% lOStdtS of 
expcritnents, on a great vanety pf mj^anses, were 
collected into a single vobutte ^ qf MerpCc 
Oramtte*, which was publhhod ih K'39t\ 4 was 


as refltesM by tte ISiipraltiy:pf 4 
and ha tlien jratwfo4#^td#o ooumii^. !£' 
Haring again tee^ep^ htht^tfonfownt-te^H/ 
goveroQi^ if an attack on the. aj^miOlatrodon Of 
the Ar«d#^(^ of Sens, ssi^ed-awsedowlWtei* 
pHsm^tMtdti W * jouramf^ HoUaocC i QnHtue^a 
'Ishce at ba'^itshod a ^ 

, Oailed Cornell fa wm 

of tl^yraai; 1788, be rwauw to Aipenca; 

' |k^ of gio reVO^Oni he mdurned 
^ . .fo take softctme port 10 the soepes 
werp'^jdBt praparitig He coimaenced ,bit 
rercitttidt^ earner jp by the pubhcptii^t 

of seme jpapt^lets, and pattteplarly of 
entitled Ke Pprtpta Fradfok, Be be!ot|||i;to-foe 



ptincipalfy tor the use of studaopi wim a^^fukd h« SeprefmltPtmAog was^mmed in 

lectnres, that he (uibUfoad bis 7>nirir 4r .theoapitalk short thpe p»»{^j^foajriemor8ble 

end his Dtetutnnatre ; herb of them ooDtaiai^^t' 14tfa. of 4d^, On |be4t<p^ Of foe %«ti>9, the 


menury spd popukm mfpfoaatian, rethde calotniMed 
cxchisivdy thr the pM^diMe purpofe whlfo th^ 


spesi^ fdth 


was elected 


nf Jantibiri pioli I and, m copaixiuetico 


were intended to serve, d»a for bmog of pesmenao^^ w h» anal activity in tpie TevoiiiHonary cause, ^ 


utility in the jirooxstioo of the silences. 


A$ 0 lute 

period of his hfo, he renewed h» .,al|aiDti«n to ^ 
subjoot of oliemistry, when th^ d)ii4fo<^ Pf bis|n,f 
Dioi ooBieraporanes had given gte^sr (CSirtaioty j^d 
precision to its laws, and hm last P'prfc wss an 0e- 
VOL, II. FAnT II. 


rbs fopoiated by his poUompres a Member of the 
' t4ei'Batches, whi^h served as the moiy 
fopse Committees-jv)^h weto afterwards sm^" 
fs formed, iuid4 snodhr de»onunat|oos,,.,f^ 
With ifwaf olge^; inch as the Comtlit de 
» u 





'■ i>'i 


BrUwl. - .rm.^- -r^v 

thj^~j|%i|i^t«i|vBritt0t;, 4epWt>>aeDt of-.tbla. 

diitt ii^ior part, and 

eB<|;a^. A French writer to the rnacoi^ous attadu oi 

pidjtishcd at Paris, in ]7dl» a p'^a$(^\]^|indf^'^. hewem, who, as the 

uo4er the title of Ar^, in ;(rnidt tid^las^^ (omnuttee, obtained the de* 

chtu^iiptar ofBrisiot with grrot inttont^,jrep^ )n\;dif^^#‘;lgifaiitet ,£ngl^ end Holland, oa 

4ng liis conduct in the most ddidits cp^oii^ditd F^ 1709^., ThisintaT be considered 

accusing '''~ _.Jp t?:. _ tu __ 

there.! 

■ ■ Ou-L.., , . . . ...... .... ._ 

in concci't with tl )0 Chevalier do £actoii, .drew* up the ’’^Ihh patty disUahuisir^ 'bir the name oF the 


.. . , 7«‘ 

.Vsr<i>W 


bten proscnbeda ai^ 
May, be was arrested 


the 'middle size, a 


quelled, by the interpowtiou of the Ni'lionnl GuanU .-tached»A iHsvibg'at'ieiii|;th.l 
This circHn^tatice ji said to have been th^ oc'cadon ; the revotn'tlbrf of the $ipt of 

of his quail^ with M* ^Ic Lafayette,.%t;|wbom he; ^—’■— —tii- -— - 

had previously, been sealousl-■‘'i-*-- 

riod, the republican faction i 

sistent form, and tp utter their sentiitients'with tl^ tHlst Octob^;L7$St dt the.i 

dom and boldness. Urissot, who had beottj.ol^''<l!rv .^Brisrot was soinewiiaV below 1 
its first, and most aeol.ous apostles, was r^umsd'a .,!(litUe.def9rmed, and of- a fieeble oonstitution. His 
Member to the National Assembly, In spite j)r ,Bie'\' < eoaotenahce was' pale dnd melancholy, and heafibet- 
opposition of the Court, to whopr^ hn hqd becQhutf .' ed an extrenie sipiplldity iipi his dress. With regard 
extremely forniidablo; imd from this. time.he dis-' to h*** intellectual character, jbis talents appear to 
played an kitnlaeahlo entity to the kipg. The Na«' havp-h^'^ much beneath bjs reputation, and he ccr- 
tio^ Assemoly, attributing fOBrlssqt talents wbibh' . taitdy possessed more zeal than judgment. Notwith* 
ho does hot ajfmi^' to haye jposseshed,' appointed him standing, however, the violence of his writings, dccla- 
a.Member of toV Oiplomaoc. Comibittoe, of which . mations, and public conduct, he was not deficient in 
he became the habitual organ; dnd to this capacity humanity; and, to, the intercourse of private life, his 
he was the constjwt aavopate of'^the most vtolent manneni ore said to hare been mild and accommo- 
public measures, and nover hexwi'd ^ demand a'do- .dattogvAs an author, Brissothas not much merit; 
clai'ation of war og^nst all the powers of Europe,his toyto'.iit monotonous, verbose, and tedious; and, 
In.order to attain tois object, it was nccet^ary to re< upttoBto-wbqle, it is wonderful, tliat, with such slea> 
move the ministers, whose dispositions were frvour>: d^.^h9ities, be should have acquired so great an as- 
able to peace. Brissot, acco'rdibgiy^ attacjkecfthhtu . - cenmhsy to putoic ojnnion. The best articles of 


all, but particularly M. Delessart, urho was. at. the 
. headi'of the department of foreign afikirs.; end, by 
repeatod denunciatidas, he at lengtii succeeded in 
obtaiti|.tog a decree of adbusaUon og^nst him. His. 
. place wit supplied by-D.u^uriez, upder whose ,ad- 
; mioiTtration war iidis dec^ri^, imalust the Emperor' 
..ofOenAaovi bu the S(Hh;.pf April .t7§^..' l^om this 

■ .1^ .7 _ aA _ ^• ii.-' 


his journal are said to hove been written by his se- 
cyatory,. Eupirfi, TIte following are the principal 
-ptodltotionis of^is pen: 

, Moment a^4aoi«dt la Rigueur des Lois Pe- 
ne&s e» j 7 a»»C(f,\ChaIons, 1781, 8vo. 2. Vn In- 
depanddHl des Avoctits sur la JMcadence 

du Bartepk e% 'Pra*uXi 1.7.81, five. 3. Z)e la Kif- 


« dried, however, the.ppti^'eal toflaebcb'of, BristoV , Ac. 4782, 8ro. -.4. Le Phi- 

egan..to declifto. Hobe6p4erre,.wi.th trliom he had ladelfJuim a Geneve, 4?8d,^^o. 4. Theorie des Lois 
pryvioilsiy been totiiuately connected,, now declared 1781, 2 . volsi,' Svo. 6. Sibliotheque 

himself bis enemy, denounced him .gt the Jacobin PhUosophique du Le^slateuir, da Politique, du Ju- 
Club asti traitor to his country, and>».,encmy.wt|ih riscoHSfuhe, 178«*i78fii 10 vols. Svo. 7. Tableau 


K qbJi^ and continued to persecutejiim with unre- 
mng rancour, .uBtU he fi^lly effected his destruc* 
'•! rion. Alarmed at 'the storm which wgs gathering 
. - 'around him/Brissot, in concert with the o^r lead* 
i'ers of his party, aUemp|ed .to.form. a raconciliation 


de la Siikbtion ActmUe, des Anglais dans les Indes 
jOrfrafo/es, &c. 1784-85, Svo. - 8. Journal du Ly- 
cee dd/tJe^res, Ac. published in monthly numbers, 
1784, Svo,'. .g. I7i»: pifiwteur du Peuple a tEmpe- 
reuf Jdsifh 11., ttif son Reglement eoncernant CEmi- 


.wUh the constitutisituu' irdyalisto.; but this attempt ^orioS, Ac. .l785,.12mo. 10. Examen Critique des 
. 'baying proved abortiv^ Im reverted Ip hie former .i -‘ Foyagu dans f.4oiA-tyue Septintrionale, par It 
spinions and line of condubt, and, coq^uOd to de- Majrquis.de, Chdtellux, 1786, Svo.. 11. Voyages en 
nounce to popular vengeance aB those whom he . Eurc^,' en Ask, et en AJirique, translated from 
knew to be attached. to the king. But. although .-^'Ibe English, with notes, l7So, a.nd 1790, 2 vols. 
his writings may natoally be supposed to have,^i^C. IS.-Nouveau Voyage dans les EtaU-Vnk 
excited these dispositions among the people whichde FAqterique Septeniriomle, 1791, 3 vols. Svo. 
gave rise to the etrociries of the tones, hn.:hiid. .'Bo'the first volume of this work was prefixed the 
no direct tofiuence on. the revolution of tbe'.Ip^ii'.'liw of Brissot,. which was translated into English, 
of August, which appears to have been piaaded and published separately in 1794. Besides these 
and dimtml by Danttm, and the ferocious leadeya.,' works, Brissot wrote a vmrieiy (ff pamphlets, and 

- '• ■ > 
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BRiTAm, \Ttife 

LANO is giyeor uniiffSi'’^$Be ji| 

Enct/clopfetUai >down^ 
the penioQ ol*Jr«the»#M fltoil|i 
tory.of.the 'two cqjSBttr^** 
rupture of the pc<^/« 

Bbxtain. lo order 

cemptehenfsivc ahooilnt hf the gt^^dhd tsip^i 
events which have.sticc^ed; dftd/'itf’^bicb' 
was the prime moveri ^tre dhjjtdl cdiiitin(hlfc.>^,e« 

*sy%«. AbLA* 4 ^ eaSwk.' 


8hirep,,tm,.the ihdrw.' 

from 

^Sfehelohglng. ia 
ceivM his ^tamhUe^ 
of Ballytore, in the imrth «>f^lahd#.shd 
pursued his spies' «t!£dirtburgh^'wd 

Leyden j at which lattO;,.Univermty. 

1745 , choosing for thjS s^jOOt 
liv/t smut et morUfitf^ JO;il)e 
fixed his residence in I^ndd%i^h A 

__ A 9 .. atmm-a ___ U 11^4 
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J ,1^ .tiitR-^o'd^fjl^lhp appini^ 
demand : 

Asw WmrAl\AeLiSsii ni^' i^at!i1lWi»**^ 


't^,' 



i-.dfW 
err 


.ff Jitenii,) 

Uysieiidfr,^ 
„ . ilafeyease ,df 

•tiSJi'’ s>4.t-. A'l. -AS • ■*.' 


tice; and in 1751 was admitted, hISS^sfe!__„ ^ _. - 

Royal College of Physicians,'dC#hteh-.he afr^rwiK^:ai^,,miim&9^Wii^r|iohdi:1# .’.1 

became a fellow; aftet having t^ived hdn^ar^^'*?».jteo(U>d -ainf'i«tetp'¥hj;^ ;W whioi mnv, 
grecB of Doctor in Medicine from the XTpiversiitles'I'the. j^ain df hte father, bad/j^ab^ him in circuttty 
of Dublin and of Cambridge.' . The fi^ irtAhti^, iiof'^1y.ihdtmend||iiitf'hutaffluent, and , bn» ^., 

by which he became known to theVo^]^ bto d^ive rdmhnndnt a),i the advlii*.; ;:’. 

Essau OH tie MortalUo of th^ Homed Cmw 4 W(m<&:#Weahe had contempIated'.'’'Vl%s society'iitBS doiirt^ ''!'■ 

* ■ - - • • ■ ■'"Siiuiii* ’•—r _ii tkx 


appeared in 1746, and gained him co]^d4riditai.rd*iC^ abd the^^^l of hts 

putation; and his practice extend'^'lt1eif w;^iiilhA\.h'^ ^e;mcMV.^tiniguiihed^Bteri^B^S, 

gradual and steady pro^ss, which aCordsime'^almt .'^of^e a^.' He V^;d’^ii^''B)« 
prospect of permanent .and disttoguajh^- buccess. ' tihMiteB«rtis ncqui|h^1tee')i|rit^^ 
liis benevolent attention tohia pooyef'p^ients, and ' troordiuaiy-.man, he^'at ,tb4'5sblmij3M^^;;th<^ 
the general suavity of his rnanobm,'^ SOpn !brou|^t both woM.'edgcatedi 

him into notice, and procured'l^m.^h/ostadin^mo^t warm’ andjAi^ijlt|^fleJ;fri^d*.b^i'^V|^ 
wide circle of friends, especi^ly among his mp^s* ' dsd fai terms (or td#h''miiniA^N;i^^.ipk^d^ 
sional brethren. In conseOutmi^'cd'thefr .Tgdpm* and attended him in hi* last ilwelk^'ir '^ lisiiiiSdi*^ ' . 
mendation of him to Lord Barring^, hb^‘wm,^apn,^ ty and kiodn^Wa' friend,. ]]l^;Brdti|foat^'4'^afaa«':. .* 
pointed, in 1758, Physitnan to the''Aiimy'i ih.whitW'vtadi^xbd fat BosweU'siL^'^'JDf 
capacity he'served in Germany daring the. greater-... whpse rbadt%rk.nowibdge lifbj'and good spirits, ’ 
part of the seven years* war; iu)d in the course of it.'. swplied him with a' bever>ilhUiQg source of ,Oanver- 
was chosen Physician to the Hospitals for British'-J'Sd||bfa.:'and! sevei^; letter^ addfessed'to hilU front- 
Forces. The results of his observations <hfr1hg this ’ l>yj;Jbbnson,.ii($' presa^bd in ^fantettaining work, 
period were pubUslied in 1764 , tHidor the title/of Orte tteit, horrifil^,'is faiitittedi whidfa dobs him great 
Economical and Medical Oiservattffhs, fvm 1788 to*' .honour. ITodbiAtanding that'Df JoHnson wuh«d>- < 

' lids, tending to the improoevlettl .^. iMedicalc. Hbtpi^ _ in the latter part of his life,'^toreffldvfa to the conftecBji 
tals, in one volume 8vo. He’had alratMyr.hpwCver^ for the'redoyeiy ofhii''health,' Hr Brockte^yltd' 
given to the [ ublic many proofs of theractiviiy.bf his - mediately made him an oflTcr of an anbutiy ^ 
mind, and the variety of his. attainmehUi, ^ The during the imfaaindcr of bis lite;; bad wheO'fbls offer 
Transactions 0 / tlie Hoyal Society, far 17^ ( VoK;. ' was d^linedV pressed hijii.'lSp il'i^b in his house', as 
XLIV.) contain a letter of his On the Jndian, po:« ‘ more suited to his hmdthyKpn'.^.r'bne. in which he ,. 

son sent over by Don Antonio de VUaat and the theft Uvpd. The same gbrfhrotiiAdisposItidn was mS' . 'c' 

succeeding volume for l?a7'>S, a paper On He. Poi-. aifetfl^ in Ins cpnduict Id Bkirtei' to whom he trans< 
Bonous Root lately found mixed xoUk the GotV’- mittedL. I(l0p, M a'legacy hb had intended leaving ' -';’: 
tian. In the Transactions for 1755 (.Voi. XLIX.)' him, but triiich he thoUj^t wodld be of more use tQ. 
are inserted his Experiments on. the, ^nmbitky and him. -at tlm present time.' Dr Brockiesby was, ift« 
Irritability of the several parts *)f Anunajs, Ho deeC the survivor of Burke, though only for a teW 

also published, in diftereut volumes of the Medical mbnfjiai for on his re'tufa frofm a visit which he pm 

Oiservations, the following papers, via. The Cate to hia widow at Bcaconsfield, after dining with hb two 
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nephewt '0#lE'hd^ Yduti^ «iai I^t; b)? Wlfoie. 

cdu^tdA liftd taken the principal ^rjge, lie ex- 
pifcd auddmiy a few Biinutes aftee to bed, 

withdot the least pain or previons iHnesg. He left 
his fortune, which was considenible, .between bis 
tWo nephews, with the exception of a few legacies.. 

Id ficieads and distant relations. (w*} • 

BROKER, an agent or intennediate person 
pointed for the transactions of special business for 
another, somewhat different from an ordinary factor 
in functions and responsibility. Of this class, there 
•re various descriptions, exercising employments 
without the smallest analogy, thougli all are brought 
under tl>e general name of brokers; and of these, 
the principal arc. Exchange-Brokers, whose province 
is to ascertain the rates and relation of excliangc be¬ 
tween countries; Stock-Brokers, who negociate 
transactions in the public funds; Insurance-Brokers, 
who effect insurances on lives or property; and 
Pawn-Bjrokers.' It is to the last that our attentipu 
shall here be chiefly directed. 

Pawn-Brokers are a kind of bankers who j^dyanep ■ 
money at a peculiar rate of interest, on gobid^ 1m- 
pledged for security oi' foe capital; and in case of 
flulure to redeem foe goods within a limited time, 
they may be sold to indemnify foe lender. 

A purt of the population of every flourishing coun¬ 
try consists of necessitous people,- those frcijucntljr 
belonging to a class whose skill contributes to its pro¬ 
sperity; but whose income, often slender and precari¬ 
ous, cannot keep pace with the times, or support foe 
demands of an iocreoring fltmiiy. Exposed also to 
sudden disappointments and losses, they arc forced, 
from the want of pecuniary capital, to seek a tempo- ■ 
rary relief, by itnpledging their property for a cer¬ 
tain sum, while they pay interest on the advance^ 

But tliis advance, in ^neral, bears a very inconsi¬ 
derable proportion to the value of the property, 
whence its confiscation, by foe increasing difficulties 
of foe owner, or of not being claimed on account of 
-death or removal, proves most advantageous to the 
hdlder; for, in the one case, he may become the ab¬ 
solute proprietor himself, and, in foe other, he se¬ 
cures a high rate of inforest originidiy stipulated. 

Thus, a pawnbroker has an infinite superioiity over 
an ordinary banker; the latter calculates only on foe 
erhdit of his debtor, which is trequently nominal; 
foe former ribver makes an advance without being 
put in possefoion of what exceeds it in value; his 
rate of interest is much greater, and the ciodit of 
his debtor is of no importance. Nay it is rather 
better that his circumstances should be desperate. 

It thence results, that, like other trades, the number 
of pawnbrokers will increase with foe necessities of 
the people requiring their aid, and, on that account, 
mving them employment, just as bankers, whose 
usues increase when the calls of the public require a 
more ample supply of a circulating medium. Thus 
a 8;rong induccinent is continually held out to com¬ 
mence the profession of a pawnbroker; for all that 
is required, is comprised in a licence of L. 10 yearly ' 
to Government, a small capital, and on empty ware¬ 
house. On such an establishment, business may be 
done to a great extent in a very short time; because 
the securities increase io a much greater ratio than 


! 

debts, Wbile .iW latter are void irf imy risk. We .. ^ky. 
find in the city of London, -foat the number 
pawnbrokers tstely •mounted to no less tlian aWut 
S40, and it was <»lcutated, that foe property of ne¬ 
cessitous persons* in their possession, probably a- 
.tnOunfod to a mitlicm Sterling. Their numbers also 
.littd suddenly augnwhted, and they are still augment¬ 
ing. InEdinburgn, on foe contrary, which is not above 
a fontp (fort of foe sixe of the metropolis, there was 
scarcely one a few years ago, and now the number 
does not exceed « dozen. Therefore the number is 
not one half in proportion to foe population of the 
two difterent places, which indicates fewer necessi¬ 
tous (icople by a half in Edinburgh; arguing, either 
that the inhabitants are more industrious and more 
easily maintained, or less exposed to losses and fluc- 
foations. 

But the temptations held out to those w'ho, in 
this manner, obtain possession of the property ^pf 
others to such an amount, and with so little rcOT- 
ence to its value, combined with foe natural pro¬ 
pensity of mankind to take advantage of the ne¬ 
cessities of their neighbours, long ego rendered 
legislative interference necessary in regulating the 
duties and interests of pawnbroker.s. Besides, it was 
of great consequence to check the facilities with 
which stolen goods might be impicdgcd with, and 
sold by them. Omitting, however, the older enact¬ 
ments on these branches, we shall limit ourselves to 
tliosc of more recent date. 

By foe pgth cltapter, of SJjth and 40tli George III., sutntoiy 
it is provided, foat for every pledge on which aKiitciiot' 
sum, not exceeding two shillings and sixpence, sliall Pawoiug. 
have beein advanced, it shall be lawful to take one 
halfpenny per month, as interest and indemnification 
for'wardiouse room; one penny for five shillings; 
force hidfpence for seven shillings and sixpence; 
twopence for ten shillings; and if the loan does not 
exceed forty shillings, the pawnbroker may take at 
foe rate of fourpence for every kalendar month, in¬ 
cluding foat which is current. For any sum exceed¬ 
ing forty shillings and not above ten pounds, he may 
take at foe rate of threepence monthly per pound 
Sterling. But these sums, though apparently incon¬ 
siderable, are in fact high per ceutsges, and far sur- 
passing the legal rate of interest. 

The pawner may redeem his goods within seven 
days after the expiry of the first month, without pay¬ 
ing any thing as interest to tiic pawnbroker on these 
seven d^s; and also, if the goods arc redeemed be¬ 
fore expiry of the first fourteen days of tho second 
month, the profits or interest of one month and a 
half only are due. But if he fail to redeem them until 
after the lapse of these fourteen days of tlie second 
month, the pawnbroker may demand the profits of 
foe whole second month; and foe like regulation is 
in force for every kalendar month subsequent. 

Should foe sum advanced on the goods in pawn ex¬ 
ceed five shillings, it is enacted that a description of 
foe pledge shall be entered in a book by the pawn- 
brolwr, and a note or ticket, an extract copy or dupli¬ 
cate of foe same, be delivered gratis to the impledger. 

If foe sum advanced be above five and under ten shill¬ 
ing, foe {lawnbroker is entitled to a halfpenny for 
this duplicate; if above ten and under twenty, to one 
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fession over their doors, under a penalty of ten 
pounds. - ; 

By the seventeenth section of the estate, it is de^ ' 
dared that all goods and chuttds which are [lawned 
or irapledged, shall be deemed to be forlbit^, wd 
may be sold at the expiration of d y^ir, from (he 
, date of pawning. But the isnpledKcr is, to a certain-' 
degree, protected by aiiotiier clause, prohibiting 
pawnbrokers from purdiasing goods in their own 
custody. If any sun:^ abdte ted' sliilliogs, ansd. not. 
exceeding ten i>oun(ls,’lias been Icnh the goods'shall 
be sold by {lubiiu auction af^er expiration of the year, 
under strict regulations in respect td previous aaver« 
tisement, and publication of catalogues, specifying, 
in addition to their description, the montii in'which 
they were impledged, us also the name and place of. 
abode of the pawnbroker. But it is provided .'that 
pictures, prints, books, bronacs, statues, busts,'bainrii' 
ings in ivory and marble, cameos, intaglios, musical,, 
niatlieinatical and philosophical instruments, and 
china, shall be sold only at four times in the year; 
namely, tlic first Monday of January, April, July, 
and October, and on the following dW if the num¬ 
ber of articles render it necessary. Thus the ini- 
*pledger may redeem his goods at any time within a 
year, on payment of the statutory profits on the 
money lent, but, on his failure, they may be sold. 
Should he give notice to the pawnbroker before Bie 
year doses, of his intention to redeem, the sale must 
be postponed until three months ntbsequent to its 
termination. When the sale has actually taken 
place, the pawnbroker is entitled to appropriate pgly.. 
so much of the price received as shall cover his 
advances, the statutory profits and costs, knd' must 
pay the residue to tlic owner on demand, within 
three years, under high iieualtics in event of re¬ 
fusal. ' 

Ktisctmenu Pawnbrokers are prohibited from lending money 
lo prevent to persons below twelve years of age, or to those 
“"d who are intoxicated; nor may they receive any 
goods in pawn before eight in the morning, or eAer 
nine at night, between Micitaelmas and. Lady-Day; 
nor before seven in the morning and after ten at 
night, during the renminder of the year; but with 
some exceptions which the statutes explain, 

A great many enactments are comprised in the 
statute 39 th and 40th Geo. 111., respecting the penal¬ 
ties of unlawfully pawning goods the property of 
another, and those of forging any notes or memo¬ 
randums regarding them ; likewise as to tl;e appre¬ 
hension and punishment of persons offering goods to 
pawn who cannot give a good account of themselves. 
The facility with which loans might be obtained 
from pawnbrokers on stolen goods, had previously 
rendered it an object of anxiety witii the Legisla¬ 
ture to detect offeoden. Heoce itn act was passed 
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.aaifie, for tha^tn^se of being exwined by a jus- 
' tice, iiliho was ^powered, if .he saii^’am reason to 
; suppose that iha'-^ods had been unUndplly obtain¬ 
ed, to-eommft' 0 e persons ofiering tlw uroe to pri¬ 
son,' for a pi^iod pot exceeding six days.- -^ever- 
0 eieaa all prdiibitions are ftmaa ineffec^iial is prac¬ 
tice ; and altiiough pawnbrpfcerti.in 0 e rndtropolis, 
are entitled eo carry on their ^ad^ronly bn .taking 
out an annual licence bf L. 10 , asd of !«£ if In any 
other pan of the kingdom, nothing tt.lla 1 de. to great¬ 
er abu^' It is not oncotrunoa for .#ha^ta and 
swladlms to obtain such licences, and, ukiog advan¬ 
tage of tbc necessitous or unwary, to exercise' all 
poratiih' deceptions on them. Such persmis are in¬ 
variably tile receivers of stolen goods, on which ad¬ 
vances are made without scruple, jf^m wethknowing 
that no one will pvyr return to re^m them; an^ 
besides, the gco^ may siffely be sold, for the seme 
reason, before the statutory peth^d expires. With¬ 
out any regard, to reputation bv integrity, it hos 
proved so easy to be established a pawnbroker, that, 

It is alleged, persons confined to . the hulks on tho 
Thames have even been able to obtain licences to 
cariy os a trade in the very place of their, punishment. 

However lucrative the business of pawnbrokers-Evils iaae> 
may be to those who follow it, doubts are entertained 
whether the toleration of them be not an evil to thoS^ Fawn, 
public. They are, indeed, temporarily u^id, to 

E arsons in the .most necessitous .circnmstiificeS: 

ut as it is impossible, by any Legiilatiye ..iptet^ 
fereace, to bring them under that control wldch' 
would be desirably— 4 B their interests are always at 
variance with tho interests of their empl<^eta,^.land 
as niankind,.under' the. pressure of necessity, are re¬ 
strained by no sacrifice, in seeking lubmentary relief, 
ultimate considerations are too often overlooked. 

Hence the first resort for aid frequentiy leads to a se¬ 
cond, and tiieo to others successively, while the pro¬ 
perty originally impledged remains unredeemed, and 
all the rest belonging to the owner gr^oally diminish-’ 
es, until he is left destitute. It is the poor and necessi¬ 
tous only who avail themselves of raising supplies on 
their goods, to ward off some impending evitMand it 
is surprising how low such transactions are carried. 

Nay, the statute itself illustrates the nature Of this 
miserable traffic more forcibly than could be done in 
other terms. It is enacted, that if, at 0e period 
of redeeming the goods iraplc<%ed,. there shall be a 
certain sum due of interest and profit, of which tbc 
low^l denomination Shall be a wthing, and the re¬ 
deemer shall not be able to produce and pay to the 
Pawnbroker a current farthing, which shall be to 
the satis&ction and liking of such person or persons 
as ore to receive the same, but shall, in lieu thereof, 
tender to such person or persons to receive,tiie 
same, one halfpenny, in order to discharge the said 
remaining farthing so due, os atbresaid, the said 
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Ikoker Pa«^t^irEt^i.or Pawnbrokers, his, ber„.or ^heir Wr* 
Rrowiiie. OPagent, to whona such toiler of a haUpenny 
sball bo made, sitall, in exchange tlieredf, deliver un¬ 
to such person or persons so redeeming goods as 
aforesaid, one good and lawful farthing of the cur¬ 
rent coin of this kingdom, or, in default thereof, 
shall wholly abate the said remaining farthing from 
the total sum to be received” from the redeemer. 
But it is not only in the view of the indigent yield¬ 
ing to the pressure of necessity, in parting with theJr 
property ibr an inconsiderable value, that society 
.suiters an injury. The thoughtless and depraved 
here find ready means of gratifying their propensi¬ 
ties, by the assistance of the pawiihroJcer’s shop, and 
tliousands part witii their apparel and furniture for 
what is, tiie next moment, wasted in intoxication. 
Besides, the facility of obtaining the reception of 
stolen goods, is attended with Uic most pernicious 
consequences, and the most powerful encouragement 
to theft. Notwidtstanding the law anxiously endea¬ 
vours to secure property to its owners, by imposing 
penalties on those who offer it in pawn, and in ordain¬ 
ing it to be restored by the pawnbroker, eases in- 
numcruhte may be figured, where the pawnbroker 
cannot discriminate v%at is the genuine properly of 
any individual in particular, and where it is nut only 
difficult, but may prove impossible, to bring an ot- 
fender to justice. In the present year 11817), an asso¬ 
ciation, more immediately resulting from the pressure 
of tile timesi has. been formed in bldinburgb, for tiie 
purpose of aiding those with advice and information 
who have dealings with pawnbrokers. Its special ob¬ 
ject, we believe, is, to warn the ignorant of the laws 
under which their property is jirotected.. 

The banks called Havings' Banh may probably prove 
a bcnelicial substitute for resort to the pawnbroker. 
Sums amounting toashiliing and upwards are receiv¬ 
ed, and bear interest at 4 percfnl, when accumulated 
to twelve shillings; tlius enabling the labourer, or 
mechanic, or artisan, to preserve the remnant of 
his weekly wages, and convert it to advantage. ' 
X.oaus, not exceeding L. 5, are inadis, Tree of iitte- 
rest, to the necessitous under temporary pressure, 
whereby their little property may remain entire. 
Banks of this description are. at the present mo¬ 
ment, rapidly disseminating tlironghout the different 

S iarishcs and towns of Scotland, and their outset has 
teen attended with one decided benefit, in diminish¬ 
ing the resort to aleliouses, w here the earnings of la¬ 
bour, too small to foim an object for preservation, 
quickly disappeared. In some ton ns of Ituly we have 
understood there are chuiitable institutions of a niixi d 
nature between pawnhroking and banking. 'I'liere, 
on advance seems to be made on goods inipledgcd 
at a certain rate of interest by some, and by others 
money is received and returned, with 7 per cent., at 
the termination of a year. The transactions of tlicsc 
institutions, however, are not eompletelv explained, 
cither as to the sccuritj' given or the advantage de¬ 
rived. (s.) 

'BRONZING. A combination of metals which 
lias received the name ot bronr.e was employed by 
the ancients in the lubrication of ilitterLiit utensils, 
and in casting busts, statues, and otiicr subjects, 
cither larger or swaUer than life. The Egyptians, 
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Greeks, and Romans, nations which subsisted long Bronziof, 
and were familiar with the most refined state of the' 
arts,- used this compound metal in the greater part 
of the decorations of those magnificent temples 
and- palaces, whose ruins only have reniuined to 
. later eras.’ But amidst the general wreck there are 
still some IVugmcnts preserved, which indicate the 
perfection wliich was attained in the employment of 
bronxe. The wealth of some ancient cities was esti¬ 
mated by tlie number of their bray-on statues; and 
Delphos, Athens, and Rhodes, are reported to hare 
each possessed tliree thousand. Some distinguished 
Romans adorned the public edifices of their city iii this 
manner; and so strong a propensity was excited for 
multiplying such works, that an observation became 
current, that, “ in Romo, the people of brass were not 
less numerous tliaq the Roman people.’’ It has been 
remarked, that the works which we now execute in 
iron or steel were little known to the ancients; that 
their arms and armour were usually of brass, or the 
conipoiiud now alluded to; and a set of surgeons’ in¬ 
struments consisting entirely of bronxc was found 
not long ago at I'oitipeii. 

Bronr.e is extremely hard, sonorous, more brittle 
than brass, and more fusible than copper, from 
which, and its not being liable to tarnish, it is'pecu- 
liarlyadaptedfor casts of statues. Various nations have 
compounded the metals employed in dill'erent pro¬ 
portions. The Egyptians are said to have lakin 
two-thirds brass and one-third copper, Aceortling 
to Pliny, the bron/e of the Grecians was formed in 
the same way, with the addition of one-tenth part 
of lead and a twentieth of silver ; which proportions 
w’ere adopted by the Rnniaiis, In inodern limeS^ 
bronxe is generally composed of two-thinls of cop¬ 
per and onc-third of brass, and sornetirnes small 
quantities of lead and zinc have been added. These 
latter render the cast more compact and brilliant; 
and the combination of difl’erent substancch occasions 
tile readier fusibility of the whole than when sejm- 
rate. I'he ancient bronzts, however, prescMt a dif¬ 
ference in appearance and composition from those 
executed by the moderns, and the fact is ascertained 
in respect to the iiietallie proportiims by skilful che¬ 
mists on analysis. An illustration ot this fact is 
sometimes given in the four celebrated horses of 
bronze, supposed lo be the work o( Evsippiis. a (lieek 
artist; which were brought from Venici, by coimiiund 
of Ronaparte, to the Thuille-iis at Pan's. 

The easting of bronze statues is a nice and diffi¬ 
cult art, requiring long experience and the judicious 
management of a great apparatus. An exact model 
must be matle of the siihji ct to be cast, and nicely 
coated over with wax not less tlian an inch tbii-k, 
on which the artist works the imjin ssion meant to 
bw taken. A mould is then fornuHl, cowsi-tirg of 
several hollow pieces of wood or otlur resisting sub¬ 
stance, filled with n mixture of clay and send which 
is applied to the model, in order that its outline may 
be received. The mould being united tigethei,i8 
perforated by a number of channels, and the melted 
metal being discharged from a fiiriiace b\ means of 
these into the interior, thus produces the cast \\ hen 
cold, the external covei iiig is taken off, and the sul)- 
jects appear as if covered witli spines, whieh arc the 
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AroMiiif. channels filled with metal {they are remove4 by saw*, 
files, and chisels, at^ any imperfections on the sur¬ 
face being corrected the whole is completed. But 
this in detail is a tedious, laborioui^ and expensive 
process; tind the difficulty of producing beautiful 
works in bronze, conspires to give them a hi^h value 
in the estimation of the lovers of the arts. In |^e-’ 
neral, the natural colour of the composition remaiiis 
unaltered, and with tlte lapse of time, tends to black, 
or particular shades of green; but some artists 
render it black artificially, or give it a green colour 
from the first. It is tlie delicacy of the n’orknian- 
ship, liowcver, that constitutes tlie value of bronzes, 
not the colour, because it is the former alone which 
constitutes the difficulty, and calls for the skill of the 
artist. Colossal figures are sometimes obtained in 
t bronze; but more usually, when of very large dimen¬ 
sions, they are formed by tiic union of several pioceS) 
and are hollow within; as is also the case with some 
of those of smaller size. Cotisiderable premiums 
have been offered by the Society Jbr the Encourage^ 
meut of A fix, for promoting tire execution of bronze 
figures ill England, but few have been claimed*- 
Nevertheless, British artists have produced several 
very creditable works, if we take the loW condition 
of sculpture in view ; but either from want of skill 
or practice, neitJjcr the bronzes of this Island nor of. 
the Continent rival the masterpieces of antiquity. 
Perhaps it is only the best specimens which are pre¬ 
served, and many of inferior note have been allowed 
to decay, or cease to attract attention; and in this 
Way we may partly' account for our own inferiority. 

Bi t of 'ihe substances on which bronzing is employed 

Bioii/iiiK. nrc cither metals, wood, ivory, clay, or plaster; but 
more general preference is given to wood or plaster. 
The colours are of various shades and intensity; their 
composition and application being in a great mea¬ 
sure arbitrary, according to the will of the artist. 
'J'liis art is nothing hut a species of painting, far from 
the most delicate kind; and, when applied to plaster 
figures, may be done either with or without cement, 
the latter rendering it more durable. One principal ’ 
ingredient in bronzing is gold-powder, for the prepa¬ 
ration of which tlje following receipt is given. A 
quantity of leaf-gold is ground with virgin honey on 
a stone, until the texture of the leaves be complete¬ 
ly broken, and their parts divided to the most mi¬ 
nute degree. I'he mixture of gold and honey is 
then removed from tlic stone, and put into a basin 
of water, whereby the honey may be melted, and 
the gold freed irom it; and tlic basin is allowed to 
stand at rest until tlie gold subsides. Whep it does 
so, the water is poured off, and fresli quantities arc 
added, until the honey be entirely washed away; 
afler which, tlie gold is put iu paper, and dried for 
use. Tills is the true gold powder; besides which, 
there is another, called German gold, in common 
use; and also a third, called aurum mosaicum or 
musicuin, greatly employed in bronzing, and is thus 
prepared. A pound of tin, seven ounces of fiour of 
sulphur^ half a pound of purified quicksilver, and the 
same quantity of sal ammoniac, are taken as the ne¬ 
cessary ingredients. The tin being melted in a cru¬ 
cible, Uie quicksilver is added to itj and, when this 


is qqI 4, it is reduced to powder, and ground 
iriUi the sal ammoniac and sulphur until the whole 
l»e'',lhotpughly , mixed. They are then to be ettf- ‘ ■ 

'' cined in a mattrass; and the sublimation of the other ^ 

ingredients leaves, the tin converted into the OKrtm 
tnosaiatm, which is found at the bottqni of the glass 
' like a mass of bright fiaky gold-]k)wder. Should any 
.bla<^ or decoloured particles appear, they must be 
’removed: '.The so] ammoniac used here must be 
very whfto oitd clmtn>. and the mercury quite pure, 
and unadulterated vritti lead. These, cploilrs are 
commonly employed in bronzing; but wheri a shade 
more of a red, resembling copper, is required, it can 
eosiiy bo obtained-by grinding a very small quantity 
of I'ed lead along with them. C.owdt powder may 
be'procured by-dissolving filings dr iltps of that me¬ 
tal with nitrous acid in a receiver^ ' When the acid 
is saturated, the slips arc to be removed ] or, if filings 
bo employed, the solution is to be poured off from 
what remains undissolved. Small Iron bars arc tlieii 
put in, which will precipitate tjte copper from the 
saturated acid, in a powder of the peculiar appear¬ 
ance and colour of copper; and me liquid being 
poured from the powder, this is to be Wshed clean off 
the crystals by repeated levigations.- In addition to 
these compounds, we may name gold size, which is 
, of particuW use in bronzing, and several other 
branches of the arts. This is prepared from a pound 
of linsced-oil, with four ounces of gum aniini. The 
latter is gradually supplied in powder to the oil, 
while boiling, and it is necessary that it sliould be 
stirred with every successive dose, until the whole 
be dissolved and incorporated with the oil. The 
mixture is still allowed to continue boiling, until a 
small quao.tity, when taken out, appears of a thicker 
consistence than tar, and the whole being then stnnn- 
cd through a coarse cloth, is put aside. When used, 
it must he ground with as much vermiilion os will 
render it opaque, and, at the same time, diluted 
with such a quantity of oil of turpentine as will. 
bring it to a proper consistence for working fVeely 
' with the pencil. 

In regard to tim operation of bronzing itself, if a 
cement is to be used, the powders now described 
may be mixed with strong gum water or isinglass, 
ami laid on the subject with a brush or pencil; in 
doing which, some artists recommend beginning at 
the bottom, and proceeding upwards. By a different 
process, gold size, prepared with a due proportion of 
turpentine, may be taken, and the subject covered , 

with it; then being allowed to dry very nearly, but 
still preserving a certain clamminess, a piece of so>k 
leatiier wrapped round the finger is dipped in the 
powder, and rubbed over the work; or, what is 
judged preferable, it may be spread with a soft 
camel-hair pencil. The whole, now covered, must 
be left, to dry, and the loose powder then cleared 
away by a hair pencil also. Here the princip<rl 
nicety consists in ascertaining the proper period of 
diwncss for applying the powder, as much of the 
efiect depends on it. But this nictliod of bronzing is 
esteemed better, because the gold size binds the 
powders to the ground, without any hazard of the« 
scaling or rubbing ofi', which sometimes happeos 
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BramM. is regtilitted taste.; and,'ii>deed, 

perceptible dib'crenfce appears both in an* 

. cteotiand modern statues, residung either from age 
or the metallic proportions. 

Bronzing on wood may be elFccted by a parti* 
Cular process, somewhat varying from the gOTcral 
rules, Prussian blue, patent yellow, raw umber, 
’ lamp-black, and pipe-clay, are ground separately, 
with vrater, on a stone, and as much of them as 
. will make a good colour put into a small viwsel 
three-fourths mil of size, not quite so strong as 
what is called Clean Size in gilding. This mix¬ 
ture is found to succeed best on using about half 
as much more pipe-clay as of the rest; but this 
depends on taste and fancy in preferring a peculiar 
tint. The wood beihg previously cleaned and smooth¬ 
ed, and coated with a mixture of clean size and 
lamp-black, receives a new coating with the preced¬ 
ing ingredients, twice successively, having allowed 
the first to dry; afterwards the bronze-powder » to 
be laid on with a pencil, and the whole burphihed or 
cleaned anew, observing to repair the parts w^'clr muy 
bo injured by Uiis operation. Next,, the w6rk must 
be coated over with a thin lather of Castile soap, 
which will take off the glare of the burnisdiing, and 
afterwards carefully rubbed with a woollen cloth. 
The gangrenous appearance of the cavities is effect¬ 
ed by slightly wetting (hem witli a camel-haif pencil 
dipped in the lather, and (heu ^inkling them with 
u little dust of verditer gum. The superfluous pow¬ 
der may be rubbed off when dry. 

In bronzing iron, the subject sitould be hrahnl to 
a greater degree dian tbo hand can bear, and Ger¬ 
man gold, mixed with a small quantity of spirit of 
wine varnish, spread over it with a pencil, should 
the iron t>e already polished, it is necessary to heat 
it weil and moisten it with a linen rag wot'in vinegar, 
on purpose to obscure the glare, tliat the bronze- 
’ powder may be sufficiently incorporated with tlie 
suriaee. There are other methods of acconiplisiung 
. tbo fipme object, as by employing some coloured 
mordant, when the iron is not to be exposed to heal, 
and spreading the bronze over the mordant, when 
half dry, with a pencil. 

Bronze is injured by humidity; and it is said not 
to preserve its proper quality beytmd ten years; but 
it may be renewed, in whicli case the suojoct must 
be completely cleanetl, 

Tliere is an analogous method of silvering casts of 
plaster of Paris,-and other substances, which is also 
culled . Bronzing, and conducted after tlie manner 
above described, but it is not in general repute. 

Conjectures have Imen entertained, that artists 
originally resorted to bronzing solely for tlie purpose 
of correcting the glare of ^coloum; but this is ex¬ 
ceedingly improbalfie, and U is certkinly unnecessa¬ 
ry to seek tartber than the inducement of easily 
imitating metallic figures esteemed by the curious. 
This 8);.t has, of late yearss come into very general 
,'Me, and ^ received many improvements. (s.) 

BROS8ES (CuARiEs PE)-, first President of the 
Parliament of Burgundy, was born at Dijon, on 
the 17th of February 1709. He studied law, with 


a view to the KMQWtracy, but without neglecting Bmws.' 
literature and the sciences, to whidi he discover- 
ed an early anil decided attachment. IJis study 
of the Roman history excited in him a strong de¬ 
sire to visit Ibdy, which he accordingly traversed 
in 1739, in company with his ftiend M. Dc Sainte- 
Palaye. On his return to France, he published 
his Leliret mr Aetuel de la ViUe Souterraim 
^Htamdanami Dijon, 1750, 8vo,—-the first work 
which had appeared upon that interesting siibjt.ct. 

A Collection of Letters, written during hie Italian 
tour, entitled Lettrei HiUori^ue H Critique, in S vols, 

8vo, was puUished at Pans after his death without the 
consent of his family, lu ] 760.he published a disser¬ 
tation Sur le Cuke des Dieux Fetiches, ISmo, which 
was afterwards inserted in the Enaiclop^die Meiho- 
di^ue. At the solicitation of his friend Bufibn, De- 
Brosses undertook bis 'Nutoire des Navigations aux 
Terres which was published in 1756, % 

vols. 4to, with maps, by liobert de Vaugondy. It 
was in this work that De Brosses first laid down the 
geographical divkiOns of Australasia and Polynesia, 
which were afterwards adopted by Pinkerton, and 
Bocciteding geographers. In 1765 appeared his 
TraHi de la Jbrmation Mechanique des Lavgucs; 
a work distinguished by much research, and con¬ 
taining many ingenious hypotheses; but, at the same 
time, marked by tliut love of theory which is $0 apt 
to imbue the cultivators of etymological science. 

De Brosses had been occupied, during a great 
part of his life, in making a translation of Sallust, 
and in attempting to supply the chasms in that cele¬ 
brated historian. At length, in 1777, he published 
rHistoir^ du le Siicle de la Hepnblique Romaine. S 
vois. 4to,>—a work whidi would probably have met 
-with great success, had the style corresponded with 
the interest of the subject, and with the author’s 
historical sagacity, and depth of research. To the 
history is prefixed a learned life of Sallust, wliich 
was reprinted at the commencement of the transla¬ 
tion of that historian by De Lamaile. After the 
death of Dc Brosses, a Supplement w-tis added to tliis 
work, from his MSS. contaiuiug the various read¬ 
ings, fr^pnepts, and On Index of the authors from 
whom they are taken. This Supplement, which 
should be placed at the end of the third volume, is 
wanting in some copies. 

These literary occupations did not prevent Do 
Brasses from discharging with ability his official du¬ 
ties, nor from' cariy ing on a constant and exteiiEivo 
correspondence with the most distinguished Jiterary 
characters of his time. During the leisure afibrded 
hku by the suspunsion of the Parliamejits, in the 
year 1771, he applied himself w'itli greater vigour to 
literature. In tJoSi he succeotled the Marquis de 
Caumout in the Academie de Relies Let tree; but 
wot never admitted a member of the l^cnch Acade¬ 
my, in consequence, it is said, of the opposition of 
Voltaire, who entertained a dislike (o him. 

De Brosses died on tbo 7th of May 1777. He 
w;fs a ttiap no leas distinguished fur ease and vivaci¬ 
ty in the general intercourse of society, than'for the 
fxtent ana variety .of his literary attahiinents. Be- 
ItfeM) the work* we have already mentioned, he wrotu 
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' Bro»sr« several memoirs and dissertations in the collectians 
It ■ of the Academy of Inscriptions, and in those of the 
Academy of Dijon. ' He also contrib. .ed a number 
of articles to the Dictionnaire &acffclujKdiqtie, on 
tlie subjects of Grammar, Etymology, Music, Sac. 
and he left behind him several MSS. which were 
unfortunately lost during the Kevolution. See the 
Biographie Universeile. (ii.) 

BHOUSSONET (Pierre Marie Auguste), a 
distinguished French Naturalist, born at Montpellier, 
I'cbruiiry 28, 17b'l. His father was a respactable 
schoolmaster in that town, who, perceiving the avidity 
with w'hicli he received instruction of every kind, took 
pains to store his mind with knowledge at an early 
age. It appears from his writings that he was at 
iirst educated for the medical profession. Tlic opi- 
• nion entertained in the university of the success witli 
wliich he pursued his studies, was proved by his be¬ 
ing appointed to fill a Professor’s chair wiien be was 
only eighteen years of age. So great, indeed, was 
the reputation lie had acquired, that when he offer¬ 
ed liimself ns candidate, a few years after, for a seat 
in tlic Academy of Sciences, he was elected a mem¬ 
ber by an unanimous vot«'; a circumstance which had 
hitherto been without example since tlie foundation 
of that learned body. Botany seems to iiave been 
tlic science to which he was at first chiefly devoted; 
and he laboured with tnucli zeal to establish the 
system of Linnxus in France. In pursuit of this 
great object, and with a view of extending his know¬ 
ledge of the science, he visited Paris, and studied 
every museum and collection from which he could 
derive instruction in the different branches of natu¬ 
ral history. lie next came to England, where he 
was admitted, in 1782, an Honorary Member of the 
Itoyal Society. It was also at this period that he 
published ids work on Fishes, describing the most 
rare species of tliis class of animals, under the title 
of Tclilhi/oloiiin, sisU-ns Pisciuin Dcscripliovcs it 
leones. London. On his return to Paris, he w'as ap¬ 
pointed jM'rpetual Secretary to the Society of Agri- 
cull ure, an oHice which tlie Intendant Berthicr de 
Sauvigny purposely resigned, that it might be filled 
by Broussonct. 

A life ilius dedicated to the pursuits of science, 
was not likely to be chequered by any remarkable 
vicissitude. But the Revolution, wliich soon broke 
out in France, and for a long time unhinged all the 
ordinary relations of society, had already involved in 
its vortex, not only tlie ambitious and the turbulent 
spirits of the nation, but also the peaceful votaries 
of science. In 178‘), lie was nominated a Member 
of the Electoral College of Paris, an oflice which 
reijuired him to serve as I^Iagistrate, whenever his 
colleagues were in need of assistance in the exercise 
of tlicir functions. On the first day when lie was 
called upon tliis duty, as he was proceeding to the 
Hotel de Vilic, he liad the misfortune to see his 
friend and protector, Berthier, barbarously murder¬ 
ed by the populace. His own life was frequently ex¬ 
posed to great danger during the tumults tliat en¬ 
sued, and when he had the charge of superintend¬ 
ing the supply of provisions fur the capital. In 1791, 
he had a scat in the Legislative Assembly; but, dis¬ 
gusted with politics, he quitted Paris the year fol- 
VOI.. II. TART 11. 
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lowing, and repaired to his native city. Persecution Bio«'S;6«eir'‘ 
followed him in his retreat, and he was glad to effect , H 
his escape to Madrid, after encountering many flan- 
gers. But though well received and liberally assist- 
^ by the Literati of that city, the malignity of the 
French emigrants, who could not {>ardon his having 
held any omce under the Revolutionary Government, 
stiii pursued him, and drove him from Spain, and 
afterwards from Lisbon, wtiere he had souglit aim- 
ther asylum. He at last went out as physician to an 
embassy which the United States sent to the Knipc- 
rot of Morocco- Ho was furnished with the means 
of equipping himself by tlie generous assistance of 
Sir Jose])h Banks, who, informed of his distresses, 
nobly sent him a credit for L. 1000. After re¬ 
siding for some time at Morocco; during which he 
lost no opportunity of pursuing his favourite science, 
he obtained from the French Directory permission 
to return to France; and he was appointed by them 
Consul at the Canaries, in which capacity he resid¬ 
ed for two years at Tenerlflc. On his return, in 1796, 
ho was chosen Member ol‘ the Institute, and was re¬ 
instated in ill's botanical Professorship at Montpellier, 
with tlie direction of tho botanical garden. He was 
afterwards elected u Member of the Legislative 
Body, and died of apoplexy, July 27, 1807. France 
is indebted to him for the introduction of the Meri¬ 
no sheep and Angola goats. 

Besides the work on fishes, already noticed, tlie 
following are his pnneipai productions: 1. Varue 
positiones circa respirationem, Montjiellier, 1788. 2. 

Jisstti sur 1’Histoire natnreVe de queiques espcccs de 
Moines, dccrite J la maniere de Linnce, 8vo. 1781', 
whicli is a translation of a Latin Satire on the monks, 
tho original of which appeared in Germany in 1783. 

3. Annee rarale,. on Calendrier J tusage dcs Cullira- 
fetus, in 2 vols. l2mo. Paris, 1787-8. 4. Notes- 

pour servir a Chistoire de VEcole de Medecifie de Mont^ 
pellier pendant Can VI. 8vo. Montpellier, 1795. He 
was also a conductor, conjointly w'ith Parraentier, 

Dubois, and Lefebure, oCLafeuiUcdn Vullivateur, in 
8 vols. 4to, published in 1788, and the following 
years. (w.) 

BRUCKER (James), Theologian, Historian, 

Phiiologcr, and Biographer, was born at Augs- 
burgh on the 22d of January 1 6 y 6 . His father, « bo 
was a respectable burgher, destined hint for tlie 
church, and his own inclinations according with his 
father’s wishes, he was sent, at the usual age, to pur¬ 
sue his studies in the University of .Icna. Here ho 
took the degree of Master of Arts in 1718 ; and in 
the following year he published liis Tentamen Intro- 
ditctionis in HUtoriam doelrinee de Ideis, in 4to; a 
work whidi, having afterwards amplified and com¬ 
pleted, he republished under the title of Ilistoria 
Philosophica dodritue de Ideis, at Augsburgh in 1723. 

He returned to his native city in 1720; but here liis 
merit having attracted envy ratlier than rccompenre, 
he was induced to accept of the office of Parish Mi¬ 
nister of Knufbevern in 1724. In the same year 
lie publislied a mcuioir, De Vita et Scriptis Cl. 

Etingeri, Aiigs. 8vo. liis reputation h.Tving been 
at length established by these learned works, in 
1731 he was elected a Member of the Academy of 
Sciences of Berlin, and soon thereafter he was in- 
3 s 
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vitcd to Aagsbnrgh to fill the honourable situatloi) of 
Pastor, and senior Minister of the cliuich of St Ul* 
ric. He publialted, in the same year, tliree disser¬ 
tations relating to the history of philosophy, under 
the title of Otium Vindrlicum, siw Mclelematum 
Hisioricophiln.'iojthkornm trisra, Augshurgh, 1731, 
8vo. Besides scvcrnl smaller dissertations on Dio- 
graphi/ and Liternry llistoru, printed at difl'erent 
times! which he afterwards collected in his Mis¬ 
cellanea, he published at Ulin, in 1787i Aewe 7m- 
sadze verschmlner Vcrmehrun^in, &c. in den knrtzen 
Frngcn am dee Vhilosophischcn historic, 7 vols. 12uio. 
This work, being a history ol‘philosophy in question 
and answer, contains many detiiils, especially in the 
depart ment of literary history, which he has chosen 
to omit in his greater work on the same subject. 
lie was forced, by the booksellers, in opposition to 
In's own opinion, to adopt the erotemalic method, 
which at that time had been rendered popular by 
the writings of Hubner ond Kambach. 

In 1741, at Leipsic, appeared the first volume of 
his great work, Ilistoria Critica Philosophiec, a mun- 
di incitnabulis ad nostrnm usque cdalunt aeducla. Four 
other ponderous quartos, completing the first edition 
of this elaborate history, followed in 1744 , Such 
was the success of this publication, that the first im¬ 
pression, consisting of four thousand copies, was ex¬ 
hausted in tw'enty-three years, when a new and more 
perfect edition, the, consummation df the labours of 
half a century devoted to the history of philosophy, 
was in 1767 given to the world in six volumes quarto. 
The sixth volume, consisting entirely of supplement 
and corrections, is applicable to the first as well as 
to the second edition. Of the merits of this work, 
wc shall speak in the sequel. 

His attention, however,-was not wholly occupied 
by this stupendous undertaking: the follow’ing books 
W'ould of themselves have been sufficient to exhaust ti)e 
industry of any ordinary author. Pinacotheca Scrip- 
torum nostra atale Uteris illustrium, &c. Augsburgh, 
1741-55, folio, in five decads. Ehren Tempel der 
Deutschen Gelehr samlceit in toelschen die Dildnisse 


5 ekhrter Maenner unter den Deuischeti aus dem 
Iv. XVL and XVII. Jahrhundert aufgestellct, und 
ihre Geschichte, Ac. otUwnfen sind, Augsburgh, 
1747 - 49 , 4to, five decads: Imtituliones Historia 
PhUosopkicer, Leipsic, 1747, 8vo, a second edition, 
ibid. 1756 ; and u third has been published since 
Bruckcr’s death, with a continuation by Professor 
Born of Leipsic, in 1790= Miscellanea Historia 
Philosophica Literaria critica; olim sparsim edita 
nunc lino Jasce coilectn, Augsburgh, 1748, 8vo: 
Erste Aiifangsgrunde der Philosophischen Ges- 
chickle, als ein Auszug seiner grossern fVerie. 
Zweyte Ausgabe, Ulm. 1751, 8vo. He likewise 
superintended and corrected an edition of Luther’s 
translation of Uie Old and Nero Testament, with a 
Commentary extracted fVom the writings of the Eng¬ 
lish Theologians, Leipsic, 1758-70, folio, six parts. 
His death ensued before this work w'as finished, 
which has since been accomplished by Toller. He 
died at Augsburgh in 1770; and he may be added 
to the catalogue of Huctius, to prove tfiat literary 
labour is not incompatible with sound health and 
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longevity. See Saxii 0»omasticon..-..-Biagraphie Uni- Bracken 
x'crseUc .—Gesner s Isagoge. 

It is only by his writings on the history of Philo¬ 
sophy that Brucker is now known in the literature of 
Europe. In this study, his great work forms an import¬ 
ant a-m, and even at the present day it is the most 
extensive and elaborate upon the subject. It is, 
however, a work of which the defects arc great, and 
its errors have been important in their consequences, 
in proportion to the authority it |ms ac(|uired. We 
shall, therefore, hazard a few general observations on 
the defects which chiefly detract from the jierfec- 
tion and utility of the Critical History of Philo- 
suphu. 


If Brucker had carried into this study a penetra¬ 
tion equal to his diligence; and had his general com¬ 
prehension of the scope and nature of the subject 
been correspondent to the elaborate minuteness of 
his details: he would have left us a work which 
miglit have had sonic pretensions to be considered 
08 a rational history of human opinion. He lived, 
however, at a period when these different qualities 
were only beginning to be conjoined; and when at 
yet the history of Philosophy had been written 
merely 0.8 a chronicle of the pa.ssing theories of in¬ 
dividuals and sects. To give to the science of hi.s- 
tory a regular and connected form, and to arrange 
the narrative of successive events, und still more of 
successive opinions, according to the relation they 
bear to principles of established influence, w'as an at¬ 
tempt of which few in that age had any conception, 
and of which Brucker certainly had none. In civil 
history, it was then believed, that the historian had 
fulfilled all the duties of his office, if lie strung to- 
getlicr the events which were known, or believed to 
have occurred, in good language, and garnished them 
occasionally by a few general reflections on the ab¬ 
solute motives of human action. A very different 
notion is now held of the functions of the historian. 
He who at present attempts to write the history of 
any country, must reflect before he begin, what 
were the chief occurrences in that history, and wiiat 
were the revolutions which the manners and consti¬ 
tution of that particular nation have undergone. He 
must bear with him, front the commencement to the 
conclusion of his labours, a constant impression that 
every occurrence should bo more or less considered, 
not only as it took place, and as it bore an influence 
on contemporary aftkirs, but us it may remoti'ly have 
contributed to the events, and tJie opinions, and the 
character of succeeding times. But if tliis be true 
in regard to the histories of particular nations, it is 
evident, that by how much the traces of (ipinions arc 
more light and evanescent than those of events,—by 
how much the speculations of philosophers, whose 
writings have cither perished or come down to us 
mutilated and obscure, arc more difficult to be appre¬ 
ciated in their causes, and connections, and conse¬ 
quences, than the actions of warriors and statesmen; 
by so much the more is it necessary in philosophi¬ 
cal than in civil liistory, to combine reasoning witli 
erudition, and to substitute the researches of the 


philosopher for the details of the chronicler. History 
and philosophy are two diflerent things ; and he who 
It 







would write tlie history of philosophy must excel in 
botli. Bacon had tong ago required this union, and 
had pointed out the manner in whic*. tiie historian 
of literature should endeavour to establish those 
principles of connection, which constitute the soul 
and charm of such a history ; how by detecting the 
union of ctfccts and causes, he might be enabled to 
determine the circumstances favourable or adverse 


to the sciences; and liow, in short, by a species of 
enchantment, he might evoke the literary genius of 
each different age. The fulfilment of this plan was, 
however, far beyond the capacity of Brucker ; and 
was an undertaking of which he had even no con¬ 
ception. Belter qualified by nature and education 
for amassing than arranging materials, he devoted 
his principal attention to a confused compilation of 
* facts, leaving to others their application, the dis¬ 
covery of their mutual connections, and the forma¬ 
tion of the scattered fragments into a whole. 

The merit of his great work consistj^ entirely in 
the ample collection of materials. TIm! readel who 
would extract any rational view of the progress of 
opinion, must peruse it with a perpetual commenta¬ 
ry of his own thoughts. He will find no assistance 
from his author, in forming any general views, or- in 
fracing the mutual dependencies of the different 
parts of the subject. Brucker has discovered the 
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ledge of the tongue, would make us suspect tliat he 
was in the habit of relying on the treacherous aid of 
translations. In short, if we knew nothing more of 
the ancient philosophers than what we acquire from 
Brucker, we shouid be often obliged to attribute to 
them opinions, so obscure or so absurd, that we must 
either believe ourselves wrong in the interpretation, 
or be unable fb comprehend the cause of all the ad¬ 
miration and reverence they have received. 

He has discovered little skill in his analyses of 
the different Systems of Philosophy: imd the con¬ 
fusion of what is essential and principal witli what 
is accidental and subordinate, clearly evinces, that 
these abridgments were thrown together while ac¬ 
quiring, in detail, a knowledge expressly for tlic pur¬ 
pose, instead of being the consummation of a long 
and familiar meditation on the subjects in all their 
iqodifications and dependencies. He has dwelt with 
tlie most irksome minuteness on every unimportant 
and doubtful circumstance in the lives of the Philo- 
sopliers ; but he lias too often overlooked the parti¬ 
cular and general causes that produced an influence 
on the destinies of their philosophy. Tlie aphoristic 
method which he has adopted, prevents him from 
following a consecutive argument throughout its va¬ 
rious windings. The most convincing reasoning, in 
his hands, loses much of its demonstration and beau- 


fountains of history; but he has made us drink of • ty; and every ingenious paradox comes forth from 
them without purifying the draught. Even in this his alembic a mere caput mortuum ,—n residue from 
respect, his merit has been greatly overrated. Vast which every finer principle has been expelled. WTiere 
as is the body of materials which he bus collect- tlie genius of the Philosopher is discovered more in 
ed, we are always missing those very things which the exposition and deicnce, than in the original se- 
we might reasonably Imve expected would have lection and intrinsic stability of his tenets, Brucker 
been the first objects of a rational inquirer, and we has not found the art of doing Justice botli to the 
are continually disappointed of the information we I'hilosoplicr and his opinions, or in conveying to the 
arc most anxious to acquire. The idle and slavish reader any conception of the general value of the 
attention which he has bestowed on previous com- original. This last defect, it must, however, be ac- 
pilers, has frequently diverted him from the study of knowlcdgcd, is, more or less, inseparable from every 
the original authors themselves. Quoting the pas- abstract of opinions, where it is always necessary to 
sages of the ancients from others, or trusting, per- separate, in some degree, what is essential to the 

haps, to the reference of an index, ho has frequently subject from what is peculiar to die man. He has 

overlooked those very testimonies which could have relieved the sterility of his analyses by none of the 
given us the most authentic knowledge of the elegancies of which the subject was susceptible, 
opinions or cimracicrs of ages and individuals. He Without any pretension to purity, his diction is de- 

has often presented the authorities he has adduced, fcctivc even in precision ; and his sentences, at all 

mutilated or misapplied; and this either from not times void of harmony and grace, are abrupt, and 
having sufficiently studied Uiose pa.ssuges in their often intricate in their structure, 
general connection with the system they illustrate, or The person, therefore, who would attempt to write 
from having been unable to withdraw them from the a history of Philusophy, without the imperfectioiw 
obscurity in which they were involved. He has of that of Brucker, must draw from obscurity many 
shown no critical sagacity in distinguishing the important facts hitherto omitted; he must arrange 
spurious from the authentic, or in balancing the and combine these in a more pcrspicuous'order; and, 
comparative weight of his authorities. He has IVe- above all, he must review the opinions he shall thus 
quently transcribed, where he ought to have explain- relate and methodise with a more accurate criticism, 
cd, the words of the original authors; and, without He ought not to write of Peripatetics like a disciple 
taking into account the diilerent value of the same of Aristotle, of Platonists like a pupil of Prutlus, 

term in different nation.s and ages, he has left us to nor of the doctrines of the Porch like a follower ol' 

apply a doubtful or erroneous meaning to words Zeno. Still less must he compare the tenets of one 

which might have been easily rendered by other ex- sect by the principles of another; or endeavour to 

pressiuns, and to suppo.-e a distinction in the sense, estimate doctrines, dubious in themselves, by refer- 

whcrc there only e.xi-ited a difference in the Ian- ence to a standard equally arbitrary and contingent, 

guage. The gl.iring errors, even, which occasionally He must place himself, to use the language of Lu- 

occur ill his exjiositions (;f the Grecian philosophy, cretius, upon the highest pinnacle of the temple of 

while they are inconsistent with any critical know- science, from whence he may look colmly back, and 
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Hriiiker. ootnpiirfi and study the doctrines of all diese de* 
parlud sages, without being himself involved in the 
partialities of particular sects or npinious,— 

Dt^icfre nndf t/geat atinn, piuiimqHt vidert, 

Kmiir, atque rintn ptilanfi /* qnurt c m i. 

He must honour the genius of all alike; and believe 
that all arc deserving of corinnendation, although 
all arc more or less subject to error. He ought, in 
short, to be a J*hilosupher superior even to the pre¬ 
judices of pliilosoph)'. 

If we take a survey of what has been attempted 
since tlie death of Hruckcr, in accomplishing u more 

f terfeet history of philosojihy, wc shall find that more 
tas been done in illustrating the philosophical tenets 
of particular sects, or the progress of particular por¬ 
tions of science, than in giving a roniprehensive view 
of tlie general history of thought. In France, in 
Italy, and in our own country, those who have la¬ 
boured in this work, far from being able to c<trrect 
the errors of Bruckcr, have, in general, through de¬ 
fect of erudition, been wholly indebted to his indus¬ 
try fur their materials, and been content to rely on 
his accuracy witli more than Pythagorean faith. If 
we except some ingenious specidalions, which ore 
more of tlie nature of philosophical essays on the 
history of jdiilosojihy, and which endeavour rather 
to ilJusirale the general spirit, than to detail the par¬ 
ticular opinions of the phiiosopliers, there is nothing 
valuable on this subject to be found in the literature 
of these countries. Among the learned of his own 
country, Bruckcr has never enjoyed a very disiin- 
guished reputation; and the (iermans, while they 
were the most capable of discovering his defects, 
have iiatl the honour of most sedulously and suc¬ 
cessfully endeavouring to supply them. We are in¬ 
debted to them, especially, for many valuable treatises 
on the history of particular portions of philosophy, 
in which wc (inU, at length, a profound reasoning 
united to an extensive and original erudition. The 
works of Meiner.s, Fnlli'horn, 'fiedmann, and pcrluips 
Buhic, deserve especially to be distinguislied. An 
undertaking, however, which, from tim extent of its 
plan, ns well as the ability of its execution, claims 
particular notice, is the Uktory of Philosoph/, by 
Professor Tenneman of Jeaa. Tliis work, us liir as 
it is completed, affords us the most accurate, the 
most minute, and the most rational view wo yet pos¬ 
sess, of the dirtcrent systems of philosojihy, in tlieir 
intrinsic and relative bearings. 'I'lie author h.is not 
only given us a minute annly>-is of each system, the 
result of a jirofound and familiar study of the origi¬ 
nal Pliilosuplicr, but he has also displayed to us liis 
philosopliy, divested of its jicculiarities, and curnpar- 
cd with others by a general and impartial review. 
The main defect of this work, at least in reference to 
readers not German, is, that, like Buhleand the other 
disciples of Kant, he has taken the Critical philoso¬ 
phy as the vantage-ground from whence to make liis 
survey of all former systems. Thus tl'.c continual refe¬ 
rence to the peculiar doctrines of tlie school of Kant, 
and the adoption of its language, render it fre- 
(]ueutly impossible for those who liave not studied 
the dark works of this modern Heraclitus, to under* 
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stand the strictures of Tenneman on the systems even ^nieksr 
of Aristotle or Plato. (kk.) „ -' 

BJtYANT (Jacob), a profound scholar, mytho* O#"** 
legist, and sacred historian, horn at Plymouth in 1715. 

His father had a place in the Customs, and was af¬ 
terwards stationed in Kent, where his son was first 
sent to a provincial school, tVom which he was re¬ 
moved to Kton. Here he appears to have remained 
till 1736 , the date of his election to King’s College, 
Cambridge, and he took his degrees ol‘ Baclielor and 
Master of Arts in 1740 .and 1744. He returned to 
Eton in the capacity of private tutor to the late 
Duke of Marlborough, then .Marquis of Blnndford ; 
and the good taste nhich his pujiil showed through 
life, in the protection of the fine arl.s, and in tlie pur¬ 
suit of science, sufficiently demonstrated the benefi¬ 
cial influence of his instructor's example. In 
he went to the Ontinent as Private t^ecrotary In the 
Duke of Marlborough, then Master-General oi the 
Ordnanco,^nd Commander in (Jiief of the forces in 
Germany; and he was rewarded, after his return, fur 
ills various services to the family, by a lueralivc ap¬ 
pointment in the Ordnance, which allowed him am¬ 
ple leisure to indulge his literary taste in a variety of 
refined inve.stigat ions, and to exercise his zeal for the 
cause of religion in a multitude of works, calculat¬ 
ed for the illustration of the .Serijitnres, and the de¬ 
monstration of their authenticity and itivinc authority. 

1. His first publication was entitled OLtmaCwns 
and Inquiries relating to various parts of Ancient 
History, containing liisvsertatiuii.s on the wind Euro- 
clydnn, and on the l.sland Melite, together with an 
Account of Egypt in its most early state, and of the 
ribephtrd Kings, 17b7> In this work he attempts to 
prove that the Melite, on which St Paul «as wreck¬ 
ed, was not Malta, imt one of the illyriiin isbinds in 
the Adriatic, now called Melede; and he endeavours 
to illustrate several points in the early history of the 
oriental, and especially of the Aramitic nations. 

3. But liis most elaborate performance was his 
Nc'v Stjslem or Analysis of Ancient Mythology, 
wbgrciii an attempt is made to divest tradition of fa¬ 
ble, and to redure truth to its original purity, 3 vols. 

410, J77-4, 1776'» In this attempt, the aiitlior has 
equally displayed his deep and extensive learning, 
and his inventive fancy; but it must be confessed 
that, oil a minute examination, the work exhibits 
mueli more of tt poetical imagination than of a sound 
judgment, and that, in end 'avouring to substitute 
etymological for historical evidence, he has been 
completely unsuccessful. Nothing con afford a more 
satisfactory kind of proof than etymology taken on 
a large scale, and considered as u mode of tracing 
the relations of nations to each other, by the affini¬ 
ties of their languages; since the accumulation of a 
multitude of probabilities, each weak when taken se- 
p-arately, becomes at last equivalent to a certain¬ 
ty. But nothing, on the other hand, can be more 
fallacious, or more liable to controversy, than sin¬ 
gle etymological inferences, in particular cases, 
when one of these slight resemblances is magni¬ 
fied into a striking likeness, and even an iden¬ 
tity, which is then made the foundation of a mag¬ 
nificent superstructure in mythology or in history. 



Vryaut^Ir Richardson has shown, in the Pre£iCO ‘to his tn^n exhibited in this controversy, it will hardfy he BivMit ' 
Diciiomru, how much Mr Bryant was mistaken in believed by an impartial jud^e, reasoning on the ge- ' 
some of his reasoning respecting tlu; signification neral probabilities of the case, that Homer intended 
and derivation of particular wnreis and eten if he the actions of his heroes, any more than tlicir gene- ' 

had been more correct in these instances, the con- alogies, to be historically correct; but, at the same 
elusions, which ho has deduced from his ctynioio- time, it will readily be admitted, that he was much 
giim, would by no means have been perfectly legiti- more likely to take, for the scene of his poem, a 
mute. Jablonsky seems to have exhibited one of town that had really existed, and, for its subject, a 
the strongest examples of this dangerous abuse of ' traditional report of a war which had actuaily been * 
learning ; in which he has been followed not only carried on, than to iiave invented a fabulous city and 
by Mr Bryant, but by several other modern writers an imaginary wari'are, without any historical founda- 
equally visionary, who have commonly been Very im- tion whatever. Mr Bryant published on this sub- 
pcrfectly acquainted with the languages on which ject Observations on a Treatise, entitled. Description 
their conjectures have depended, and have been still (jf the Plain of Trot/, by Mr de Chevalier, .Ato, 1795. 
more deficient in that sort of common sense, and cor- 12 . A Dissertation concerning the War Trog, and 
rcct feeling, confirmed by experience, w'hich consti- the expedition of the Greeks, as described by Ho- 
> lutes the most essential part of the qualifications of mcr; showing that no such expedition was ever an* 
a critic, and the want of wliich can never be com- dertaken, and that no such city in Phrygia existed, 
pensated by the most unwearied labour of a mere 4toj 1796 . 13. Observations on the Vinmcalion 0 /Ho» 
mechanical comnientutor. mcr, written by J. B. S. Morritt, Esq. 4to, 1799. 

S. iiomc remarks, which had been made on parti- 14. He had, in the meantime, not discontinued 
cular passages of Mr Bryant's work, led him to pub- his theological studies, and had published an Essay 
lish A yindication of the Apamean Medal} of the on The Sentiments of Philo Judaeus concerning the 
inscri|>tion NUli; and of another coin, in the Ar~ word of God, 5 vo, 1797 . His last work was a volume 
chaenlogia, Vol. IV. Art. 21 , 22 , 23. 4. He de- oC Dissertatmis on Various Subje^inthe Old Tes- 

viatfd somewhat more widely from the usual objects tameni, which had been nearly completed thirty 
oi’ Ills researches, and apparently without any very de- years before. The subjects which had particularly 
cided advantage over liis adversary, in An Address to attracted his attention, vi'ere the histories of Balaam, 

Dr Pi iestle//, on the doctrine of philosophical neccs- Sampson, and Jonah ; and besides Philo Judaeus 
sily, 8 vo, 17 H 0 . 5. He akso published in the same year and Josephus, he had endeavoured to illustrate some 
I'indiciec Flaviance, or a vindication of the testimony controverted passages of Justin Martyr, as well as 
given by Josephus concerning our Saviour, 8 vo. many other departments of religious and historical 
6 ’. Unfortunately for the credit of his critical dis- discussion, 
crimination in matters of old English literature, Mr llic habits of Mr Bryant’s maturcr life were in 
Bryant was the author of Observations on the Poems genera! completely sedentary; although, in his youth, 
of Thomas llotnlej/. in wliich the authenticity of these he liud taken his full share in the cultivation of tlie 
poems is- aseta iuined, 2 vols. 12 mo. 1781 . If there manly exercises common to Etonians, and had once 
could be any excuse tor the coinmis.sion of forgeries the good fortune tc save, by his proficiency in swim¬ 
like that of t'liaiterton, it would be found in their ming, the life of Dr Barnard, afterwards Provost of 
.Serving as a valuable lest of the degree of confi- Eton. His conversation was elegant and animated; 
donee, which it is justifiable to place, in the decrees his manners mild but firm; he exerted himseif to 
of the most poHerful critics, respecting other ques- please others, and was himself easily pleased. He 
lions of a more ambiguous nature. was much courted in society, and his residence, at 

7 . Mr Bryant contributed to the publication of Cy[)enliam, near Windsor, was not unfrequently visit- 
llie Duke of Marlborough's Collection of Gems, the ed by persons of the highest possible rank. He 
Latin explanations contained in the first volume, fol. never married. He died in his 89 th year, the 14th 
17 .S;{. 8 . He inserted in the Archaeohgia, VII. .387, November 1804, from tlio immediate consequence of 
some Collections on the Zingura or Gipsey Lan- an accidental blow. He left his library to King’s 
gudge j w’hifh has been since sufficiently proved to College, having, however, previously made some 
be one of the many derivatives of the old Sanscrit, valuable presents out of it to the King, and to the 
9 . Sometime afterwards, he published an anony- present Duke of Marlborough. He also bequeath- 
iiioiis Treatixe on the Authenticity of the Scriptures, ed L. 2000 to the Society for the Propagation'of the 
and the truth of tJie (ihristiun religion, 1792 .' 10 . This Gospel, and L. 1000 for the use of the sujK’runnuat- 
was succeeded by his Observations upon the Plagues ed collegers of Eton School. {^Gentleman's Maga- 
inflicted upon the Egyptians, 8 vo, 1794 . zinc, LXXIV. p. 1080. 1165 - Nichols's Literary 

11 . His opinions respecting the existence of the Anecdotes, IV. 667 . 8vo,Lond.l8iz. Aikia’a Bio■ 
city of Troy, and the veracity of Homer as a his- graphical Dictionary, X. Supj^nent.^ (.v.a.) 
torian, raised up against him a host of powerful ad- BUAT-NANCAY (Ja)uis Gabbixl, Count do), 

%'craaries; and in a question of this nature, upon which was born of an old famiiy in Normandy, on the 2d of, 
the decisions of mankind are so manifestly influenced March 1732. At an early age, he entered info tiie ' 
by tiieir scusibility to poetical beauty, and their Order of Malta; and, by a fortunate accident, he 
early habits and attachments, a much more cautious became acquainted with the Chevalier Fokrd, author 
attempt to innovate might easily have been unsuc- of the Commentaries on Polybius, who received him 
cessful. Whatever learning and talents may have into bis house, and superintended his cducstion. 
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Dual FotarJ liad a nephetv, who was Minister for France 
Hii« k:«K- diffiirent (icrman Courts, and 'under whom Buat 
hsntliirfc studied History and Diplomacy. He was succcs- 
svvely Minister for France at Hulisbon and Dresden; 
bnf afterwards, becoming disgusted with tliis career, 
he retired from public life, in the year J77(). He 
died at Nan^ay, in Derry, on the 18th of September 
' 1787 , 

' ■ Buat was a man of some talents, and considerable 
literary attainments, but possessing little knowledge 
of the world; which circumstance seems to have, 

, in a great measure, disqualified him for public ent' 
^oyment. He appears to have written with great 
'' facility; but his style is very unequal. His works are: 

' 1. Tableau dit Gouverncmciil acluel de. VEmpire (T AUe- 
magne, translated from the German of Schninuss, 
with notes historical and critical. Paris, 1755, 12mo. 
2, Les Or^nes, ou I'Aneien Gouvernemeta de la 
France, de I'Jtalie, ei de I’Allemagne, published at 
the Hague, 1757, * vols. 12mo. 3. Histoire An~ 

eienne dee Peuples de HEurope, Paris, 1772, 12 vols, 
12mo. This is the larpst, and perhaps the best 
work of Buat. 4. Les Elfmens de la Politique, ou 
Rcckerchcs sur la vrais Principes de VEconomic So- 
eiate, 177 .S, 6 vols. 8vo. 5. Les Maximes dit Gou- 
vernmnent Monarchique, pour servir de suite aux Elc- 
mens, 4 vols. 8vo. There is also ascribed to Buat 
a work entitled Remarques cTun Frangais, ou Examen 
mpartitd du livre de M. Necker sur les Finances, 
Geneva, 1785, 8vo. In his youth he had composed 
a tragedy, entitled Charlemagne, ou le Triumphe dts 
Lois, published at Viuniia, 17d4, 8vo. He likewise 
contributed several articles to the journals of his 
time, on difturent points of history, literature, and 
political economy; in particular, some excellent oh* 
servations on the clmvacter of Xenophon, &c., insert¬ 
ed in the fourth volume of the Varietes Lilleraires. 
See liiograpbie Universelle. (it.) 

Bamhloclss. BUCKINGHAMSHIRE is divided from Berk¬ 
shire by the river Thames, during a course of about 
28 miles, from about a mile to the north of Henley 
Bridge to the contlux of the farthest stream of the 
Colne: for a course of about 14 miles, the Colne is 
the eastern boundary between this county and Mid¬ 
dlesex. The Thame, in its course from the town 
of tl»at name, is, for a very few miles, tlie boundary 
between Buckinghamshire and Oxfordshire. I'he 
Ouse first becomes a boundary between this county 
and Northamptonshire, near Dracklcy; and for a few 
miles beyond Westbury, it divides it front Oxford¬ 
shire; after it passes Thornton, it again becomes, for a 
few miles, the boundaiy between Buckinghamshire 
and Northamptonshire ; and just before it quits the 
county, it forms theboundary between itand Bedford- 
Fofm and shire. The Ousel is the boundary between these two 
Extent. counties, from Eaton Bray to Linchlade. The figure 
of this county approaches to that of a crescent, but its 
outline is rendered very irregular by projections and 
indentations. From the south-eastern to the north¬ 
western c.\tremity, it measures nearly 50 miles; but 
its greatest breadth is scarcely 18 : it is about 188 
miles In circumference. According to the Report 
to the Board of Agriculture, it contains 518,400 
acres; but, according to the returns to Parliameat, 
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of the poor’s rates, only 478,720; and Dr Bceke,'‘B««‘kiii|f. 
ill liis Observations dn the Income-Tax, calculates 
the number of acres at 461,729. The parishes, V"^ 
according to the Parliamentary returns respecting 
the poors rates, amount to 223, and not 18.7, as Divinont, 
stated in the Encyclopaedia. The fourteen Mem¬ 
bers tor Parliament arc returned,—two for the 
county; two for Buckingham; two for Aylesbury; 
two for Wycombe; two for Amersham; two for 
Wendover; and two for Marlow. There are seven 
deaneries in it. Though in the diocese of Lincoln, 
four parishes are in the peculiar jurisdiction of the 
Archbishop of Canterbury, and tour others arc in 
the diocese of London, and in the jurisdiction of the 
Archdeacon of St Albans. The great tithes of ninety- 
two parishes are in lay hands, and most of the remain¬ 
der are held by iay leases. The Summer Assizes arc 
held at Buckingham,—the Lent Assizes at Ayles¬ 
bury. The Quarter-Sessions arc always held at 
Aylesbury, This county contains many magnificent 
seats; among which the most celebrated are Stowe, 
the seat of the Marquis of Buckingham,—Bulstrode, 
formerly belonging to the Rutland family, but lately 
purchased by the Duke of Somerset,—Dropmore, 
the seat of Lord Grenville,—Taploe House, the seat ' 

of the Marquis of lliomond,—Wycombe Abbey, ot 
Lord Carrington. 

The southern part of Buckingliatnsliirc, beyond Snri. 
tlie Thames, is principally occupied by the Chiltcrn 
Hills. The soil of tliese is chalk, intermixed witli 
Hints. They stretch across the country from Bedford¬ 
shire to Oxfordshire, forming a part of that great 
chain which extends from Norfolk to Dorsetshire. 

On tlic west side of the county, adjoining Oxford¬ 
shire, is a range of hills of calcareous stone. In 
that part of the county which borders on Bedford¬ 
shire, about 'Wavendon, Broughton, and the Brick- 
hills, the soil is a deep sand. The Vale of Ayles- 
burv, of proverbial fertility, which lies under the 
Chiltcrn Hills, and occupies the middle of the coun¬ 
ty, is formed of a rich black loam, on a calcareous 
subsoil. In the northern parts of tlie county, the 
soil is chiefiy clay; but, on the Bedfordshire border, 
the surface rises into gentle sand-hills. The whole 
of the Chiltcrn district is said formerly to have been 
a forest; the western part, occupied by the forest of 
Bernwood, was disforested in the reign of James I. 

At present, the chief woodlands lie to the south of 
tho Chiltern Hills. On a tract of land, extending 
across the parish of Little Kimble into tliat of Great 
Kimble, there are about 100 acres of box-wood, ap¬ 
parently the natural growth of the soil. The black 
cherry abounds in the neighbourhood of Cheslmm. 

The prevailing timber in the southern part of the 
county is beech; one wood of which, in the parish 
of Wycombe, is said to contain 700 acres; nearly 
one-sixth part of tlie land between the road to Ox¬ 
ford and the Thames, is supposed to be covered with 
this wood. Whaddon Chace is the principal wood¬ 
land in the northern part of the county, containing 
2200 acres of coppices. The rivers of note are the Rivers, 
Ouse and the Thames; the Ouso enters Bucking¬ 
hamshire, on the west side, near Water Stratford, 
which it passes, and then flows in a devious course 



l^uckingham; thence winding to the north, 
through a rich tract of meadow Jaud, it reaches 
Stoney Stratford, Newport Pagnell, aiu Olney; aoon 
afterwards, turning suddenly tb tfb east, it leaves 
the county near Brayficld. One of the most con* 
sitlerable streams of the Thames, rises near the bor* 
ders of the county, in Hertfordshire, and flowing 
tlirough the Vale of Aylesbury, from east to west, 
receives the waters of several smaller streams, and ' 
enters Oxfordshire, near the village of Icktbrd; its 
course througli Hiickinghamsiiirc is about 30 miles. 
The grand junction ctuial enters this county near 
Woolverton, and, running eastward, goes witliin a 
mile of Newport E’agnell: thence flowing to the 
south, it passes Fenny Stratford, Stokc*Htimmond, 
Cinslade, and Ivinghoe, into Hertfordshire. From 
u branch of the canal ut Old Stratford, a cut has 
been made to Buckingham; and another from Bui* 
bourne fo Wendover. 

FiilU’i-’s. On the borders of Bedfordshire, are the cele* 
brated fullcr’s-earth pits, one of which only is now 
occasionally worked. Mr Pennant thus describes 
the strata t “ The beds over the marl are, first, se¬ 
veral layers of reddish sand to the thickne.ss of six 
yards; then succeeds a stratum of sandstone, of 
the same colour, beneath which, for seven or eight 
jiiirds more, the sand is again continued to the ml* 
ler's-carth, the upper part of which being impure, or 
mixed with sand, is Hung aside; the rest taken up 
for use. The earth lies in layers, under which is a 
hed of rough white freestone, and under that sand, 
beyond which the labourers have never penetrated.” 

Naiural A striated species of Nautilus is found in great abun* 
dance, and Ireijuently of a very largo size, in Uie 
yellow iimcstuiie near Dinton. The only vciy rare 
plant known to the botanists as indigenous to this 
county, is the Dcntaria bulbifera, which grows abun¬ 
dantly in its south-east corner. The great snail, or 
Pomntia, Mr Pennant was informed, is found in the 
woods near Gothurst; and he regards this as its most 
southern residence in England. We have seen it, 
however, near Ashted in Surrey; and the tradition 
there, as in Buckinghamshire, is, that it was intro¬ 
duced from abroad for medicinal purposes. 

Formerly, the commons, common fields, and wastes 
in this county, bore a very largo proportion to the 
w'holc of its area; but, at present, their whole ex¬ 
tent is very inconsiderable, except in the vale of 
Aylesbury, where tlie common fields are still nume¬ 
rous. Between the 1st of Queen Anne and the 
year 1797 , there were thirty-one inciosure-acts pas¬ 
sed for this county, comprehending 38,457 acres; 
besides 32 acts, in which the number of acres was 
not specified ; and during the first 40 years of his 
present Majesty’s reign, there were 6l acts of inclo¬ 
sure passed. In other respects, however, the agri- 
oulture of this county has not advanced much, princi¬ 
pally in consequence of the restrictions in the leases. 
It has long been remarkable for its produce of 
corn and cattle. “ Buckinghamshire bread and 
beef," was an old proverb. As far back as the time 
of Camden, numerous ilocks of sheep were fed in 
the vale of Aylesbury, which yielded j^ent profit 
iirom their wool; and Fuller informs us, that, in his 
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time (1(M0), the largest sheep'in England were bred Butkiiig-' 
in this vale, and that it was no^ unusual to give L.1(I hao wfeiw. 
or more for a ram. At present, this vale is pi-inci- 
pally employed in feeding .oxen for the Smithfield 
market, and in furnishing immense quantities of but¬ 
ter to the London dealers. Eight pounds is the ave¬ 
rage weight of butter produced weekly from each 
cow in summer, and six the average in winter. In 
the northern parts of the county, great numbers of 
calves are bred, whjeh are purchased at Ayle.'ibury 
market by the farmers of. the Chiltem district, and 
by them fattened for the markete of the metropolis. 

The skim and butter-milk of the dairies are em¬ 
ployed in'fattening vast numbers of swine. There 
IS a very small proportion of arable land in the north¬ 
ern division of the county; and not much in any 
other part, except the Chiltcrn districts. Here the 
crops usually cultivated are wheat; barley, oats,' 
beans, and sainfoin. In the neighbourhood of Ayles¬ 
bury, they arc famous for rearing ducks very early 
in the spring, and sometimes by Christmas; these 
are sent to Loudon, and sold at a vety high price. 

Tlie ducks are prevented from laying, by artificial 
means, till October or November. A few weeks be¬ 
fore they lay, they arc fed highly; Bie eggs are 
hatched by hens, which, are frequently exhausted to 
death, by sitting on three broods successively. As 
soon as the ducklings break the shell, they are 
nursed with particular care at the side of a fire. 

The only manufactures of consequence in tfaisMnnnAe- 
county are tliose of bone-lace and paper. The tores, 
former is principally carried on at Olney, Newport 
Pagnell, and Hanslopc, a village about five miles 
nortli-west from Newport Pagnell. In this village, 
in tlie year 1801, 800 out of a population of 1^5 
were employed in this manufacture. The lace mwe 
here sells ftrom sixpence to two guineas a yard. ' 

But, since lace has been made on the frame at Not¬ 
tingham, Loughborough, and other places in that 
neigliboarhood, the bone-lace manufacture of Bmdck 
inghamshire has been greatly on the decline. The 
manufacture of paper lias been carried. on in the . 
neighbourhood of Wycombe for more than a centu¬ 
ry. On that part of the small river Wyke which 
posses through this parish, there are fifteen coni 
and papor-mills. At Amersham, besides the lace 
monu&cture, there is a manufacture of sacking; and 
one for all kinds of white cotton goods At Marlow 
are manufactures of paper and black silk lace, large 
works of copper, brass, and brass-wire, and mills for 
making thimbles, and for pressing rape and linseed 
oil. The principal markets in the county are tliuae 
of Aylesbury, Buckingham, and Wycombe. Marlow 
fair is much celebrated for its siiow of horses. 

I'he church of Stewkley is one of the most com- Architseta- 
plete specimens of Saxon architecture now remain- ral Anti^pu^ 
ing j no part of it; externally or internally, having 
been altered or matmrially defaced; nor have any 
additions been made to it, except the porch on the 
south side, and the pinnacles of the tower. The 
date of 1106 is said to have been observed on a stone 
by some workmen who were repairing the roof ot 
the Chancel. Tlie Chancel of the church of Chet- 
wode, supposed to have been founded in the year 
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tlen Churcli, whicli was rebuilt about the year 
■» 14<)S, affords a rich specimen of the later Gothic. 
Same of the most ancient and elegant specimens of 
stained glass in the kingdom, remain in tlie chancel 
of Chetwode Churcli; as there is little doubt that 
this glass was coeval with the erection of the church, 
in 1244, it may be considered as one of the earliest 
specimens of the kind produced in England, The 
cross built upon the tide of a hill, near the hamlet 
of Whitcleaf, is supposed to have been erected in the 
reign of Edward the Elder, to commemorate a battle 
fought against the. Danes; it is about 100 feet high, 
and 50 broad, tapering to 20. 

In the year ending Easter 180S, the total money 
raised by poor's rates, and other parochial rates, was 
L. 105,H78, J4s. H|d.; on the average of the thrpe 
years 1783, 1784, and 1785, it was L. 48,242, 15s. 
Sd.; and in the year 1776, it amounted to L. 37,052, 
188. Id. In the account of the poor’s rates for the 
year ending 25th March 1815, ordered by the 
House of Commons to be printed 26th February 
1816, there arc no returns from this county. 

In the year 1877, the number of persons in Buck¬ 
inghamshire, charged to a poll-tax, from which the 
clergy, children, wd paupers were exempted, was 
24,672. In the year 1700, the population amounted 
to 80,500. In the year 1801, oy the returns under 
the act of Parliament, there were 20,443 inhabited 
houses, and 543 uninhabited. The total number of 
inhabi^ts was 107,444, of whom 52,094 were 
mates, and 5.5,350 females. Of tliis total number, 
25,083 were employed in agriculture, and 20,138 in 
trade, manufactures, or handicrafts. In the returns 
of the population act in 1811, the following results 
are given: 


Inhabited houses 
Families inhabiting them 
Houses building 
Uninhabited houses 
Families employed in agricnltnro 
Ditto in trade, &c. 


21,929 

25,201 

119 

457 

13,933 

8,424 


Ditto not comprehended in preceding classes 2,844 
Males - - - 56,208 

Females - - ■ , 61,443 


Moles 

Females 

Total population 
Ditto in 1801 

Increase » 


117,650 

107,444 

10,206 


See Beauties of England and Wales, Vol. I.—Ge¬ 
nera/ View of the Agriculture qf Buckingham by 
Priest.— Lyson's Magna Britannia, Vol. 1.—Pen¬ 
nant’s Tour from Chester to London. (c.) 

BUPUKSHAUN, a mountainous country, or ra¬ 
ther range.pf mountains, in Asia, reaching north¬ 
wards, froto the great ridge of Hindoo Coosh to the 
source of the Oxus. It forms thus the western 
boundary of tlie territory of Kaushkaur. The whole 
range is covered with snow during tlic greater part 
of the year; but there is only one point of per- 


• petud' ^Dow, bdn^ that from which Oxus and wBacluk- 
- Kama take thpir rise. The territwy is watered also , 

■ by a considerable river, called the Koocha, which n 
: ftils into the Oxus. " The mountaine contain many Ayr"* 

. valuable mines of silver, iron, antimony, and lapis 
P lazuli. Budukshaun is celebrated also for mines of 
I rubies, situated on the lower, hills, near the Oxus ; 
but they aro no longer wrought. 

This country, fromdts inaccessible situation, has 
generally maintained its independence against any 
foreign power. The present chief, Suitaun Moliom- 
ined, is said to be absolute over his own sub¬ 
jects. He has a revenue of about L. 60 , 000 , and 
maintains from 7000 to 10,000 men, armed with 
matchlocks, in the uso of which tlie Budukshces arc 
said to be peculiarly expert. The capital is Tyza- 
bad, a considerable -town situated on the river 
Koocha. (a.) 

BUENOS AYBES, one of the viccroyalties Boundsiic*. 
into which the Spanish dominions , in Soutlf Ame¬ 
rica are divided, and the most extensive of the 
whole. To the south and nurtlt its limits are not 
exactly defined, ns it stretches into extensive de¬ 
serts inhabited only by savages, and little known. 

Its southern boundary may be considered to ex¬ 
tend from Cape Lobos westward to the Uio Colo¬ 
rado ; on the north it is bounded by Amazonia, or 
the country of those independent Indians who wan¬ 
der about the Amazons and its tributary streams; 
on the cast by Brasil and the Atlantic Ocean; 
and on the west by tlic great ridge of the Cor¬ 
dilleras, which separates it from Chili, and further 
to the north from Peru. From Cape Lobos to the 
farthest northern settlements on the Paraguay, it 
extends upwards of l600 miles; and from Cape St 
Antlipny at the mouth of the Plata, to the ridges 
that k'parate it from Chili, 1000 miles. It was 
erected into a viceroyalty in 1778, and several dis¬ 
tricts were added to it from Peru and Chili. From 
the latter those provinces were principally taken which 
are situated on the eastern declivity of the Andes. 

The viceroyalty of Buenos Ayres is divided into Divisions, 
five governments or provinces, namely, 

I. Buenos Ayres, or llio de La Plata, of which 
the chief towns are Buenos Ayres the capital, Santa 
Fe, Monte Video, and Maldonado on the opposite 
shores of the riven 

II. Paraguay, of which the chief town is Assump¬ 
tion. 

1(1. Tucuman, of which tlie chief towns are Sou 
Jago del Estcro, and Cordova. 

rv. Los Charcos, or Potosi, formerly part of 
Peru, and comprehending the new district of Santa 
Cruz de la Sierra. The chief towns arc La Plata, 

Potosi, Santa Cruz de.la Sierra, aud La Paz. 

V. Chh^iuto, or Cuzco, formerly part of Chili, of 
which the elu^ towns are Mendoza, and San Juan 
de la Frontera. 

The viceroyalty of Buenos Ayres forms a compact 
body of land nearly square, lying between the moun¬ 
tains of Brasil on the east, and the Cordilleras of Peru 
and Chili on the west. Towards the south, from those 
great rang^ of mountains, a considerable tract of 
elevated country branches into the interior, in which 
arise all the numerous streams by which the country 
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Bnum* ^>s watered; whilst its western and snuthem parts,' 
descending by gradual slopes, run into extensive, and 
in some places marshy, plains to the for of tlie Cor¬ 
dillera of Chili. 

Kii'i-r's. It is chiefly by means of the Rio de la Plata, that 
those extensive regions are draine«l of their wa¬ 
ters ; all the streams which have their rise in the 
eastern declivity of the Chilian Andes, or that de¬ 
scend from the western ridges of Brasil, being ulti¬ 
mately carried into the channel of this great river, 
in the upper part of its course, it is known by the 
name of the F’araguay, and runs nearly in the centre 
of the American continent, from N. to S., receiving 
from the mountains of Brasil the two great streams 
of the Parana and the Uruguay, while from the west 
it receives the Pilcomayo, the Vermejo, and the Sa- 
tiulo, which How down the eastern declivity of the 
Andes, 


ordinary level, this rise is perceived in the river 
Panana at the distance of 60 leagues. 

In consequence of this flatness of the country, the' 
rains which falj upon the Cordilleras arc stopped when 
they descend into the plain, and are insensibly eva¬ 
porated ; .so that a number of small rivulets which, 
under a different configuration of the ground, would 
be collected into rivers, are here checked in their 
course, and gradually evaporated. Nor can any art 
or skill ever remedy this physical defect of the coun- 
try; tor the same cause which prevents its superflu¬ 
ous moisture from forcing its way to the ocean, would 
equally prevent the conveyance of water by means 
of any artificial canal. In Buenos Ayres, accord¬ 
ingly, and in other places situate on the banks of 
rivers, it is always found ncccssaiy to make use of 
a pump in order to raise the water to the level of 
the town. 
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It was called llio de la Plata, or lliver of Silvc/-, But this peculiarity is, on the other hand, favour- Laker, 
by Sebastian Cabot, from his having taken a con- able to the formation of lakes. There being no out- 
siclcrable booty, in gold and silver, from a body let to the superfluous waters which the soil cannot ab- 
of imlines whom he defeated on its banks, and this sorb, they are necessarily collected in the flat parts of 
imposing title it has ever since retained. Tin’s np- the country, where they spread to a great extent, co- 
piMlution, however, though no doubt intended by its vering an immense space, but of no great depth in any 
aiitlior to apply to the whole of the river, is now part. Most of the lakes which are to be found in this 
confined to the channel by which the Paraguay, the extensive country are of this description. Of these, 
Panana, and tlie Uruguay, pour their united waters the celebrated lake of Los Xarayes is formed by the 
into the ocean. This vast estuary of fresh water, collected waters which fall during four months from 
wliich is without a parallel for width and magnili- the bcginiiiiig of November to the end of February 
ceiice, is 150 miles broad at its mouth, from Cape St in the northern provinces, and in the mountainous 
Maria, on one side, and Cape St Anthony, on the districts in which the Paraguay has its sources, 
other. Between Monte Video and the Punta do This great river, swelled by the tropical rains, soon 
Piedras, which some have considered its proper li- overflows its banks, and its redundant waters spread 
inits, it is 80 miles in iireadth; and at Buenos Ayres, to a great extent over the flat country througii 
whicli is ijOO miles from its mouth, its breadth is which it flows. As the quantity of rain which falls 
about 80 miles; anil, the shores being low, it is sel- in diflerent years varies considerably, the dimen- 
dom tliat they can be seen from opposite sides. This sions of Lake Xarayes, which is forrara by the over- 
immense inland sea i.i, however, rendered dangerous flowing of the river, are liable to great uncertainty, 
for the purposes of navigation, not only by rocks In general, however, it is found to extend beyond 
and sand-banks, which arc the terror of mariners, the 17th degree of south latitude, and about this 
and which greatly detract from its utility; but by point its breadth on the east of the river Paraguay 
tempests of wind which, bursting forth iVom the is about 66 miles. It preserves the same breadth 
south-west, sweep over the boundless plains of the for about 300 miles to the north, surrounding with 
Pampas, where they meet with no obstacle to op- its waters several islands which are covered with 
pose them, and rush down the wide opening of the lofty trees. On the west side of the river, the 
Plata with unequalled fury. A thunder storm is the breadth of the lake is not so considerable. Its whole 
general prelude to those destructive blasts, which length, according to tlie nearest estimate, may be 
are known by the name of the Pamperos; so that the 330 miles, and its breadth oo an average J20 miles, 
mariner, being warned of the coining tempest, ge- But although it spreads over so large a space, it is 
ncrally seeks shelter in some of die neighbouring not navigable in any part except for canoes and 
ports. small crafl. When the rainy season abates, the 

The greater part of the country included w'ith- waters of this lake subside into the channel Of the 
ill the viceroyalty of Buenos Ayres, forms, accord- Paraguay, leaving the whole plain perfectly dry, and 
jug to Azara, a vast plain, of which die uni- covered with weeds and other plants. The number 
form level is hardly ever interrupted by hills of a of crocodiles in this lake is immense, and in the vi- 
greater elevation than of go toises above their base ; cinity are found tigers, leopards, stags,.and monkeys 
and it has been calculated, by barometrical observa- of various kinds; the country also swarms with ants, 
tion.<, that the great river Paraguay, in its progress mosquitoes, and innumerable noxious insects. Dur- 
southward, does not fall above one foot in perpen- ing the inundation, the Portuguese, from their set- 
dieular height between the 18di and 22d parallels of tlcments on the Cuyaba, cross the lake in canoes and 
south latitude. In like manner it is asserted, by small barks. There are various other lakes of the 
persons well acquainted with the country, that when same description in Paraguay, such as that of 
the easterly winds occasion the rivers of Buenos Aguaracaty in the 25th degree of latitude; those 
Ayres to rise to the height of seven feet above its which are found to the south and north of the lake 
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of Ypoa, situated in the 26th degree; that of Ncem- 
bucu at the 27tl»; all those which He on the eastern 
banks of the Paraguay, besides an infinite number 
of others of more or less extent, on the banks of all 
the streams and rivulets which ruu through the vast 
plains of this level country. 

All those more permanent collections of water, 
which depend not for their existence on the .supply 
from the periodical rain.s, are in like manner spread 
over extensive flats, and they have in consenuencc 
little depth. Of this sort, there is a great nnin- 
her, both large and small, scattered throughout dif> 
ferent parts of the country, 'riie most consider* 
able are the lakes of Maudilni, situated in 20' 
of south latitude, that of Ypacarary, situated in 2.0“ 
and the Ibori, to the south of the Parana, be¬ 
tween the 20th and 2<)tli parallels. 1'his lake is of 
an irregular figure, nearly 200 miles in length, but 
little more than 46’ in breadth. It gives rise to three 
rivers which, issuing from its south-west extremity, 
fall into the Parana, namely, the St Lucia, Uatela, 
and Corrientes, and also to the river Mirinay, which, 
taking a soutli-east course, fails into the river Uru¬ 
guay. It is shallow, and filled with aijuatic jilimts, 
which greatly obstruct the access into the interior. 
The immense e-xpimsc of its waters is diversilied by 
several islands, which arc covered with wood, and 
abound in deer and other game. It produces a con¬ 
tinual supply of fish, which are remarkably sweet 
and fresh, and abundance of wild fowl are found on 
its surface. This lake overflows twice a-year; its 
environs are fertile and beautiful, and they are en¬ 
livened by the flourishing settlements, now called 
Presidencies, which have been established on its 
shores. 

In the late additions which have been made to the 
viceroyalty of Buenos Ayres, from tiie kingdom of 
Peru, the lake Titiaca, or Chucuito, appears to bo 
included. It is situated between the two Cordil¬ 
leras of Peru, in the north-western part of the pro¬ 
vince of Los Charcos, and, being formed by the 
accumulated waters of tlie surrounding mountains, 
which have no outlet, it differs entirely from the 
lakes which are to be found in the flat ]>arts of the 
country, being in sonic parts from 70 to 80 fathoms 
in depth. It is about 240 miles in circumference, 
and is navigable for the largest vessels, but is subject 
to storms, owing to the winds which descend in tre¬ 
mendous gusts from the neighbouring mountains. 
It is frequented by immense flocks of water-fowl; 
and its shores arc covered witli flags and rushes, 
which serve for many purposes of domestic inunu- 
faeturc. It contains several islands, of which the 
largest is Titiaca, from which this lake derives its 
name. The banks are crowded with towns and 
villages, which arc considered the most pleasant 
rcsidciices in the country. Helms, who travelled 
by this route from Buenos Ayres to Lima, men¬ 
tions, that, after quitting the banks of the Plata, 
he did not meet with any country, in the whole 
course of his journey, so pleasant and picturesque, 
as that which bordered oii this lake. The hills and 
dales appeared agreeably intermixed with the rich¬ 
est meadows, on which were feeding numerous herds 
of cattle, mules, horses, aud sheep. 
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The vast plains of which so great a proportion W.. Baenoi 
this viceroyalty consists are many of them fruitful; , 
and, in the vicinity of the Spanish settlements, where 
they have been cultivated, they yield abundant crops 
of excellent corn, and otlier productions, while otliersed Pampas. 
afford pasture for numerous flocks of sheep. Prom 
the banks of the Paraguay, immense plains extend 
westward to the limits of the province of Los Char- 
cos, and to the mountains that rise far to the nortli. 


'I'iiese arc in general elevated and dry, though tra¬ 
versed by nuiueroas river.s. They are skirted by 
extensive and ancient forests, which afl'ord shelter to 
the wild animals of the country, and they are itiliu- 
bited by scattered tribes of Indians, who roam over 
their trackless deserts in a state of savage independ¬ 
ence. One continued plain, in like manner, e.xtends 
from the banks of the Plata to Chili, and to the large 
rivers of I’atagonia. These plains are called the 
Pampas, and they present one unifuriii expanse of 
waving grass, uninterrupted cither by wood or 
einiiieiice fur about 90O miles. The luxuriant her¬ 
bage of those fertile districts affords pasture to iimu- 
iiierable herds of cattle, wliieli rove about over a great 
portion of South America, and which are prineiiially 
sought after by the Spanish hunters for their hides and 
tallow. Tiic same circumstance has also lavoured the 
multiplication of wild lionses, which are so mmierou.s 
in the plains, that travellers are oHen .surrounded 
with them for the space of several weeks ; and while 
they arv? passing them in troop.s, at full speed, 
which frequently happens for hours together, the 
party arc in the greatest danger of being run over 
and trannpled down. Here are also found deer, 
as well as great abundance of ostriches, arinadil- 
locs, wild geese, ducks, partridges, and other game, 
and towards the frontiers, guunacocs and vicun- 
nas are met with in considerable numbers. 'These 
regions arc not well watered; for, thuiigli the 
rivers .Saladillo, Hueque-Lcuvu, and the first 
Desaguadero, otherwise called Bio Colorado, run 
through them, the country is traversed by no 
smaller streams running into tliosc main rivers; so 
that they hold their solitary course through tlie arid 
phiins; and no water is to be found, except what is 
collected in the pools when the ruin falls. 

'This country, though neither inhuhited by Indians Atodc of 
nor Spaniards, is occasionally traversed by both ; by 
the former in Iiunting or in predatory exeiirsioiis, 
and by tlie latter in jeurneyiiig from Mendu/a (o 
Buenos Ayres, or in hunting expeditions, 'i'liere is 
a route across the Pampas to Chili; but r.o stations 
have been establisl'.ed for the aceommodution or 
protection of travellers, who arc exposed, in eoii- 
seijuenee, to tin- attacks of the savage Indians. 

As there is frequently no beaten track for hun¬ 
dreds of miles, nor any traces by wliidi the road 
can be discovered, tlie journey across tlic level 
country is often pursued by the comjiass. In tra¬ 
velling, covered carts arc made use of, which arc 
constructed with all the accommodations of a house, 
having doors to shut, windows on each side, and 
mattresses laid on the floor, on which the travellers 
sleep for the greater part of the journey. In gene¬ 
ral, they begin travelling about two hours before 
sun-set, and continue all night, until an hour aBer 
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jtiirnoB^ sun>ri<e in the uiunting. In the courKo ofthis jour> 
rtoy, the party are exposed to many dangers and in- 
convcniencies. Of these tlie want oi water is the 
most serious evi). It is always necessary to carry a 
supply with them, both for themselves and their 
cattle; hut when this fails, they suiter the greatest 
distress, unless fortunately a shower of ruin comes to 
their relief. 'I'lie excessive heats during the day 
are also greatly complained of. Against the.se the 
caravan all'orJ.s no ndecjiiato shelter, nor does it pro¬ 
tect its inmates against llie rains, which often fall in 
excessive quantities. 'J'hc inconceivable fury of 
the westerly winds, which sweep across the Pampas 
without any interruption, presents another obstacle 
to the progress of the traveller. There is a road 
established across the country from Buenos Ayres to 
•Lima, which is more frequented than the route to 
CInli. Ou this road regular stages were established 
ill the year 17-1'B, post-houses were erected, and re¬ 
lays of horses and carriages were provided, for the 
accommodation of travellers. It is likewise free 
from all danger of attacks from the Indian tribes, 
who, ill their predatory incursions, seldom advance 
so fill- within the precincts of the Spanish territories ; 
and it is only in (he first stages that it is thought 
necessary to place troops at the different stations for 
the security of travellers. This was the route pur¬ 
sued by Helms, the fiermau Mineralogist, who has 
published an account of his journey. In traversing 
the mountainous districts of the Andes, the party 
were exposed to the most sudden and dangerous vi¬ 
cissitudes of heat and cold, soinetiracs oppressed by 
the scorching heat of the deep valleys through which 
tlie road winded, and within the space of a few 
hours shivering in the regions of creriasting ice and 
snow. 

Slime Tliero is a very large tract of country in the cx- 

i'l.iiiik. tensive plains of .South and North America, of 
which the soil is .saturated with fossil salt. In this 
vieeroyalty the saline plains extend about 600 or 
700 miles in length, and 1.50 in breadth. It has 
been geuerully observed, that, in all the country 
westward of the Paraguay, in all that tract which 
is comprehended under the denomination of the 
('liuco, and in the country also to the soutli of the 
Plata, from Cape St Anthony on the south to the 
Rio Verinejoon the north, there is not a single rivu¬ 
let, lake, or well, which is not of a brackish taste 
during the heats of summer, wlien a quick evapora¬ 
tion takes place, or during a long course of dry 
weather, when no rain falls to correct, by its fresh¬ 
ness, the natural saltucss of the rivers and springs. 
All the rivers that flow from the western Andes 
yield excellent water, until they reach the salt ter¬ 
ritory, alter which their waters arc not fit to be 
drunk until they reach the Parana. Even the great 
rivers the Pilcomayo and the Vermejo have a brack¬ 
ish taste during the dry s.>:ison, when their waters 
are low. The rivers and springs arc, however, more 
inqiregnuted with salt in some parts than in others. 
I'he fort of Melincuc, which is situated about 33“ 
44' S. lut. and about loO miles to the north-west of 
Buenos Ayres, is almost entirely surrounded with 
salt lakes, which are frequently dry when there is a 
scarcity of rain. Azara mentions that, arriving in 
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this quarter in the mouth of March, he found Uie Roenos 
surface of the ground, for about a league across, , 

covered to the depth of four inches with Epsom salt. 

To the south-west of Buenos Ayres, about lSOSallLiik.es. 
leagues, there is a salt lake always filled w'ith excel¬ 
lent common salt, which is preferred to that of Eu¬ 
rope on account of its being entirely free from a 
slight tincture of bitterness, always supposed, in 
these countries, to adhere to European salt. In the 
neighbourhood, at the distance of from 400 to 450 
mites, there is an abundance of salt lakes, which 
produce very fine crystalline-grained salt. These 
lakes arc large and broad. Some of them are sur¬ 
rounded by Avoods to a considerable distance; and 
their banks are white rritli Salt, which needs no 
other preparation tlian an exposure for some time to 
the heat of the sun. Journeys are undertaken from 
Buenos Ayres to this part of the country, for the 
purpose of procuring salt, and from <>Q0 to 500 carts 
arc annually loaded with it for the supply of this 
city. Numerous salt-lakes of tliu same description 
occur ill the neighbourhood of the river Vermejo, 
and ill the Chaco to the west of the Paraguay. At 
the city of Assumption, situated on the Paraguay, 
in latitude 24® 47' south, and longitude .59® 35' west, 
a considerable quantity of salt is refined^ from the 
earth. Betrveen Santa Fc and Cordova, a still greater 
quantity is produced, and this quality of the soil 
reaches to St Jago del Estero, whei'c the whole 
ground is covered with a white incrustation of salt, 
and even quite across the barren and desert plain 
which extends westward to the tool of the Cordille¬ 
ra. Natural saltpetre is also produced in this coun- Salipctre. 
try in great abundance. After a shower of rain the 
ground appears white with it, so ns to chill the feet 
excessively. A small quantity, however, is only col¬ 
lected, no more than is sufficient to manu&cture fire. 
works for the amusement of the converted Indians,^ 
at the religious festivals of tlie Romish church. 

In this country, as in Brasil, and ofticr parts of 
America, the cattle arc accustomed to receive 
salt as part of their nourishment. In the pro- 
vint'c of Paragua]6i^ey eat a sort of salted clay 
which they findinnje ditches, and when this fails, 
which sometimes happens in the eastern cantons of 
this province, and in the missions on the banks of 
the Uruguay, numbers of cattle perish in the space 
of a few months. It is incredible with what avidity 
they feed upon this singular nutriment, and ivhen 
they have wanted it tor some time, no inducement, 
not even blows, will tempt them to quit tlte place 
where they have found it. 

The western parts of this viceroyalty, more espe- Mooutaios. 
cially the provinces ivhich were added from Peru, 
arc generally mountainous, comprehending within 
their limits some of the highest ridges of the Andes. 

The province of Los Charcos includes a considerable 
proportion of the two principal chains that run from 
north to south along the eastern part of Peru, and 
between which lie the elevated plains of Cuzco, witli 
the districts of Los Charcos, rugged and barren, but 
rich in mineral treasures. From the great chain 
of the Andes, branches diverge in different ports, 
and extend far into the interior. Of these, the 
moimtains of Cordova and Achala, in the province 
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of Tuciiman, and those of the more westerly pro¬ 
vince of Cuyo, form secondary ridges; and another 
ridge of this nature branches off in the latitude of 
the great river ('olorado, whicli, under the Indian 
appellation of Cusuhati, runs nearly across to the At¬ 
lantic. These southern mountains are covered with 
thick impenetrable woods, and ore little known. The 
eastern mountains, which form tlie Brasilian ridge, 
are also of secondary elevation. 'I’hey are generally 
covered witli thick forests, interspersed with exten¬ 
sive tracts wholly devoid of vegetation. They form 
a cluster of mountains towards the interior provinces 
of Minas (icraes and Matto Grosso, by which the 
tribulaiy’ streams of the great river of the Ania/ons 
arc divided from those which run south into the 
Plata, DiHerent ridges diverge from them to the 
north and south, and the main chain extends quite 
across the C'ontiucnt, taking a north-westerly direc¬ 
tion towards Santa Cruz, de la Sierra, and Potosi, 
and thus uniting with the great ridges of the western 
Cordillera. In this mountainous district, the sum¬ 
mits of the Andes rise above the regions of the 
clouds, and are covered with eternul snows. In the 
lower parts of the mountain, where the snow is only 
occasional, sterile tracts of sandy deserts appear, 
which are bordered with various kinds of lichen 
that grow in crevices. To this imperfect vegeta¬ 
tion succeeds a wiry kind of grass or rush, the 
natural food of the guanacos and the vicunnas which 
haunt those upland deserts, llic mountains of sc 
condary elevation are covered drith stately forests, 
and the embosomed vales whicli are interspersed 
amongst them, though frequently of a higher eleva¬ 
tion than the summits of the J’yrenees, enjoy from 
their sheltered situation a temperate and favourable 
climate, which adapts them to the production, in 
great abundance, of all sorts of European fruits and 
grain. In many of those valleys, apples, peaches, 
cherries, plumbs, grow to great perfection. Wheat 
is cultivated with success, and there arc extensive 
natural pastures, which atibrd herbage fur large herds 
of cattle and flocks of sheep. 

In the lower districts of the jjpuntry, and in the 
plains, wheat, maize, cocoa, gra^s,%ranges, citrons, 
figs, olives, and sugar-canes, are among the most com¬ 
mon productions ; and the herb paraguay, or matte, 
which furnishesthe favourite beverage of all ranks, with 
the exception of the Eurojiean Spaniards, is yielded in 
great abundance. This herb, which is called the tea of 
Paraguay, is drunk as an infusion, and the Creoles 
are so passionately fond of it, that they never travel 
without a supply of this favourite refreshment. About 
100,000 arrobas of this plant, of 25 lbs. each, are 
annually exported from Paraguay to Peru. The va¬ 
lue of each arroba is estimated at L. 1, .'Is. 4d. Ster¬ 
ling, which makes the annual value of this mcrdian- 
dize sent to Peru equal to L. 11 fi.CO'fi. There arc, 
besides, great quantities sent to Buenos Ayres from 
the city of Assumption, of which this herb constitutes 
one of the principal articles of export. 

The route from Buenos Ayres to Potosi, which is 
1017 geographical miles, and from Potosi to I.ima, 
which is an additional 1215 miles, passes over the 
liighest ridge of the Andes, and, according to the 
account of Helms, who crossed the continent by it 


to Lima, the traveller who undertakes so arduous 
journey must expect to meet with every sort of pri- '7-^ 
vatioi) and hardship; not only from being exposed to 
the utmost extremes both of heat and cold, bur 
from the rugged and impracticable nattire of the 
country through which he has to p;t8S. It is only 
during the summer that the passage across the Andc!' 
can be attempted, and us this is the season when the 
mountain snows begin to melt, the streams which 
rush down the declivities of the Cordilleras iin 
swelled to impetuous torrents. And this often ball¬ 
pens so suddenly, that the unfortunate trtiveller 
has no time to escape from the fury of the sticiiDi, 
but is swept down with his inuie, and peri.shei- 
iniscrably amid the precipices tuid dark ahys^es 
through which the foaming waters take their r.apid 
course. To facilitate the passage across tliose rivets,, 
wooden bridges are frequently constructed, of sntli- 
cient breadth to admit the jiassage of a traveller on 
horseback ; but where the river is too broad for tin- 
construction of those bridges, other bridges an- 
thrown over of a slighter construction. These are 
formed of u thin elastic cane, culled bijuco, and from 
thence they htive received the name of bijuco bridges. 

Several of these canes are twisted together so as to 
form a large cable of the length required. Nix of 
these being stretched from one side of the river to 
the other, two of which are considerably higher than 
the other f«)ur, slicks are laid in a transverse direc¬ 
tion over the lower four, and over these branches o( 
trees. The two uppermost ropes arc iastened to the 
others that are lower, so as to serve as roils for the 
security of the jiasscngers, who would otherwise bo ^ 
in no small danger from the continual oscillation. 

These bridges are only fur men, the mules being 
taui^lit to swim across the rivers. But where the 
rapidity of the torrent, and the large stones which 
it continually rolls down, render it impracticable for 
mules, a contrivance is adopted for pas,sing them 
safely across, named a tarabita. This consists of 
two rupes made of bijuco, or of thongs of an ox-hide 
twisted together to a proper thickness. These rope.s, 
being extended across the river, are fastened on each 
bank to strong posts, and the animal being slung in 
a sort of leathern hammock which depends from the 
ropes, and properly secured by girths round the belly, 
neck, and legs, is drn.vn to tlie ojiposite shore by 
means of rupes fastened to the hammock and ex¬ 
tending to both .sidc.s of the river. For the carry¬ 
ing over men or baggage only one rope is required, 
and oil one side i.s a winch or wheel hy whicli it may 
be either tightened or slackened as circumstances 
may require. 

In those upper regions heat and cold depend, itClimai'. 
is well known, not so much on the geographical posi¬ 
tion of any particular place, as on its height above 
the level of the sea. In South America, according¬ 
ly, which is distinguished above all other countries 
by the prodigious elevation of its soil, we find ever¬ 
lasting ice and snow under the rays of a tropical sun; 
and throughout the whole tract of this elevated 
country the climate is uniformly modified by the 
height of the land. In the low country, on the other 
hand, the distance from the equator fixes the climate; 
and the extensive and unsheltered plains are ex- 
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BiiPiMW' posed to the most scorching heats, more especially 
Aytetf those towards the sooth. At Assumption, the capital 
of Paraguay, which is situated in i6' 40'' of 
south latitude, it is stated by Azara that, in ordinary 
summer weather, Fahrenlicit’s thermometer rose, 
within doors, to 85 degrees; and that, during the 
greatest heat of the season, it rose so liigh as 100. 
During the winter, in weather which would liave 
been culled cold, it fell to 45; but in seasons when 
the cold was unusually severe, such as in the years 
17S0 and 1789, the water was found frozen in a 
court adjoining his house. The nature of the 
weather depends, in a great measnre, on the pre¬ 
vailing winds. It is generally remarked, that a 
south or south-east wind brings cold weather, an»l 
that the weather is hot when Uic wind blows front 
,thc north. This bust is the most prevailing wind, 
the southerly wind not blowing, at the most, for 
more than a twelfth part of the year. The west 
wind is scarcely ever known, and, if it is sometimes 
felt, it scarcely continues for two hours together. 

At Buenos Ayres, which is situated in south lati¬ 
tude 34" 35', the weather is, of course, colder than at 
Assiiraption; and it is considered as an ordinary winter 
in which there are only three or four days when wa¬ 
ter is sliglitly frozen. Here, and on the coast, tlie 
winds are greatly more violent than in tlie interior. 
The west winds, which have been already noticed, 
arc more frequent; and those from the south-east, 
while they always bring rain in winter, are accom¬ 
panied with clear weather in summer. The violent 
winds, which prevail both in summer and s]>ring, 
raise clouds of dust which penetrate into all the 
apartments of the houses, and greatly incommode 
the inhabitants. Hurricanes are rare; but they 
sometimes occur. In the year 1799, tlie settlement 
of Atira in PaKiguay was thrown down by one of 
them; thirty-six persons were killed, many carri¬ 
ages were blown away, and various other destruc¬ 
tive consequences were experienced. The atnm- 
sphere is everywhere filled with moisture, by which 
tlic furniture of the houses is injured. At Buenos 
Ayres, all the apartments which have a southern ex¬ 
posure have the floors continually damp; the walis- 
are also covered with moss, and the roofs with a sort 
of bushy grass, three feet in height, which must be 
cleared away every two or three years, to prevent 
the moisture from sinking down into the house. 
This moisture of the atmosphere does not appear to 
be in the least degree prejudicial to the health of 
the inhabitants. In no country is thunder and 
lightning more violent. The peals of thunder suc¬ 
ceed each other with such rapidity, that there seems 
hardly an instant between them, and the whole hea¬ 
vens appear as if they were illuminated with one flame. 
These thunder-storms are frequently fatal to indivi¬ 
duals ; and in one of them, which happened in January 
1793 , the lightning struck the town of Buenos Ayres 
in thirty-seven places, and killed nineteen persons. 

The precious metals, which form such an import- 


was extracted by Helms from the records of the 
chancery. 
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An account of the accidental discovery of the rich Silver Mines 
mines of Potosi will be found in the Enctfclopadia un-of Potosi. 
der the article Peru. In 1545, the first mine was for¬ 
mally registered. Another was discovered some days 
afterwards. A third, surpassing the two otbe» in 
wealth, was distinguished by the name of Rica, which, 
with a fourth, were soon worked wiUi great activity. 

The mountain, which at the base is 18 miles in circum¬ 
ference, is pierced everywhere ly the operations of 
the miners. According to ijelms, who visited 
Potosi in 1789, above three hundred pits were at 
that time worked; but those who directed these 
works seemed totally ignorant of the first principles 
of mining. Few of them penetrated to a greater 
depth than 70 yards, and they were all of them 
worked as irregularly, as if it had been merely for 
plunder. Many of the pits were inundated with 
water; to free them from which, a main conduit had 
been begun in 1778, which, in the course of nine 
years, had, at an incredible expence, been carried 
two miles in length. But so unskilfully had this im¬ 
portant work been planned, that even at its mouth 
the conduit was above the level of the water in many 
of the mines, after which it rose about one yard in 
everj^ thirty-two, which rendered it still more inef¬ 
ficacious. Eight new veins were intersected by this 
conduit, some of them containing very rich silver 
Another conduit was inspected by Helms 


ores. 

incs. xne preciuus nieuus, wnicn lorm suen an import- and the other German Mineralogists who accom- 

ant article of commerce in this viceroyalty, arc en- panied him, which was begun about 100 years be- 
tirely derived from the western provinces, which fore, and which led to many rich veins of red and 
lie on the eastern declivity of the Cordillera, and grey silver ore. For want of proper machinery, 
which, in 1 778, were separated from Peru. The fol- However, all the pits were filled with tvater; though, 
lowing enumeration of the mines presenUy worked under better management, they might have been 
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Hindu u* yidd a ouusidfiable revenue to their pro¬ 
prietors. 

Tilt'one from w hith silver is cxtr.neted is vaiious 
in its nature, consistoney, and colour. The moun¬ 
tain of Potosi consists chiefly of a yellow, very firm 
argillaceous slate, lull of veins of fei rugiuous quartz, 
in which silver ore, uml sometimes brittle vitreous 
ore, arc found inter.'persid. There is also a greyish 
brown one, in wliit'lt appear some .small graiini, and 
thill liianehes or v, ins ol Mlvtr, running along the lay¬ 
ers .of .'.tone. Tins ore is extremely rich, yielding for 
Oiicli (iivon, or 50 Inindrctl weight, go mares of silver 
or alioiit 13 lbs. iSomo of the ores which arc found 
in other provinces of this viecroyalty appear black, 
frt quently from the udmixlurc of lead. The silver 
js .jeen when the ore is scrutched. These ores arc 
i-alltd nrj;ri/l<f,i, from their colour, and are esteemed 
lery rich, yielding 50 or (lO mares of silver jacr 
I .i.xon. They are more valued also on another uc- 
rount, namely, that the silver is extracted from them 
at a small charge. In place of the usual process of 
nniiilgamalion with quicksilver, they are merely melt¬ 
ed in I’urnaecs, where the load, being evaporated by 
the lire, the silver is left pure and clean. There is 
another sort of rich ore, containing a large propor¬ 
tion of the finest silver, which turns red if it is wet- 
cd and rubbed against iron. Some of the ores glit¬ 
ter like tide. These yield hut little silver; but, be¬ 
ing soil, the metal is easily extracted from them. 
Home are green, from the admixture of copper, 
wluch it is found troublesome to separate from the 
silver. But the most scarce and valuable ore is that 


mation. In the elevated and cold regions of Poto^^iBufmat 
and Lipcs, this operation requires a month or six 
weeks before it is completed. But, in warmer dis- ^ 

tricts, it is finished in eiglit or ten days. 

'file manner in which these and all the other ope- state 
rations are performed, by which the precious metals <>•' tlie Art 
arc extracted from the earth, and afterwards separated Minin,', 
from their ores, is censured, in the most unqualified 
terms, by Ilcims, After pointing out the ignorance 
which prevailed in the previous nianugement of the 
mines, “ still greater, if possil^le (lie observes), was tlie 
ignorance of the Directors of smelting-houses and re¬ 
fining works at Potosi. By their method of amalga¬ 
mation they were scarcely able to gain two thirds of 
the silver contained in the rude ores; tuid lor every 
marc of pure silver gained, they destroyed one, and 
frequently two marcs of quicksilver, liulei'd, all the 
operations at the mines of Potosi, the stamping, sift¬ 
ing, washing, quickening, and roasting the ore, arc 
conducted in so slovenly, wasteful, and unscientific 
a manner, that, to compare the oxcclK'iit method of 
amalgamation invented by Baron Born, and prac¬ 
tised in Europe, with the barbarous proeess used by 
these Indians and Spaniards, would he un insult to 
the uiulorstanding of my readers.” 

“ The tools of the Indian miner (he coetimas) are 
very badly contrived and unw ieldy. The hammer, 
which is a square piece of lead of 'CO pound.s weight, 
exhausts his strength,—the iron, a foot and a half 
long, is a great deal too incummudiuus, and, in some 
narrow places, cannot be made use of. The thick 
tallow candles, wound round with w ool, vitiate the air.'* 


which appears in entangled threads of pure silver, so 
fine that it is called arana, from its resemblance to a 
spider’s web. 

The veitis of silver frequently run through hard 
rocks, which have to be reduced to a very fine powder 
before the ore can be fit for the process of amalga¬ 
mation. In order to render the ore more friable, 
it is frequently roasted or calcined in an oven. It is 
afterwards broke to pieces with iron mullets, after 
which it is carried to the mills, where, being ground 
to a very fine powder, it is passed through several 
wire sieves successively, the last being the finest. 
IMic rude ores arc also frequently broke to pieces by 
hammers lifted up and down by means of a wheel. 
These hammers weigh about SOO pounds, and fall 
with sufficient violence to reduce the hardest stones 
to powder. This powder is laid in wooden trough.s, 
ana 'is kneaded with quicksilver and water, until the 
two metals are completely amalgamuted, after which 
the quicksilver is evaporated by distillation, and the 
metal which remains ts cast into ingots. 

In some of the smaller rivers, mills with grind¬ 
stones arc used. The ore is ground with water, 
which makes'a liquid mud, that runs into u receiver. 
Thu mud is disposed on the floor in square parcels 
about a foot thick, each of them containing hun¬ 
dred weight of ore. On each of these about 200 
weight of sea-salt is thrown, which is moulded and 
incoqmrated with the earth for two or three dap. 
^ftor this the quantity of quicksilver whiili they 
/idge necessary is added to the ma.ss, which is 
moulded eight times u day, and lime is rretjucntly 
mixed with it, to accelerate tlie process of amulga- 


The same mismanagement prevailed in the Royal 
Mint, where every hundred weight of refined copper 
used for alloy in the gold and silver coin cost the 
King L. S5 through the ignorance of the overseers, 
who spent a whole month in roasting and calcining 
it, and in the course of these tedious operations iVe- 
qucntly made it unfit for tlic purpose to which it was 
intended. Air Helms was ordered by the Governor 
to introduce a mure improved process fur the refin¬ 
ing of tho copper, and he accordingly showevl, by 
actual experiment, that copper could be brought to 
a greater degree of fineness in four hours and a half, 
and at less than jj^i^tli of the cxpeuce. Tlie other 
evils in tho luanugeinent of the mines, he also at¬ 
tempted to rerorai, in conjunction vvith another jier- 
son of skill in tho raining art, who accompanied him 
to South America for the same purpose. In order 
to free the mines from water, two deep conduits 
were dug in the mountains; [>roper machines were 
erected; amalgamation works wore set on foot, and 
the necessary instructions in metallurgy were given to 
six pupils, for the purpose of enabling them to reduce 
this improved system to practice. If the water in the 
pits can he drained, the mines of Potosi would be in 
os flourishing a condition as ever. TJie total w.int of 
timber, however, on the nuked ridge of mountains in 
whicli those mines are situated, tends greatly to retard 
the progress of tiic work. 

Respecting the quantity of silver wliieh has been Priuiiicr uf 
extracted from the mines of Potosi, various accounts 
have 'been published. But these have generally 
been (bunded on imperfect materials, and tlicir ac¬ 
curacy is dierefurc lidblc to doubt. Un this {loiiit, 



Biienw i-Iumboldt’s invaluable work on the kingdom of New 
Spain, contains the most complete and satisfactory 
information. This celebrated travellc' was enabled 
to procure, from ofhciitl papers, an account of the 
value of the royal duties paid into the provincial 
treasury of I’otoai, on all the silver brougljt to the 
mint between the years 15,5() and 1789; and the 
proportion of those duties to the whole produce 
being known, the annual amount of the silver ex¬ 
tracted from the mines, during this period, with the 
fseeption of what was carried away by the contra¬ 
band traders, can be easily ascertained from these 
accounts. From the year 151,5 to there are 

no r*‘cords of the royal duty, and Iliiniboldt has 
supplied this delect from such imperfect and acci¬ 
dental iiiformatioii as he could collect in the works 
»of the earlier writers on South America. Ullou, 
who prt)eeeds upon the authority of a writer in the 
17ih century, estimates the silver produced, dur¬ 
ing tlu)ae eleven years, when the ullicial records are 
wanting, to 7‘-!,000,000 of marcs, equid to about 
L. I -1 !•,()(>(),000 Sterling. But, according to the more 
accurate reckonings of Plumboldt, this estimate must 
be greatly above the truth ; aiul he conjectures that 
the whole produce during this period, cannot have 
exceeded 1.5,000,000 of marcs or l!27i500,000 pi- 
a.stres, equal, valuing the piastre at 4s. a^d. to 
I,. a(>,.'i‘28,l2,5 Sterling, lie states, however, that 
lit(Ii‘ reliance can he placed on the correctness of this 
estimate. 

From tlie year 1.5.56 to the year 1578, a duty of 
onc-lillli was paid on all the silver brought to the 
mint of Fotosi. Tlie.se duties amounted, during this 
period of twenty-three years, to 9,801,906* piastres, 
which gives u total produce for these twenty-three 
years, of 49,009,.5;}0 piastres, or 5,7(j5,8a7 marcs of 
•silver, equal to I.. 10,812,481. 

From the year 1579 the year 1736, including a 
period of 1.58 ycais, a duty of ;«•/• cent, was paid, 
and afterwards the fiBh of the remaining 98 j piastres, 
which amounted to nearly 6 J per cent. The produce 
of this duty for 158 years amounted to 129,417,273 
piastres, which gives a total produce of about 
610,458,835 piastres, or 71,818,686 nmres, and an 
annual average produce of 3,888,272 piastres, or of 
45.5,9511 marcs, in value equal to something more 
than J... 8,000,000 ytcrling. 

From the year 1736 to 1789, percent, of duty, 
and the half of the fiBh were paid, and, during this 
period of fiBy-three years, the duties amounted to 
14,549,681 piastres. The whole produce amounted 
consequently to 128,129,.374 piastres, or 15,074,044 
marcs of silver, and the annual average produce to 
about 281,7.58 marcs, equal to about L. 490,000. 

From 1789 to 1803, there is no account of the 
royal duties. But, according to the records of the 
mint, the produce amoimtcd to 46,000,000 of pi¬ 
astres, or to 3,285,710 piastres/ler annum. Helms, 
who visited Potiisi in 178.9, states that there were 
annually coined in the royal mint from 550,000 to 
600,000 marcs of silver, and about 2QOO marcs ingold. 


According to these C0!culiition8, the quantity of 
silver yielded by the mines of Potosi, amounts 

Piaatrts. L. 

For 11 years, from 1545 

to 1.556, to - 127,500,000 26,828,125 

For 2.3 years, from 1556 

to 1.578, to - 49,009,530 1 0,312,431 

For 158 j'ears, from 1579 

to 1736, to - 6*10,458,835 128,450,713 

For 5.'} years, from 1736 

to 178.9, to 128,129,374 26,960,554 

From 1789 to 1803, to 46,000,000 9,0*79,166 

In this account the pi¬ 
astre is estimated at 
eight reals, or 48.2|d. 

Previous to the year 
1600, it contained 13^ 
reals de Plata. J-'or thjs 
add two-thirds to the 
produce ol*thcse years, 

about - - 250,000,000| 52,604,166 

'fhe allowance for con¬ 
traband is variously es¬ 
timated at a third, a 
fourth, and a sixth. 

Kstiinating it at one- 
fourth, it will amount 
to - . 302,774,4341 63,708,780 


Add for contraband,! 
one-fourth, . J 

Total produce. 


1,211,097,739 

302,774,434 


1,513,872,173 


254,8.35,155 

63,708,780 




318,543,935 


From this estimate of the produce of these mines, 
it will be found that tlicy were never more flourish¬ 
ing during the whole period of 233 years, from 
1556 to 1789, than from 1585 to I6O6. For seve- 
ral successive years, the royal fifth amounted to one 
and a half million of piastres, which supposes an 
annual produce of 1,490,000, or 882,000 marcs, ac¬ 
cording as tlie piastre of silver is estimated at 13| 
or 8 reals. * This is the more surprising, as at this 
period more than a third of the silver was never re¬ 
gistered. Adding this one-third to the annual pro¬ 
duce calculated from the royal fifth, the quantity 
of silver produced at this time, will amount to 
10,000,000 of piastres, equal to L. 2,104,166. After 
tlie year 16*06*, the produce began gradually to 
diminish, although from this time to l688,,it ne¬ 
ver was below 350,000 marcs per annum. From ‘ho 
commencement of the subsequent century, the pro¬ 
duce continued decreasing, and from the year 1736, 
when the royal fifth only amounted to 85,410 pi¬ 
astres till alumt the year 1748, the annual amount 
of the duties was never equal to 200,000 piastres. 
After this period, the produce began to increase, 
and gradually rose to between .300,000 or 400,000 
marcs. This quantity, however, Helms, who had 
the best opportunities of information, assures his 


* Tliis coin, towards the conclusion of the sixteenth century, was reduced to the value of eight reals; 
and as it is unccrUtin when this change took place, we cannot exactly ascertain the quantity of silver wblck 
was produced at this period. We can only be certain of its highest and lowest quantity. 
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i)<it>nos readers could be doubled, if tbe mines were drained 
, of the water with wliicli they are overflowed, and if 
gome other simple improvements, whicii he suggests, 
were carried into cfl’ect. 

In 1245, it is mentioned that ores containing from 
80 to 90 marcs pei- quintal of I6OO ounces, were 
common. The marc is nearly equal to about 
eight ounces; so that, according to this account, 
1600 ounces of ore were found to yield about 600 
or 700 ounces of silver. The average produce 
was, at this period, from eight to nine ounces 
per quintal, which- was nearly in the proportion 
of one ounce in twenty-two or twenty-five. Since 
the commencement ot the eighteenth century, it 
is stated by Humboldt, that they reckon only on 
extracting from three to four marcs of silver from 
the caxon of ore, equal to 5000 lbs. wliich is only 
one ounce of silver out af every 2000 or 2500 ounces 
of mineral. According to experiments made by 
Helms on SOO specimens of ores, tliey were found 
to produce from six to eight ounces of silver for 
every caxon of 5000 lbs.; although in some ores the 
silver was in the proportion of 20 marcs to each 
caxon, which is about one in 884. 

The minerals of Potosi are consequently extreme¬ 
ly poor, and it is owing to their abundance alone, 
that they still produce so great a quantity of silver. 
From 1574 to 178j), the mean quantity of silver af¬ 
forded hy the ores has diminished in the proportion 
of 170 to one, while the silver extracted from the 
mines has only diminished in the proportion of four 
to one. It thus appears that the productiveness of 
mines does not by any means depend so much on 
the richness or poverty of the minerals which they 
contain, as on their abundance, and the facility 
with which they are worked. It happens, ac¬ 
cordingly, that the Mexican mines, which are 
the richest in the world, contain remarkably poor 
minerals, the best yielding, on an average, from 
4^ to 5-;''\^; the middling from to and the 
worst about ounces of silver for every 16OO 
ounces of ore. in some of the mines of Germany, 
on the other band, of which the produce falls so far 
short of those of South America, the mean propor¬ 
tion of silver is found to amount to 10 ovmcesper 
quintal, and in fortunate periods to 15. 

From 1545 till 1571, the silver minerals of Potosi 
were all smelted in portable furnaces contrived by 
the Indians. These were cylindrical tubes of clay, 
very broad, and pierced with a number of holes, 
which, admitting the air, gave the flame a great de¬ 
gree of intensity. About the year 1571, the metliod 
of amalgamation with mercury was introduced ; and 
of the 8000 or 10,000 quintals produced by the 
mine of Guancunelica towards the end of the six¬ 
teenth century, above 6OOO or 7000 quintals were 
consumed in the works of Potosi. About the year 
1763, the consumption amounted to between 16,000 
and 17,000 quintals annually. There are at present 
2000 miners engaged in titc works at Potosi, who 
«re paid at the rate of 25s. per day. Fifteen thou¬ 
sand lamas, and an equal number of asses, are em¬ 
ployed in carrying tbe ore from the mountain of Po¬ 
tosi to the om^gamation works. 

OoM Gold is found in most of the mountainous districts 

Mines. of this viccroyalty. It is either worked in mines. 
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gathered from tbe sands, or collected from th^ 
streams. Near the town of Mojos, there is n consi- 
ilurable stratum of rich magncticol iron sand, in 
which arc found particles of gold of the size of a 
lentil, and sometimes as heavy as the quarter of a 
ducat. The Indians, however, by their unskilful mode 
of working the sand, lose all the finer particles of 
the gold, which are carried away by the stream. 

From the town of Mojos to within a short distance 
of Potosi, from which it is distant 180 miles, similar 
alluvial layers occur, and gold is washctl fr ir.i them, 
especially at the little town of St Jago do t'otagoito, 
which is distant about po miles from Potosi lii the 
province of Lipes there are gold mines, many of 
which have been abandoned. Hut two are now u-ork- 
ed, and one of copper, the strata of which are inter¬ 
mixed with gold, silver, iron, and loadstone. In 
Puno and Oruro, there are several gold mini.«. But 
most of tiicni have gone to decay from the inactit i- 
ty of the inhabitants, or they have been overflowed, 
and all efforts to drain them have been found una¬ 
vailing. The must abundant mines arc in the pro¬ 
vince of Cochabamba and Sicasica. The whole of 
the mountains in this last district, where the Indians 
collect ore by working, abound in rich gold ore, and 
when, about a hundred years ago, a projecting 
part fell down, lumps of pure gold, weighing from 
two to fifty pounds, were severed from tlic stone; 
and, even in the present times, in the layers of sand 
washed from the mountain by the rain water, pieces 
of pure gold are found, some of which weigh an 
ounce. From the ignorance of the inhabitants, how ¬ 
ever, mo.st of these treasures lie totally neglected. 

A very brief and general account of the animals Animals, 
of tins country, is all that can be attempted within our 
present limits. The horses and horned cattle, origi¬ 
nally imported from Europe, have multiplied amaz¬ 
ingly in the extensive plains of South America. 

Asses, mules, European sheep, stags of diflerent spe¬ 
cies, foxes, rabbits, goats, and hogs, arc numerous, 
and great numbers of wild dogs are to be met with. 

These are descended from those of a domestic kind 
that have left their masters in pursuit of the game, 
with which the country everywhere abounds. Ihc 
other wild animals are the puma or American lion, 
the jaguar and cougar, two species of American ti¬ 
gers, which are strong and ferocious animals, and 
commit great devastations among the flocks. The 
jaguar, when full grown, is a large animal, some of 
them measuring five feet from the nose to the root of 
the tail, which is two additional feet long, and so 
strong that they will drag tiic carcase of a horse or 
bull which they have killed to the place where they 
intend to devour it. They are excellent swimmers, 
and Azara mentions, that he has seen them swim¬ 
ming across a large river loaded with their prey. 

The Puma ia a weak and cowardly animal, and is now 
become very scarce in the parts inhabited by the 
Spaniards. The guazuara, called the cougar by 
Buflbn, is 47 inches long, without including the tail, 
which is 26 inches long. It flies from the human 
species, but kills calves, sheep, pigeons, and all other 
smaller animals. It does not stop to eat the flesh, 
but is contented witli licking the blood. Of the 
other animals, the most remarkable are the anta 
or danta, which is between tlie elk and buflalo 
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s species. It is of the size of a lar>;e n!«, has no 
horns, aiul is of singular strength. It is ficquent- 
ly found in the forest.* and plains of I’araguny, but 
bus been so mueli Ininled both i’ur its skin and Hesh, 
th.Ht it is scarce both in Tucuinan and llncnos Ayres. 
'J’he armadillos are very nuaierous all over South 
America, and are of various species, diliering in size, 
and in the nature of tin; armature with which they 
are covered. 'I'he tamandua, or nurunii, or unt-eatcr, 
is S^li inches long, without reckoning the tail, which 
is in length 22i inchc.s, besides a thick hunch of 
lia r at its end, II inches long. Azara enumerates 
various other small animals, which are generally car¬ 
nivorous, preying upon bird.s. reptiles, or other infe¬ 
rior quadrupeds. 'I’he chibi-guazu, which he consi¬ 
ders to be the jaguar of New Spain, or the tiger- 
* e.it. of other countries, is inches, and the tail la 
inehe.s. Wild cats are found of various sorts. There 
.ire also several animals which have the form of the 
martin, the pole-cat, and the ferret, but which are 
much larger and stronger. The sarigue or the fe- 
cimdo, is a .small animal peculiar to America, which 
preys upon jiigeons, mice, insects, eggs, &c. It has 
a long triangular and pointed face; its eyes are 
oblique and jutting out. Its mouth is large, and 
ivell furni.shcd with tooth. Its tail is long, thick, and 
covt'red with scales, which it use.s to climb up trees 
and wails when the surface is in any degree rough. 

It lias long whiskers, and its cars are round, naked, 
and transparent. 

Of the domestic animals, those most worthy of 
note are the lama and the paco, both natives of the 
mountainous par^s of Peru, and inhabiting the higher 
districts of the Tucumnn, and the provinces of Los 
Charcos, and Santa Cruz de la Sierra. The lama is 
u mo.st useful animal, and is capable of carrying hea¬ 
vy burdens in the most rugged and dangerous roads. 

It is about four feel high; the body, including the 
neck, is five or .six feet long. This anitnal bears a 
great resemblance to a camel, excepting that it has 
no hunch on its back. The paco, or vicunna, is a 
species of subordinate animal to the lama, in the 
-ame maimer as the ass to the horse. Their wool is 
tine and long, and is a valuable article of merchan¬ 
dise. The natural colour of it is that of a dried 
lose-leaf; and ivhile every kind of clothing manu¬ 
factured of it possesses a peculiar degree of genial 
warmth, it is at the same time most beautifully silky 
and light. The latna and tlic paco inhabit the high¬ 
est mountain-deserts amid perpetual ice and snow ; 
and the cold, far from being unfavourable to them, 
seems to invigorate and refresh them. The tapir, 
though mure abi^ndant in Brasil, is also found on tlie 
banks of the Parana and Paraguay. It is of the size 
of a small cow, but has neither horns nor tail. 

Of birds, the emu, wliich is generally known by the 
name of the American ostricli, and tlie well-known 
bird of prey the condor, are the most remarkable. The 
emu is bred in the Pampas. It is generally six feet 
high, measuring from tlie head to the feet; and it runs 
with such swiftness that the fleetest dogs arc thrown 
out in the pursuit. Carrion vidturcB, which fly in 
large flocks, are also very common, and feed upon 
numerou.s carcases of the cattle slaughtered for the 
sidie of their hides. 
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nie rivers abound in great varieties of fwh ; and Bnews*' 
of amphibious aiiiraals, there arc on the coast tur- Ayiei. 
tics, seals, and sea-lions; while alligators or cay- 
mans, of a large size, and very voracious, swarm in 
all the rivers. 'I’he interior of the country is infest¬ 
ed by innumerable tribes of reptiles and insects, 
which are brought into life in the damp forests, and 
on the rank soil on the borders of rivers. Serpcut.-i 
also abound in these parts, among which the most 
remarkable is the enormous boa constrictor, whicii 
is chiefly found in the nioi'shy places of the forests. 

In regulating the colonial trade, Spain has uni- Cominercc, 
formly proceeded upon the principle of sacrificing 
the colony for the supposed advantage of tbe mother 
country; and, with this view, such restraints were 
imposed on tlie commerce of her South American 
provinces, ns forced them to depend entirely on the 
parent state, both for the supply of their wants, and 
for the sale of Uieir produce. Tlicy were not only 
entirely debarred from trading with Europe, or with 
any other country, in their own vessels, but their in¬ 
tercourse with each other was either entirely prohi¬ 
bited or obstructed by many severe restrictions. 

Under tills system, the commerce of Spain with her 
colonics centered entirely in the port of Seville; and 
the cargo of every ship destined for the coionieB 
was inspected by a board appointed for the purpose, 
before she could receive a licence to moke the 
voyage. In 1720 this commerce was transferred to 
Cadiz, as being a more convenient port; and the 
commerce was carried on by means of annual fleets, 
which sailed periodically, and which consisted of 
two squadrons, known under the respective iqipella- 
tions of the galleons and the flota. These expedi¬ 
tions were made exclusively to the Gulf of Mexico; 
and it was through Uie ports of I’orto-Bello and 
Vera Cruz alone that the colonics of Spain were 
either supplied with European commodities or found 
a vent for their own productions. Owing to tins li¬ 
mited intercourse, the produce of America was 
exchanged for that of Europe on terms extremely 
disadvantageous. Her markets were always imper¬ 
fectly sujiplied with the conunodities of Europe, 
which bore, in consequence, a very high price ; while 
her own productions, being restricted to particular 
ports, were always liable to arrive at a market al¬ 
ready overstocked. The Spanish colonies lan¬ 
guished under those harassing restrictions; and 
Buenos Ayres, whose territorial resources con¬ 
sisted neither in gold, silver, indigo, cochineal, 
nor in any of those precious products which are 
easily exported, but in bulky and perishable commo¬ 
dities requiring the constant command of shipping, 
remained ibr a long time in a state of obscurity aud 
depression. 

But the operation of this system was eventually 
counteracted by its extreme violence and injustice; 
u) consequence of which it was found impossible, in 
cases where it prohibited the colonies from being 
supplied with articles of the first necessity, to carry 
it into strict execution. Salutary evasions were, 
therefore, connived at, and, in process of time, a 
coiirrabund trade was established, which was found 
so beneticial, that it flourished in spite of all the ex¬ 
pedients adopted to prevent it. The legitimate 
jt z 
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Biunoa commerce was proportionably diminished, and the 
. annual squadron gradually dwindled away from 
J 5,000 to 2000 tons of shipping. 

Those encroachments on the monopoly of the co¬ 
lonial trade plainly suggested the necessity of relax¬ 
ing the restraints by which the colonics were op¬ 
pressed, and of devising some method for ensuring 
to them a constant and adequate supply of European 
produce. In the year 1740, a considerable part of 
the American trade was permitted to be carried on 
by register ships, which, on purchasing a licence 
from the Council of the Indies, were allowed to sail 
at any time, and which, in tlie year 1748, finally 
superseded the galleons and fiotn, after they had 
been in use for two centuries. By means of this in¬ 
tercourse, the American market was more regularly 
supplied with the productions of Europe, and 
Buenos Ayres was benefiteil, along with the other 
colonies, by these regulations. 

Other relaxations of the system of restrunt 
soon followed. In 1774, a free intercourse was 
opened between several of the American provin¬ 
ces; and, in 1778, seven of the principal Spanish 
ports, to wliicli, in 1788, five others were added, 
were permitted to engage in a free trade with 
Buenos Ayres, and with the ports of the South Sea. 
These regulations, together with the erection of 
Buenos Ayres into an independent viccroyalty in 
1778> gave it importance and stability; and, from 
this period, its imports and exports have progres¬ 
sively increased. Previous to the year 1778, not 
more than 12 or 1.5 registered vessels were engaged 
in the colonial trade of South America, and these 
seldom performed more than one voyage in three 
years. But, in that year, their number increased to 
170 vessels, the value of whose cargoes amounted to 
L.1,958,676. Por the further encouragement of the 
trade of Buenos Ayres, salted meat and tallow were 
allowed, in the year 1798, to be exported duty-free; 
and, by this and other regulations, the trade and 
population of the adjacent provinces was consider¬ 
ably increased. Azara gives the following annual 
average estimate of the trade and sliipping of Buenos 
Ayres, taking the average of the years between I792 
and 1796. 


ImportsJroin Spain. 


No. of 
Qsrgoct. 

Prom wiml Porto 
received. 

Value of 
SpaoUb 
Maniifac- 
tuies and 
Prodne- 

tlOIIS. 

Value of 
Ibe Pro- 
dectioin 
and Ma- 
ntifaclureo 
ufotlier 
Natioas. 

Total. 

21| 

Cadiz 

Plastics. 

631,615 

Piaolreii. 

923,313 

1,554,328 

21 

Barcelona and 
Malaga 

5.05,229 

21,845 

617,074 

1 

Corunna 

223,484 

75,584 

233,669 

St Andero 

32,501 

24,187 

56,688 

Vigo 

6,1.32 

4,400 

10,532 


Jijon 

4,684 

2,128 

6,784 


St Lucar 

287 


287 





2,545,364 


In pounds Sterling, L. 535,587 


Exports to Spain. 



No.of 

<;u.. 

aof... 

To wliat 
Poito SI lit. 

Silver in Pi- 
listiesgiii Ill- 
gilts, or 10 
Plate. 

VbIu» of 
Cfold in 
Piastres. 

t'llllIF of 
Proliuce 
ill 

Piastres. 

Total Va¬ 
lue io 
Piastres. 

1.0 

Cadiz 

1,002,557’})4I,798 

447,483 

2,391,845 


Barcelona 
A Malaga 

200,385 

8.3,281 

277,301 

561,568 

n 

Corunna 

938,348 


32,685 

1,656,729 

n 

St Andero 

5,202 

1,6.32 

.50,189 

57,023 

47 





4,667,166 


In pounds Sterling, L. 982,049 


Impoils from the Havannah. 


Sugar 



1.3,0.37 urrobas. 

Confections 



37 ditto. 

Honey 



132 jars. 

Cocoa 



65 arrobas. 

Coffee 



225 ditto. 

Brandy 



1,277 casks. 

nice 



240 quintals. 

Wax 



505 arrobas. 

Pitch and Tar 
Linen 



37 quintals. 
47-3,2 pieces. 

Manna 



90 pounds. 

Dye-woods 



.37-^ quintals. 

Acuna wool 



188 ditto. 

Value in pounds Sterling, 

L. 20,397. 


Exports to the Havannah. 


Silver in piastres 
Salt Beef 
Tallow 
Fine furs 
Sea-wolf skins 
Common wool 
Sheep skins 
Flour , 

Oil ot the sea-wolf 

Copper 

Goose wings 


17,236. 

39,281 quintals. 
10,(>17 urrobas. 
147 
32.S 

80 arrubas. 
113 dozen. 
440 quiiilula. 
25 ditto. 

50 ditto. 

70 


V'alue in pounds Sterling, L.16,067< 


Imports from Lima. 


Sugar 

('ocoa 

Cinnamon 

nice 

Sait Stones 
Indigo 

Wrought iron 


- 4337 arrobos. 

295 do. 

• 75^ pounds. 

• 80 quintals. 

200 

138 pounds. 

- 7 


Value in pounds Sterlingi 
to 


L.5264i 









A\t*s. 


Paraguay tea 
Tallow 
Swan skins 
Negro slaves 
Hoes 
Thread 
Silk stockings 
UiUs 


BUEKO 

£jfports to Lima, 

- - i. j 88 arrobas. 

2800 do. 

20 

83 

J28 

8 

2‘1 


\'alue in pounds Sterling, 1,A‘723. 
lmport.%from the Coast of Africa. 


Negro slaves 
nocs 


Value in pounds Sterling, L.G6,T0.'. 
F..t])orts to the Coast cf Africa, 


SilviT, in piastres 
Value of goods 


120,27G 
J 2,788 


V'iiliie in pounds Sterling, L.27>.087. 

• tlu Nor 17.07> hostilities commenced between 

111? War Spain and Great Britain; and, in con$c(]uence of this 
\titli£ii». event, the trade between the mother country and 
isml on jjer South American colonics was necessarily ex- 

l.uuinicrcc. pQgjjj |.Q (Ijj; maritime hostility of Britain. So effec¬ 
tually was this hostility carried on by the British 
cruisers, that, in 17.08, the trade of the Sjpanish 
settlements was at a stainl; and it was cafculat- 


t * 

annually purchased for Peru and Potosi at the price Bneaet 
of between tlirec and four piastres a-head. These .^y***- 
are driven into the interior by easy journeys to 
Salta, where they arc taken great care of during the 
winter, and when in good condition, they arc con- 
ducted to Potosi, where they sell for eight, nine, or 
ten piastres a-hcad ; and such as are carried to Peru 
sell for higher prices, some for 40 and even ,70 
piastres. Peru and Potosi, and the mountainous 
districts where the mines are situated, arc also sup* 
plied with large droves of cattle from the provinces 
of Buenos Ayres and Tucuman. These arc cither 
caught wild, or they are purchased from the im¬ 
mense pasture lands which extend over a great 
part of the province of Buenos Ayres, and are con¬ 
veyed by easy journeys into the interior. A great 
trade is also carried on, more especially wiicn the 
u$ual intercourse with Europe is interrupted by 
war, between Peru and Potosi, and the other pro¬ 
vinces whicli were annexed to Buenos Ayres in 
the year 1778. These provinces being the princi¬ 
pal mining countries, are on this account populous, 
while, owing to their elevated situation, the cliiuatt 
is bleak, and the soil barren. Supplies therefore, both 
of subsistence and of manufactures, nuist be drawn 
from more fertile regions; and tbe trade in questiua 
consists accordingly in exchanging the produce of 
■ the adjoining provinces for the precious metals which 
form the great staple of the mining districts. Peru, 

Chili, and the provinces to the east, receive front 
the mining countries supplies of gold and silver, in 
exchange for which tlicy send maize, wheat-dour, 
cotton, oil, pimento, sugar, hides, wax, soap, tallow, 

&c. baize, woollen manufactures, and articles for tbe 
use of the mines, See. 


ed that above three millions of hides were lying at Estalla, the compiler of a voluminous collection, Popnlaiicu. 
the warehouses of Buenos Ayres and Monte Video, which contains much valuable information on Soutli 
for which no vent could be found. European goods America, called Viagero Universal, estimates the 
were totally wanting, or had risen to excessive population of this viceroyalty at 1,000,000 of Spa- 
jirices. Linen was not to be had, and the cotton niards and Creoles, besides Indians. He estimates 
stuffs of the country, or those which came from the population of tbe city of Buenos Ayres at about 

Peru, were substituted in lieu of it, and for brandy 40,000, of whom one half are whites or Spaniards, 

and Spanish wines, those of Cuyo were nsed. This Though reckoned the capital of the viceroyalty, it is 
stagnation of trade wius at length relieved by the in- not so populous as Potosi, which, according to 

tervention of the neutred vessels of the Americans, Helms, contains a population of 100,000; an 

which brought European goods to the colonies, and amount which so greatly exceeds all preceding ac- 
took away their surplus produce in return ; and this counts, as to render the accuracy of his information 
contraband intercourse was found so indispensable extremely doubtful, M. Humboldt, in his general 
to the trade of those countries, tliat it was either table of the population of South America, which, 
connived at or openly encouraged. however, he does not give as pretending to accit- 

•, . A very extimsive irade is carried on between the racy, estimates the Sjianish and ('reole population of 
c'-mmerce. lo'^cr and upper provinces of this viecroyalty, and this viceroyalty at 1,100,000; which exceeds Estulla's 
* also with Peru and Chili, The herb of Paraguay, estimate by 100,000. Azara states tlic population of 
known by the name of Paraguay tea, and the cattle the province of Paraguay at 97,500, and that of the 
and mules of the provinces of Buenos Ayres and province of Buenos Ayres at 170,900. 

Tucuman, form the staples of this commerce. The In 1806, a British squadron, commanded by SirK'itwhE*- 
herb of Paraguay is in such demand, tliat the crop Home Popham, appeared in the Rio dc la Plata, 
on the ground is generally sold before it is gathered, from which a force was landed under the command 
The quantity exported to Peru is estimated at of Major-General Beresford, for tbe reduction of 
2,500,000 libs., and about 1,000,000 of libs, are an- Buenos Ayres. Some trifling resistance was offered 
mially sent to Chili. The remainder is consumed in by the Spaniards; but, in the end, General Beresford 
Paraguay, Tucuman, and the other provinces, entered tlie town with little opposition. He appears 
There is a continual demand for mules in Peru and to Iiave been partly indebted for his success to the 
Potosi to carry on the work of tho mines; and it is surprise into which the Spaniards were thrown by 
calculated that about 60,000 of these animals arc this unexpected iiwasion, for when they bad suffi- 
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Hut-nos fienlly wcoveicil from ilioir panic, nad had Icisuro 
. , to consider the iiu-oni-idorahiu tiumbors of their ciit-- 

' mics, the Ih-itish moi-o assailed by such a supti-iority 
of force, that they were compelled to }ie)d them¬ 
selves priboners of war tm the li!th of Aufju.st, liav- 
ing had po'sessiou t)f the phiee for about the space 
of six weeLs. In the iiieaniime, reinforcenienlb ar¬ 
rived from the (.'ape, and Sir Home Pophuin, hav¬ 
ing made an un.sueeessftd attempt on Monte Video, 
took possesMon of the fort of Maldonado, at the 
mouth of the I'latu. Additional reinforcementb hav¬ 
ing arrivetl under the command of Sir Samuel Ach- 
muty, the invaders succt-cded at It-ngth in taking 
Monte Video by storm, and they only waited for 
farther succours to resiiuK- (he attack of the capital- 
'flic expected reinforcements ut Icngtli arrived, in 
.May 18U7, under General Wliitelock, to whom was 
committed the chief command of the expedition; 
and, on the 15th June, a farther reinlurcemcnt was 
received under (ieiierul Crawford. With this f«»rce, a- 
mounting to8000meii,itwie>resolved to attack Ruenos 
Ayres by marching into the town, liut no sooner 
had they entered the place, than they were assailed, 
from all quarters, with a comtnanding and superior 
fire of grape and musketry. The streets were in¬ 
tersected % deep ditches secured by cannon wliich 
poured upon the ussaihuUs an incessant and destruc¬ 
tive fire; while, from the windows and tops of the 
houses, they were exposed to a galling fire of mus¬ 
ketry, to hand-grcuudes, bricks, and stones. In this 
unequal contest, about a third of the Rrilish army 
was cither killed, wounded, or captured, without any 
material advantage gained ; and, next day, an armis¬ 
tice was concluded, which issued in a convention, 
by which it w as agreed that the Rritish should eva¬ 
cuate the Plata in two months; and that all prisoners 
taken on both sides should be restored. 

I.»te Revo- I'lie project of the French Emperor to suhduc 
Intion. Spain, for the jiurposc of establishing Ids brother 
Joseph on the tliroue, gave rise to a sjiirit of ju.st in¬ 
dignation throughout the South Aiiiorietm colonies; 
and when Ills successes seemed to pave the way for 
the subjection of the mother country, their first 
care was to take efiectual measures for tlic se¬ 
curity of their own iiulepcndeiicc. With this view, 
in the town of Ruenos Aj've.s, the government of the 
viceroy was superseded by one of popular np[>oint- 
ment; and tliongli the leaders of the revolution still 
professed allegiuiiee to I'erdinand, it was generally 
believed that they hud secretly resolved to shake off 
the yoke of Spain. Difll-rent views, however, pre¬ 
vailed in other part.-: of the country. In Monte 
Video the llegency of Cadiz was recognised; and, 
in the interior, a counter-revolution was begun 
under the influence of I.inier.s and the adiierents of 
the new government in Spain. To suppress this move¬ 
ment, a force was dispatched into tlie interior, at 
whose approach the chiefs of the counter-revolution 
fled, and being pursued and taken, they were bar¬ 
barously murdered. The opposition to the revo¬ 
lution begun at Monte Viileo, was of a more formi¬ 
dable eburacter. It was directed by Elio, an officer 
of marine, who arrived from Spain with the com¬ 
mission of viceroy, and who, not being able to pre¬ 
vail on the Junta of Buenos Ayres to recognise his 


authority, proceodeU to bombard the city and to de- ^yomns 
stroy its commerce. On the other hand, the .fiiiita '^^,1*'* , 
sent their army against Monte Video, and conipc'lled 
Elio to take refuge within the walls of the fortress. 

An armutiee was afterwards eunchided between the 
parties ; but tlic subseijucnt transactions are yet in¬ 
volved in considerable obscurity. Wc propose to 
reserve the account of the revolution which has 
been begun in these colonies, for the Article South 
Amekica; trusting that, before we shall have ad¬ 
vanced so tiir in the course of our work, the cause of 
independence will have finally triuiiqihed, and that 
we shall then be able to exhibit a di.slinct and .sa¬ 
tisfactory view of its progress, and of its probable re¬ 
sults both to America and to Europe. 

Azara, Voyages en Amrriqne Merit/ionale, tli'joih 
nSl jusqti <*» 1801.4 vols. 8vo. ISOJ) —Humboldt, . 

Political Essay on the Kingdom of New Spain, 4 vols. 

8vo.— Wi\co<xe*s History the Viceroyalty of Buenos 
Ayres, 1806.—Helms's Travels from Buenos Ayres, 
by Patosi and JAma. —Aleedo’s Geographical and 
Historical Dictionary of America and the IVest Indies, 
translated by Thompson, ,0 vol.-. 4to. 1810.— Edin¬ 
burgh itex'ino, Vol. XIX. (o.) 

BUKHARA, or Bokiiaiia, an extensive coun¬ 
try in central Asia, situated to the north of the 
Oxus, which separates it from Khoarism and the 
kingdom of Caubul. Its prinei|)al cities arc Buk¬ 
hara aud Samarcand. This ancient seat of the con¬ 
querors of Asia is now almost entirely unknown to 
Europeans. A few particulars, however, re.speetir.g 
its present state, w'ere collected by Mr Elpliinstone, 
during his residence in Caubul. 

About the begiiiiiiDg of the sixtecntli century, the 
descendants of Timur were driven from this terrilorv 
by the Uzbeks, who, crossing the Jaxaites, swejit 
all before them, till they were .«topt by the central 
barrier of mountain'*. They thus established them¬ 
selves, and have ever since remained the ruling peo¬ 
ple in Bukhara, Bulkh, Fergannah, and Khoaiism. 

The Uzbek.s belong to the gre.it liiee of Turk or 
Toork, which, with the Moguks and Maiulshoor-, 
comprises all the people known in Europe under the 
general appellation of Tartar. The beauty of tliK 
race is celebrated by the Persian poets,; though, for 
this tidiiiiratioii, it seems chiefly indebted to the con¬ 
trast with the hideous deformity of the Mogul a.'^pect. 

The Uzbek.', are generally .short and .stout. Broad 
foreheads, high cheek-boio s, thin lie.irii-*, .oi'l .small 
eyes, form the national features. Their complexion 
is clear and ruddy, and their hair generally black. 

Part of the nation live in houses an*! part in tents. 

Of the latter description, Bukhara eontaiiif a large 
proportion, us a great part of the soil is fit only for 
pasturage. This people have not the remotest idea 
of travelling on foot; every man koep.s a horse or 
a camel; even the beggar must have an ass to ride 
upon, llorsc-flcsli is the favourite food ; hut can be 
obtained only in small quantities unles.'i by the rich. 

Their drink consists chiefly of tea, and koumiss or 
kimmiss, an intoxicating liquor drawn from inare.s’ 
milk. 

The Uzbeks, having embraced Mahomctani.sin at 
a time when they probably had few other positive in¬ 
stitutions, have adopted its precejits in their fullest 
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Qiiklitrd extent. All the details of civil government, and tiie 
II * minutest observances of common life, arc regulated 
ljulkit. jjy jjjj, precepts of the Korun. The King of fiuk- 
hara assumes the title of Commander ot the Faithful; 
he spends a great part of tlie day in teaching the 
Mahoinmedan religion, and of the night in prayers 
and vigils. He reads prayers in his own mosque; 
and will sometimes perform the funeral service, even 
I’or people of low rank. 

In Hukliara, and in all the Uzbek countries, the 
form of government is almost entirely despotic. The 
country is foimcd into divisions and subdivisions, 
which arc governed by oHicers uppointtnl solely by 
tlic sovereign. The villages alone have some share 
in their own administration; but this caiinot form 
any material check on the n)yal authority. The 
, Uzbeks am brave ; they charge with shouts, 
drawn up in three lines which advance succes¬ 
sively to the attack; so that, till the third has 
given way, they cannot be considered ns finally de¬ 
feated. They make admirable light cavalry from the 
rapidity of their movements, and from being patient 
of thirst, hunger, and fatigue, in an extraordinary 
degree. Their laws of war are entirely barbarous; 
inlidel captives are sold as slaves; and this treatment 
being unlawful in regard to Mahommedan enemies, 
these suffer a more cruel fate, and are butchered with¬ 
out mercy. Yet, in the intercourse of private life, 
they ilisplay many laudable qualities. They arc 
honest and -sincere; quarrels are rare, and a murder 
scarcely ever heard of. Their hospitality is such, 
that Mr Ivj[)liin.slone eonsidors liukliaraos the coun¬ 
try of A-ia through which a traveller may pass with 
the grr atest .security. 

The capital city, called als.> Ihikhara, appears to 
he very considerable. Its population is said to be 
equal to that of Fesliavver, and, consequently, ex- 
ceed.s a hmiilrod tiiousand sold-. This city contains 
numerous colleges, supported either by the king, or 
by private foundation.';. Tlic seience.s exclusively 
taught, intleeil, are those of Mahommedan Theology 
and Juu-j>niil','nco; and, even in these, the fame of 
this city IS iiderior to that of I’esbawer. Be.sidcs 
these institutions for education, Bukhara contains 
caravanseiics. on a great .scale, for the accommoda¬ 
tion of trade; and, notwithstanding the rigid attach¬ 
ment of the people to the Malioniniedan faith, stran¬ 
gers of every religion experience the most liberal 
toleration. (b.) 

BULKII, or Baj-k, a kingdom of central Asia, 
situated on flie northern declivity of the immense 
chain of mountain.-, eoiunionly called Ilindoo Coosii, 
which separates it frojii Caubul. It forms thus the 
intermediate state heiwueu that kingdom and Buk¬ 
hara. Some of its vallies, particularly along the 
Oxus, arc lower, and sulfur more from heat, than 
those of Caubul, on the suutiiern side of the chain. 
This country was conquered, at the commencement 
of the sixteenth century, along with Bukhara, by 
the Uzbeks, who have ever since continued the rul¬ 
ing people. Bulkh was coiiqucretl by Nadir Siiah; 
and, notwithstanding several revohitiuns, has since 
gviierally eontimievi in a slate of numinai .subjection 
to ('aubul. Kiliieli Ally, however, an U/.f„ k prince, 
exercises at present an autiiority almost iiKlependcnt. 
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The king of Caubul docs not even draw any tribute 
frtim Bulkh; he is content if it serve as a barrier 
against the northern Uzbek tribes. 

The country is chiefly divided into three large 
province-s,—Bulkh Proper, Khoolloora, and Koon- 
dooz. Its government and manners being those 
common to the Uzbek tribes, have been described 
under the head of Bukhara. Killich Aliy main¬ 
tains an army of l!3,000 horse; after paying the cx- 
pcnce of which, he has a clear revenue of a lack and 
a half of rupees (about L. 19,000). He is much 
beloved by his subjects, and affords such effectual 
protection to trade, that his praises arc celebrated 
by all the caravans which traverse this part of Asia, 
lie scats himself daily in his public apartment, on a 
carpet, without pillows or cushions. Those of his 
visitors whom he wishes to honour, are seated by 
him on the same carpnt; while others must be con- 
teiitcd with the bare floor. He superintends in per¬ 
son every depcartraent of the administration, executes 
justice with strictness, and is particularly attentive 
to the regulation of the bazar, or public market. 

Bulkh is the ancient Bactria, wJiicb, for wealth and 
power, held a high pre-eminence among the king¬ 
doms of central Asia. The capital was kiiovvn under 
the name of Bactra, and seems to have been the 
grand emporium for the commerce of this part of tlic 
vyorld. The Asiatics are impressed with the deepest 
veneration for its antiquity, and call it commonly 
“ the mother of cities.” Immense ruins still attest 
its ancient grandeur ; but the modern Bulkh merely 
occupies a corner of the circuit enclosed by Uie an¬ 
cient walls. The country round, however, is level 
and fertile, contains a great number of villages, and 
is watered by artificial canals. Tausk Koerghaun, 
the capital of Khoolloom, contains 8000 houses, ancl 
the capital of Koondooz still exceeds it in magni¬ 
tude. (n.) 

BUNDELCUND, or Baroelkhan'D, an exten- sjiiMtiou 
sive district of the province of Allahabad, in ilindos- ami Kxieiii 
tan, between the rivers Cane and Betwali, occupying 
a superficies of about 11,000 square miles. The 
south-west frontier lies in about nortli latitude, 
and 80“ 45' ca.st longitude, and the territory extends 
about two degrce.s further north. In general, the 
face of this country is mountainous, high, and rocky; 
its vegetation is scanty, and the inhabitants do not be¬ 
stow much care on the cultivation of it. The sinu- 
iiiits of many of the hills, however, are covereil with 
low copses, amidst which there is but little gra— in¬ 
terspersed. Other parts of the district exhibit .s close 
jungle; and there arc portions, consisting of I'ortile 
soil, which are brought under suitable culture. 

Tlie most valuable of ail fo.ssils, diamond.-, have Diamood 
been long found here, paiticularly near the town of Mims. 
Ptiriia or Pannah. The mines producing them arc 
situated in a range of hills called Bund-Ahill by the 
natives, extending above twenty miles in lengtii by 
between two and three in breadth, and are said to bo 
partitioned into twenty one divisions; but we do not 
know that the whole belong to Bundelcund. Of 
these, the mines of Maharajepoor, llajepoor, Kim- 
luerali, and Ciuddaseah, contain the tine.st diainoiuks; 
and one dug from the last has been reputed the 
largest in tlic world. It was kept in the fort of Cal- 
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ItimHj l- linger, among other treasures of Rajah Ilimmut Ba- 
Iiailur. Several difierent rajahs are proprietors of 
the mines, each liaving the charge of his own, with¬ 
out any interest in the produce of the rest. A su¬ 
perintendent is appointed to inspect the produce, and 
every diamond when found is registered, valued, and, 
if the rujah does not cliusc to keep it, is offered for 
sale.'AVhen sold, he receives two-thirds of tlie value. 
In the reign of the Fimperor Ackbur, the mines of Pan- 
nnh produced to the amount of L.I00,000 annually, 
and were tlu n a considerable source of revenue; but 
for many years they have not been nearly so profitable, 
and it appears that about the year 17,')0, the govern- 
ruciit did not derive more from them than equivalent 
to \,.C)0fi00 j)er annum. Their present value is not 
exactly known. According to tradition, the mines 
were discovered by a fakir or religious mendicant. 

Aspect of The country, at a distanco.frnni the mountains, is 
agreeably diverstlied with clusters of eminences or 
small hills, separate from each other, exhibiting a 
picturesque appearance; and the inhabitants invaria¬ 
bly build tlieir villages at the bottom of a hill. They 
are seldom seen in any other situation, and it is chief¬ 
ly around the villages that the small quantity of grain 
raised in the district is cultivated. But Bundclcund 
not being a fertile country in itself, grain is brouglit 
from the banks of the Jumna and the Ganges. Many 
other commodities arc supplied from the Deccan, or 
middle region of the peninsula, and large herds of bul¬ 
locks are seen continually passing to the hilly part of 
the territory. The forests abound willi tigers, and the 
nbil-gau or white-footed antelope, as also the wild boar, 
which are all hunted by the chief men of tlie country. 

Itilisbilants. The inhabitants, who are called Bundelas, are a 
brave and warlike people, entertaining high notions 
of independence, and impatient of constraint or in¬ 
dignity. They act under the full impulse of those 
violent passions which sway the inhabitants of the 
east, and lead to catastrophes of a nature un¬ 
known to Europeans. An instance occurred not 
long ago, when the fortress of Adjygluir, be¬ 
sieged by the British troops, was evacuated by tlie 
garrison. The removal of the family of the re¬ 
fractory Zemindar who hud occasioned hostilities 
having been directed, his father-iu-Iaw was desired 
to prepare the females of the family for it. Instead 
of doing so, however, be imirderecl the whole and 
their children eight in number, and then put an 
end to his own existence. But what was still more 
extniordiiiiiry, the perpetration of this horrible deed 
was afiparently with the consent, and without any 
eotnpJaiiit of the sufferers. The Boiidehis are cither 
Ifi-.iruius or Rajpoots. About Ditteah and .fhansi, 
llu j are a stout and liandsomo race of men, exhibit¬ 
ing an iqipeiirancc of opulence and content. They 
eoinmonly go armed witli a bow and spear, both 
of wliieli are of excellent quality; and they know 
very «cll how to use them. They testify no ap. 
prehension in engaging veteran troops. Owing 
to tlie intestine connnutions which long pervad¬ 
ed this district, every man carried arms; and 
many, availing themselves of superior force, attack¬ 
ed and plundered travellers, or levied a contribution 
from them, on pretence of guarding the passes w hich 
they Imd necessarily to traverse among the hilb. 
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Very little of their manners and customs is known. BiaulcT. 
Women occasionally burn themselves along witli the \ 
bodies of their deceased husbands, according to a 
remarkable religions principle diffused in the east, 
which now seems universally on the decline. Thu 
inhabitants dwell in towns and villages, of which the 
latter arc much better tlian most others in India; and 
they have numerous strong forts, which they arc ac¬ 
customed to take ond defend with determined vi¬ 
gour. 

There are several considerable towns in the dis-Cliiif 
trict, such as I’annnh, I’irua or Puma, wlicrc the Ra-Towns, 
jah resides on account of its proximity to the di;i- 
niond mines, Chutterpoor, Dilteah, Callingcr, Jyglit- 
poor, Jlmnsi. Chutterpoor, .SO miles distant from 
Rmnah, and from Calcutta, is extensive, well 
built, and the bouses chiefly consist of stone. Por- 
nierly it was in a flourishing condition, a place of 
great and active commercial transactions, and a kind 
of depot for goods carried between the Deccan and 
Mirzapour, which is also in the province of Allaha¬ 
bad, and one of the principal trading tovwis of Ilin- 
dostan. The good* were aftenvards transported hv 
numerous bullocks and camels to the places of their 
destination, and so mudi commerce was conducted 
here, that, wlien Cliatterpoor preserved its greatest 
importance, the duties levied amounted to L. 50,00(1 
yearly. It was founded by one of the rajalis ol' Bun¬ 
dclcund, and occasionally his residence. Ditteah, or 
Duttcali, is a large town surrounded with a stone 
wall, ami is provided with gates. It extends a iiiilv 
and a half in length, by nearly ns much in breadth, 
and is populous and well built, the houses being of 
stone, and eovored with tiles. A spatious ediiiee, 
with seven cupolas, stands at the north-west extre¬ 
mity, which was the former residence of tlu; Rajahs; 
but a palace has recently been built for them on an 
eminence without the town, close to which is a con¬ 
siderable- lake. Tho district of Ditteah was tribu- 
tary to tho Malirattas, and the Rajah could raise 
2000 horse, and as many infantry, esteemed excel- 
lent troops. Some years ago, they testifiwl how 
much they were to be dreaded in an engagement be¬ 
tween tlie Veteran forces under M. de Boyne, a fd- 
niotis I'Vcnch General in the -Muhralta .servici', wlicrc 
all the skill and ahiliiy of the commander could 
scarcely pre-orve the latter from destruction. But 
iiiiiong the iiio-t important places of Bnndelcund is 
Callingcr, the chief town of a suhdivi.Mon of (his dis¬ 
trict, winch seems to have once been an independent 
government, and now includes ten ]jergmiiiaiis or 
circles of villages. It has a fortifie.ition built on a 
loRy rock of great extent, and is deemed impregna¬ 
ble by the natives. The walls are said to no six or 
seven miles in circuit; 1*0 pieces of cannon aro 
mounted on them, and a garrison of MOO men is 
necessary for their defence. Nevertheless, its na- 
tural strength has enabled a smaller number to 
sustain long sieges; and the earlier invaders of Bun. 
deicimd have been eonipellcd to retire afler unsuc¬ 
cessful blockades protracted during several years. 

So lately as the year 1810, the British army, having 
attempted to take it by storm, w-as repulsed with great 
slaughter. However, tho garrison of tliis fortress, 
probably dreading a rei>ctitton of the assault, eva- 
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I]unJ<A> euated the place during the night. No iurtre«8 can 
cmiil. be more eecurc against the irregular opproaclics of 
an Indian army. Here the Rajaii itept his military 
stores and treasure, and it m’bs also the residence of 
the Europeans in his service. It is twenty or thirtpr 
miles from Pannnh, and lies in £4** 58' north lati> 
tude. Jhansi is a considerable town, but smaller 
than Ditteah, commanded by a stone fort on a high 
hill, in £5“ .^1' north latitude, and thirty-two miles 
distant from Chatteqioor, There is a district de¬ 
pendent on the (own, which, from having been seven¬ 
ty or eighty years in the uninterrupted possession of 
the Peshwa, or Chief of the Mahrattas, is in a more 
tranijuil state, and better cultivated than most of the 
neighbouring territories which have undergone fre- 
^i|uent changes. Hence it is frequented by caravans 
iroin various coinmcrciul tow'ns of India; and its 
wealth is augmented by a trade in cloths, and the 
manufacture of carpets, bows, arrows, and spears, 
the prinoipal arms of the Uondela tribes. In the 
year 1790, it aflbrdcd a revenue of about L. 50,000 
unnu.<illy. There is an ancient city called Ouncha, 
but now in decay, whose Kajah was formerly the head 
of all the tribes of Hundelcund, and from whom 
their chiefs received tokens of their investiture. A 
castle which stands here, or in the neighbourhood, 
resembles a gothic building, and is said to have been 
erected by a Kajah of old, who in one day gave or¬ 
ders for building fifty-two forts. This may account 
for the jilaces of strength seen in Bundclcund, for 
which the particular character of its surface is ex¬ 
tremely favourable. 

Besides these, there are several towns, villages, 
and furtifications of consequence in this district, but 
recent events have rendered the preservation of the 
latter of less importance to their owners. 

HiKtor.v. Bundelcund from ancient times has been divided 
into many petty territories, whose chiefs have inces¬ 
santly disturbed the peace of their subjects by pre¬ 
datory incursions on each other. Tho successful 
captures of strongholds in the mountains, was an en¬ 
couragement to the subsistence of warfare; and in 
addition to the numerous ordinary sources of dis¬ 
pute, it is not unlikely that their joint interests in 
tile diamond mines contributed to excite dissension. 
Though the predominance of power induced some 
one of the contending parties to claim the superiori¬ 
ty, it was reluctantly acknowledged by the rest; 
whence, instead of a common bond of uYiion to de¬ 
fend tile country, it was weakened by the distrac¬ 
tions of the whole. The Rajahs of Cailingcr arc 
mentioned by Mahometan writers so early as the 
year lOOH, but it does not appear to have been in¬ 
corporated with Bundelcund for several centuries af¬ 
terwards. Sometime in the sixteenth century, it is 
said that n Bondela, living in Benares, removed to 
a fort in the district of Ounelia, then governed by a 
Jlajuli w'hosc confidence he speedily obtained. This 
Bondela hud a daughter of exquisite beauty of whom 
the Uajali became enamoured, and demanded her in 
marriage. But her father, considering the proposal a 
grievous insult, from one whom certain circumstances 
now' unknown prompted him to consider liis inferior 
in rank, be, in concert with his daughter, plotted a 
diabolical revenge. Acquiescence was given on the 
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part of both, and the Rajah was invited by his bride Bnnilel- 
to the house of the Bondela, w'here the ceremony was 
to be performed. Here a magnificent entertuininent 
w'as prepared, of which he partook plentifully along 
with his attendants; but it was soou succeeded by 
excruciating tortures,—poison had been treacherous¬ 
ly administered, and when the victims became inca¬ 
pable of defence, they were treacherously massi||ped. 

The Bondola then placed himself on the musnud of 
the Rajal), which he enjoyed peaceably until his 
death. He was succeeded by liis son Ber Sing Deo, 
whose descendant is the Rajah of Ouncha, and he 
gained an accession of power by his services to the 
Soubahdar of Allahabad. But he is accused of being 
a great plunderer, and his hi.stury is stained by the 
as-sussinatiun of llie celebrated Abui Fazel, Frimo 
Minister of Ackbar, which is said to have been 
coitiniitted by a banditti under his command. Nay, 
it is affirmed, that he acted in compliance with the 
wishes of Jehangeer, the emperor’s son, who was 
jealous of Abul Fazol’s influence over his father, 
and who, on his accession to Uic throne of Delhi, 
entrusted Ber Sing Deo with the government of all 
Bundclcund, then called Dungush. On descending 
to a later period, wc find that this territory was in¬ 
vaded during the government of the Rajah Chatter- 
saul, about Uie middle of last century, by the chief of 
f'urruckabad; and the Kajah, to aid him in repell¬ 
ing the enemy, applied for support to the Pcsliwa, 

Sewai Bajerow. Success having attended tliem, he 
adopted Sewai Bajerow as his son, and partitioned 
Bundelcund between him and his own sons. But 
allotting him a third of his dominion.^, the land re¬ 
venue of which was estimated at about L.i,t!00,000 
Sterling, was under an express stipulation that his 
posterity should be protected by the I’cshwa, in in¬ 
dependent possession of the remainder. The rest 
of his male issue, said to exceed fifty, were in a 
state of dependence on their two brothers. In time 
this division opened tlic way to dissensions, a civil 
war ensued, and the consequent weakness of the 
chiefs afibrded an opportunity for other invasions. 

All Bahauder, an illegitimate grandson of Bajerow, 
held a command in the army of Seindeaii, the noted 
Mahratta chief, and in the same army wa.s the Ra¬ 
jah Himmut Bahaudar, who not only commanded a 
great body of cavalry, but was the spiritual head and 
military leader of a numerous sect of devotees called 
Go.sseins. Both seem to have fallen under the dis¬ 
pleasure of the Peshwa, and the latter, after retir¬ 
ing to his estate in 178b', soon united with the other 
in attempting the conquest of Bimddcund. The 
Rajah Himmut seems to have had it in contempla¬ 
tion to establish a sovereignty elsewhere; and about 
the year 1787, he was actively engaged in assisting 
the prince IVIirza Jurvaim Uuklit, in raising an army, 
but whose death, which happened suddenly in 1788, 
probably allowed liim more leisure to attend to the 
other object in view. He and bis associates agreed 
that a large portion of the territory to be conquered 
should be assigned to himself, and its revenue ap¬ 
plied to the support of certain troops wliich he en¬ 
gaged to maintain in the service of Ali Bahauder. 

The iirujccted invasion took place in 1789; when 
Ali Bahauder conquered much of the district in 
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Anuitcl- tlic aamo of the Peshwa, of whom he rendered liim- 
self nearly independent; and in a short time the 
' ^ whole was subdued except some fortresses, which 
the Mahrattas have never been able to reduce. 

Some years elapsed before the comjdete establish¬ 
ment of their authority; but an arrangement was 
made with the IV-shwa, whereby he was acknowledg¬ 
ed l^d paiMmount of nil the conquests elfecletl in 
Bundeicund by Aii Baluiudcr, who ei^aged to obey 
him as his sovereign, and to pay him tribute. 'I he iat. 
ter contrived to evade both conditions, however; and, 
after being occupied fourteen years in endeavouring 
to subjugate the country, died in 1 SOJ, dining tlie 
blockade of Cullinger, which, during ten jears, he 
hud truillessly endeavoured to capture. Ali was suc¬ 
ceeded by his eldest son, Shumsherc Bahaiider, then 
absent at Poonah; and Himmut Bulmtidcr, who, to 
retain his own iiiduciice, had for years been exciting 
disaffection among the different chiefs, now appointed 
a relation of 8humslicre, the young rajah, regent 
of Bundelcund until his return. 

A war next broke out between the British and tlie 
Mahrattas. Himmut Bahauder endeavoured to ac¬ 
complish the transference of this district to the for¬ 
mer, while Shumshere was determined to oppose 
tliem vigorously. In September ISO't, Colonel 
Powell crossed the river Jumna for the purpose of 
entering Bundelcund, and was joined bv Himmut 
with a body of 13,COO or 14,000 men. I'he united 
Ibrccs arriving on the banks of the river Cane, wbieb, 
passing the fort of Callinger, falls into the Jumna, 
near the town of Oorah, found the army of Sliuni- 
sliere on the opposite side. It was numerous, oc¬ 
cupied a great extent, and was strongly posted, but 
aticr a short cannonade on both sides it precipitate¬ 
ly retreated. 

At this time a proposal was made by the Mah¬ 
rattas, and accwled to by the British, for the ces¬ 
sion of a portion of the territory of Bundelcund in 
lieu of certain districts in the Deccan, wliich had 
been ceded to them by a former treaty. Forces 
were then stationc'd in Bundelcund for the protec¬ 
tion of other parts, and successive engagements of a 
conciliatory nature were made with Shumslierc, and 
all tlie rest of the cliiefs, whereby the British autho¬ 
rity was rendered paramount. Himmut Bahauder 
hod previously secured an advantageous arrange¬ 
ment for himself; and his death ensuing in the year 
1804, Government provided for his family, and as¬ 
sumed possession of his territory. The troops who 
had been rctainbd in his service, a kind of irregular 
force, now dispersed. Still, however, the tranquilli¬ 
ty of the country was liable to be disturbed, and in¬ 
deed the cession of some ports of it by the Mahrattas 
was only nominal, as they had never been able to 
occupy the strong holds themselves. Thus it was 
judged expedient by the British to bestow a con¬ 
siderable tract, in 1807, to a descendant of the Regent 
Chuttersau), who had been long dispossessed amidst 
contending factions, ors condition of guarding the 
passes and preserving bis territory in peace. Other 
arrangements were made, conceding to the chief of 
Calpee, on the coniines of Bundelcund, a portion of 
the interior, in lieu of the city and district of C'aipcc, 
•md several villages on the Jumna. Meantime it bc- 
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came ncecssury to besiege the fortress of Callinger; 
but notwithstanding the Britisli forces had captured 
many stronghoId.s of the Indians, previously deemed pjjj* 
iiiipregnable, they wen; unsueee.ssful in attempting ■ 
to take it by assault, and, as already observed, gaia- 
cd possession by the garrison retiring in the night. 

Its reduction proved a great accession of power, and 
tended iii.ateriully to tranquillize the district, whiili 
Iiad previously beiyi incorporated with the Br^ti^^h 
empire in the Fast, and a civil establishment consti¬ 
tuted for the regular management of its atfairs. 

The possession of a country such as Bundelcund, 
occupying 11,000 square miles, is of considerable con¬ 
sequence in several respects; and it has been .sug¬ 
gested that the revenue derived from it might be 
mntcriuily augmented, by assmiiing the direction of 
the diamond mines of Pannaii. Nevertheless the' 
occupation of the whole does not seem to have been 
jiiiigcd an iinportiuit object, more especially, Jis, by 
the arrangement above alluded to, with the chief of 
Calpee, lie was left in the enjoyment of a third part 
of them, to which he was otiginaJly entitled, (s.) 

BURGKR (GonrnEy Aui.usrt's), a celebrated 
German Poet, born the 1st of January 1748, at Wol- 
nicr.swcnde, a village in the jirincipality of Halbcr- 
stadt, whore liis fatlicr was Lutheran minister. In his 
ehildliood he discovered little inclination to .study ; 
the Bible and the Canticles alone bad any attraction 
for him: these be knew by heart, and liis first at¬ 
tempts in versification were imitations of the Psalms, 
w'liicl), notwithstanding their defects, gave proofs of 
feeling and a correct car. It is to this first direction 
of his studies that we are to attribute tlie Biblical 
phrases, the allusions to Christianity, and the theo¬ 
logical style, if we may be allowed the expression, 
which we find even in his amatory poetry. He was 
fond of solitude, and indulged in ail the romantic 
sentiments which deserts and the gloom of forests in¬ 
spire. From the school of Ascherslebcn, where his 
maternal grandfather resided, and which he quitted 
in consequence of a severe chastisement, which had 
been inflicted on him for composing an epigram, be 
was sent to the Institution at ilallc; but, at neither 
of these places did he make any very sensible pro¬ 
gress. He discovered a taste only for tlie lessons in 
prosody and versification which were given to the 
scholars of the Institution, in w'hicli liis friend 
Giikingk was a class-fellow with him, who afterwards 
distinguished himself, by his Epistles and Sungs; 
and who has lamented the premature death of Biir- 
ger in an elegy to his memory. In 171)4, Burger, 
who was intended for the clerical office, begun to 
attend the course of lectures given by the profes¬ 
sors of the university. Klolz, a learned classical 
scholar, admitted him of the number of young 
people whose talents he took a pleasure in cultiva¬ 
ting ; but this society appears not to have produced 
the same favourable effect on the moral character of 
Burger as on liis genuis. His conduct prejudiced 
his grandfather Bauer against him, and it was with 
difficulty that he obtained from him sonic farther as¬ 
sistance, with permission, in the year 176‘8, to repair 
to Giittingeii, to prosecute the study of the law, in¬ 
stead of that of theology. This change did not 
make him more regular in his studies ; his manners 
11 
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nUrKpr. became corrupted, and his grandfather mthdrew his 
protection. Burger contracted a number of debts, 
and his situation would have become alto£ .-ther despe¬ 
rate, had it not been for the assistancelof some friends. 
An association, memorable in the annals of German 
literature, had just been formed at Gottingen: it 
reckoned among its members Roje, Bicster, Snren- 
gel, Hdity, Miller, Voss, the two Counts Stolberg, 
C- F. Cramer, and Leisewitz. Burger was admittra 
into it. All of these persons were versed in the 
Greek and Roman literature; and, at the same 
time, all of them idolised Shakespeare. The Ger¬ 
mans are the only foreigners who seem to relish or 
understand the merits of this great genius in the 
same degree os his own countr;|rmen profess to do ; 
and they do not seem to like his genius tlie less on 
pccount of the irregularities objected to it by otlier 
nations. Burger, in a great measure, owed his 
st^le to the enthusiasm which he showed in common 
with his literary friends for our celebrated tragic 
writer. The Iteli^ues of Ancient English Poetry, 
published about this time by Dr Percy, gave an addi¬ 
tional impulse to the direction whicFi his mind had 
taken, and suggested to him some of the produc¬ 
tions which his countrymen admire the most. Of 
all his friends, Boje was the one who exorcised tlie 
greatest iiiHucncc over him in the choice and ma¬ 
nagement of hi.s compositions. He taught him to 
make easy verses, by taking pains; and it is to his 
severe observations that tlie poetical stanza of Bur¬ 
ger owes a great part of tliat elegance and round- 
ness which characterize it. To the same friend he 
was indebted, also, for some improvement in his cir¬ 
cumstances, which, till the year I77~> had been 
very uncomfortable. On the recommendation of 
Boje, he was appointed to the Collectorship of 
Alvengleichen, in the principality of Calenbcrg. 
'J'he winter following, sonic fragments of a ghost 
story, which he heard a peasant girl singing by 
nioon-liglit, caught his imagination, and his Leo¬ 
nora appeared, which soon became popular in ail 
part.-? (if Germany. Soon after the publication of 
this ballad, a circumstaneo occurred to give him still 
greater confidence in his talents: Going a journey 
to his native place, he one evening heard thcsciiool- 
luaster of tiie village, in the room next to that in 
which he lay, reading to the assembled audience 
collected at the inn, the ballad of Leonora, which 
had just come out, and which was received with 
the liveliest mark.s of admiration. This proof of 
.succe.s8 fiattered him more than all the compli¬ 
ments of Ills friends. About this time, he marri¬ 
ed a Hanoverian lady, named Lconhart; but this 
union proved only a source of bitterness to him, an 
unhappy attachment to her younger sister having 
sprung up in his heart. The loss of a stun of 
money, of which liis grandfather had mad(f him a 
present, was the first commencement of the embarrass¬ 
ment of his circumstances. The taking a large farm, 
which he did not know how to manage, increased it, 
and the dismissal from his place, which he was 
obliged to submit to in 1784, in consequence of sus¬ 
picions (probably ill-founded) raised against the fi¬ 
delity of his accounts, gave the finishing stroke to 
VOU U. PAUT II. 
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his misfortunes. He had, a little before, lost his «n»»or. 
wife 5 and it is but too certain that her death was 
hastened by the culpable passion which Biirger che¬ 
rished in his heart. Left with two cliildren, and re¬ 
duced to the inconsiderable emoluments of The Al¬ 
manack f^the Muses, published at Gottingen, which 
ho had edited since 1779, he removed to this city, 
with a view to give private lessons there, and in the 
heme of obtaining from tlie Hanoverian government 
a IVofessor's chair in tlie Belles-lettres. Five years 
after, this title was conferred on him, but without 
a salary ; yet this was the only public recompence 
obtained during his whole life by a man who was 
one of the favourite authors of his nation; and who, 
while yet young, had enjoyed the highest reputa¬ 
tion. Scarcely were the a.she8 of his wife cold, 
when he espoused her sister Molly, whose name his 
poems have made but too famoas,' and who had em¬ 
bittered the existence of his first wife; but he did not 
long enjoy the happiness after which he had sighed. 

She died in child-bed, in the beginning of I786‘. 

From that moment, his own life only lingered on; and 
the fire of his genius seemed extinguished with the 
passion which hadso long nourished it. Hehad scarce¬ 
ly strength enough, in the intervals of his dejection, 
to finish his Song of Songs, a sort of dithyrambic 
or nuptial hymn, intended to celebrate his second 
marriage, and which is a strange mixture of frantic 
passion, religious devotion, and tlie most bombastic ex- 
pressmn. It was the last production of Burger. Hav¬ 
ing studied the philosophy of Kant, he had an idea of 
deriving some advantage from it at Gottingen, where 
it had not yet been taught. He undertook to ex¬ 
plain it ill a course of lectures, which were attend¬ 
ed by a great number of young people. The satis¬ 
faction which the university expressed to him for 
two Cantatas which he composed in 1787, at the 
}>eriod of the fifty years’ jubilee of this illustrious in¬ 
stitution, and his nomination to the situation of Pro¬ 
fessor Extraordinary, reanimated his spirits. For¬ 
tune appearing to smile on him once more, he form¬ 
ed the design of marrying again, in order to provide 
a niodier for his children. During one of the mo¬ 
ments when he was most occupied with this idea, he 
received a letter from Stuttgard, in which a young 
woman, whose style indicated a cultivated mind, ami 
her sentiments an elevated and feeling heart, after 
describing to him, with enthusiasm, the impression 
which his poetry had made upon her, ofibred him 
her hand and heart. Burger spoke of the thing, at 
first, only in jest, but the information which he I'c- 
ceivtal respecting the character, the fortune, and 
personal accomplishments of his correspondent, hav¬ 
ing excited his curiosity, he took a journey to Stutt¬ 
gard, and brought back with him a wife who embit¬ 
tered and dishonoured the rest of his days. In less 
than three years, he saw himself under the necessi¬ 
ty of obtaining a divorce from her, and the ruin of 
his health aggravated the absolute disorder of his 
finances. Confined to a small cliambcr, the favour¬ 
ite poet of Germany wasted the remainder of his 
strength in translations ordered by foreign book¬ 
sellers ; but sickness and grief soon deprived him 
even of this resource, and he must have died in * 
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Burger, the most frightful state of want, if the Government 
of Hanover had not extended some kindness to 
him. He died tho 8tli of June I79<t, of a disor¬ 
der of the bowels, of which he had never believed the 

danger. 

Burger is only remarkable as a lyric poet, lie has 
tried all the ditt'erent species of this class of the pro¬ 
ductions ol' genius; but ho succeeded etninently on¬ 
ly in the song and the ballad. Wo shall, {^erluips, 
cnaracteri/e lii.s genius sufficiently by saying, that 
liis iinugination is more fresh than rich,—that he has 
more sensibility than elevation,—more naivete and 
good nature than delicacy or taste. liis style sparkles 
by its clearness, its energy, and from an elegance 
which is rather the result of labour than of natural 
grace ; he possesses, in short, all the qualities which 
picuso the multitude. Allowing the title of poet 
only to those whose writings were calculated to be¬ 
come popular, he early habituated himself to reject 
whatever up^tcared to him not sufficiently intelligible 
and interesting to all classes of readers. Always 
clear and forcible, be is never either low or trivial; 
and if, at certain limes, there appears a want of se¬ 
lection and care in the details, yet the sentiments 
arc uniformly noble, nnd the moral intention of the 
majority of liis pieces altogether irreproacliable. 
Some breathe the loftiest piety and the purest love 
of virtue. Wicluiid said of him (see the Gcrniar, 
Mercury, 1778), tliat in composing his poem entitled 
Mannerkeitsdiheil (on Chastity), Burger had de¬ 
served better of tlie present and future gcoeratioiis, 
than if he bad written the finest treatise of mo¬ 
rality. This little piece has been inserted in most 
of the collections of liynins for Uie use of the Lu¬ 
theran church. 

There arc three etlitions of Biirgcr's works. The 
two first apimarcd in his lifetime, m 1778 and 1789, 
in 3 vols. 8vo, and the third, alter his death, was 
published by his friend Cli. Keirihurd, b 4 vols., 17.9<)> 
All tlirec were printed utGiittbgen. The last contains 
some {uisthuinous pieces, and miscellanies in prose. 
\Vu must confine ourselves to u short notice of those 
for which their merit or the singularity of the sub¬ 
ject has procured the greatest degree of celebrity. 
X. A translation, or ruthcr an imitation, of the Vigil 
of Venm {Pervigilium Venerii). It is a fine piece 
of poetic diction and rythmical liannony. II. Leo¬ 
nora, a romance, which belongs to the class which 
Burger himself called the epic lyric. The stoiy is bor- 
row’cd from a popular tradition, of wliich the traces 
are to be found in the diilereot countries of the north. 
Leonora was translated into Danish, in 1788,—six 
times into English, by Stanley, I’ye, Spencer, Taylor, 
&c—and from English into French, by Dc la Ala- 
dclaine, in 1811. The translation by AXr Spencer is 
accompanied with engravings after designs by Lady 
Diana Bcauclerc. Two German composers have set 
it to music. Burger often apiiearcd very ill-content¬ 
ed with the vast success of this (woduction of Ilia 
youth. IIo preferred a groat number of his other 
poems, and was biniself the first to blame the puerile 
trick of the play upon sounds which he has there in¬ 
dulged in. III. The Miniaier’s Daughter of Tau- 
hcuhuin. It is the story of the seduction and tragi- 
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cal end of a young girl. There arc in this, as in the Itiirger 
other productions of the same author, some objec> II. 
tionable details, but the whole leaves a deep 
pression. IV. The Inhuman Jlunixmati. V. The 
Song of the Brave; in wiiich the heroism of a pea¬ 
sant, who saves a family from tlie fury of the waves, 
is related with admirable feeling. VI. 'The Song of 
Songs, conceived at the fool of the altar. This is a 
hymn or ode in praise of his Molly. VH. A Tra- 
vesiie of the FatAe if Jupiter and Furopa. This is a 
piece of humour ui' the most clumsy kind, and in a 
taste the most wretched, yet it had a great rim 
when it first appeared. VIll. A translation, m 
iambic verse, <f some baiAs of the Jhad. The 
choice of the measure is by no moans happy. 

He w.as accordingly requested, ironically, to st t 
about translating.’Anacreon into hexuiuoters, whovi 
he had finished his version of Homer into Ger¬ 
man Iambic'S. IX. An excellent Translation <f 
Shalcespeafs Macbeth, X. Pieces tf Poetry am' 

<f Rhetoric.nl Prose, lie had begun to write cri¬ 
tical observations on his own works, with equal se¬ 
verity and sagacity. But he has only left some frag¬ 
ments of this work. XL He w'os editor of the (iiit- 
tingen Almanack <f the Mtcse.s, from 1779 to I7i>t. 
Vettcrlein, PbJit/, and Engel, have published a se¬ 
lection of the poetry of Burger, with notes ; and ce¬ 
lebrated composers, sucli as Sdiulx and lieicharctt, 
have set u great uunilier of his songs to music. 

Burger’s third wife, whom German biograiilij lias 
thought worthy to have her name as-suciateii with his 
on account of her taste for literature, and particular¬ 
ly poetry, is author of several pieces in verse, insert- 
e<l m the (Collections, 'i'hc one having for its title 
'The Raillery o/ a Mother, is sufficient to prove her 
poetical talent. 

See the account of Burger in the sixth Volume 
of tho Biographic Lnivcrsclte. {•/:.) 

BUSL'HING (Ani’oxy Fuliikhick). This very 
eniincnt Geographer was born at Stadthageu, a vil¬ 
lage of Westplidia, on the 27th Septcniber 1724. 

Ill his youth he laboured under peculiar disadvan¬ 
tages, arising from the disorderly life led by his fa- 
tlier, nnd from the narrow means of education which 
his native town afforded. Fortunately, a clergyman 
of the name ol' Haubrr, pleased with the promising 
talents of the young man, undertook to give him 
gratuitous instruction. He laid a solid foundation 
of learning, and also of a piety which, though fer¬ 
vent, was always accouipaiiied with nuideration and 
mildnt ss. At the age oi'eiglitceii, young Busching 
was driven from his father’s house, on account of the 
zeal with w hich he espoused the Ciur.:e of his patron, 
on occasion of a controvert in which he was in¬ 
volved. Hauber, however, procured for him the 
means of continuing his studies at Halle. There, 
by his application to learaing, and his irreproaclialde 
conduct, he acquired numerous friends. They pro¬ 
cured him the appointment of tutor iu the family of 
the Count de Lynai-s, who was then going as ambas¬ 
sador to Petersburgb. 'Hie observations made by 
Busching on this journey decided tli« pursuits of his 
future life. In travelling through Poland and 
Uussia, he compared the actual features of those 
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Ktiocliine* regions with the desepptions given of them. lie 

''.^^'^^thus bocatnc sensible of the miserably defective 
state of geographical science, anjj^esulv .d to devote 
his life t<» its improvement. IfilFithdrcw as soon ns 
possible from the Count’s family, and went to re.si(ie 
at Copenhagen, devoting himself entirely to this new 
pursuit. In 1752 , ho presented the first specimen 
of his powers in a Description of the Counties of 
Sleswig and Holstein, a work which produced a fa¬ 
vourable idea of his accuracy and ability. He soon 
after removed to (Jottingen, and married Christiana 
Diltlu-y, a young lady of great accomplisliraenla, 
authoress of a volume of [roems, and to whom ho 
had been cngjiged from the time of his departure to 
Russia. Here, on account of a work which ap¬ 
peared to dissent from some of the I.utlicran te- 
iicts, ho was excluded from tho theological chair, 
for which he had become a candidate. The cha¬ 
grin occasioned by this disajtpointiiient, induced 
him to accept an invitation to the German congre¬ 
gation at Petershurgli. He was employed tliere, 
also, in orgiinijiing a school, wliich, under his au¬ 
spices, soon became one of the most flourishing in 
the norlli. This school was superintended by Mar- 
shal !\Im\ich, nho, at first, showed grtnit favour to 
Husehiiig : hut being accustomed to entire obsequi¬ 
ousness from all connected with him, he did not ac¬ 
commodate himself to the hardy independente of 
the (iernian sage- A collision arose, in consequence 
of which Busching announced to his congregation, 
that he was under the necessity of returning to Ger¬ 
many. The Empress expres.sed much dissatisfac¬ 
tion at the conduct of IMunich, niul made very high 
offers to Busching if he would consent to remain; 
but he ileemed it tinworthy of him, after having 
resisted the introaties of his congregation, to yield 
to the favours of (he Court. He returned to Ger¬ 
many without any fixed object or establishment in 
life, and went, at first, to reside at Allona. Next 
year, however, he was called to superintend an ex¬ 
tensive establishment for education, which had been 
formed at Berlin, under tho auspices of the great 
r'rcderick. His ap[>ointments here were liberal, and 
his exertions proved of signal benefit to the institu¬ 
tion, of which lie became the head. His writings 
and example gave a new impulse to education 
throughout Prussia. He spent a nunibcr of hours 
every day in the fiistituto,—superintended the pro¬ 
gress of every pupil,—and inspected the minutest 
details connectetl with its prosperity. He gave also 
courses of I.eeturcs on the History of the Arts and 
Sciences. This labour did not interrupt the compo¬ 
sition of his numerous works. The Queen loved his 
society, and, at first, often invited him to dine with 
her; but, tinding that such engagements occupied 
100 much of his time, he intreated her Majesty to 
allow him to devote himself, as much as possible, to 
his numerous labours. Though seized with dropsy, 
which occasioned a series of the most cruel sufterings, 
he did not remit his academical labours, till the dis¬ 
ease, coming to a crisis, terminated his life on the 
«.Sth May 17.<)3, in the (jftth year of his age. His 
wife had died in 1777, and he had contracted a 
second marriage with Mad*'. Beinbeck, the daugh- 
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ter of a clergyman at Berlin. By the first mar* Basehlng 
riage, he had two children, who survived him; by . 
the second, lie had six, who, except one, all died in 
infancy. . 

Few authors, even in Germany, have produced 
a greater number of works than Busching. The 
entire number, as enumerated by Meuscl, in his 
T.exicon if German Authors, amounts to more than 
a hundred. They may all be classed under the 
following heads: 1. Geography and Historj'. 2. 

Education. .•}. Religion. 4 . Biography. The first 
class comprehends those upon which his i'amo 
chiefly rests. He possessed not, indeed, the geo¬ 
graphical genius, if we raaj' so speak, of D’An- 
ville; his skill in the construction of maps, his quick 
eye, or his sagacity in eliciting the truth from 
hints and imperfect notices. He may be regarded, 
however, as the creator of modern Statistics ,—that 
science wliich exhibits the present state of every king¬ 
dom, its civil and political constitution, its wealth, the 
productions of nature, the exchanges of commerce, 
and the establishments fur public instruction; all 
these particulars arc detailed in his works in the full- 
e.st manner, and from the most careful investigation 
of original materials. His works, devoid of the orna¬ 
ments of style, and composed of minute details, are ra¬ 
ther useful to consult, than profitable to read; but this 
is a fault to which most writers of his country are 
liable. His grand work is the Netic Urdbeschrcibung, 

Neto Geographical Description of the Globe. Tlio 
four first parts, which comprehend Europe, were 
published in four successive volumes, from 1754 to 
I7b'l, and have been translated into all the European 
languages. Tliey appeared in English, with a pre¬ 
face by Murdoidi, in six volumes 4to, London, 1762. 

He published also in 1763 the fifth part, being tlie 
first volume upon x\sia,containing Asiatic Turkey and 
Arabia. It displays un immense extent of research, 
and is generally considered as his masterpiece; but 
Iia.s not been translated citlier into French or Eng¬ 
lish. 

Besides this great geographical Work, Busching 
was the editor of a valuable collection, entitled jVfa- 
gazine for the History and Geography of modern 
times, 22 vols. 4to. 1767*88; also of a Journal ap- 
proimatvd to the Notice of Maps, Berlin, 1773-87. 

The elementary works on education, published by 
Busching, arc very numerous, and have long held 
a distinguished place, even in a country so emi¬ 
nent as Germany, in this bninch of literature. If, 
in some departments, better works have now been 
produced, it is by labouring on the foundation of 
Buscliiiig. His theological writings are not very 
highly esteemed. In biography, he wrote a num¬ 
ber of articles for the liistorkal Magazine; also 
A Collection <f Biography, in six volumes, I78.'?-<>, 
including a very elaborate life of tho great Fre¬ 
derick. (b.) 

BUTESHIRE, a county on the west coast of 
Scotland, in the Firth of Clyde, comprehends the 
Islands of Bute, Arran, the Cumbracs, Inchniarnoch, 
and a few smaller islets. 

Bute, which gives name to the county, is sepa- Sitnatiou 
rated by a narrow channel from the district of Cow-*B<*li**?‘J** 
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Bntcaliirr. d 1 in Argylcbltirc. It is about 15 miles long, and 
Sj miles oroad, but so much indented by the sea 
that the heads of some of the bays on the opposite 
sides of the island are pot more than a mile distant} 
and it contains nearly 30,000 acres, of which more 
than a half is susceptiMc of cultivation. The coun¬ 
try is generally low, few of its hills rising more than 
200 feet above the sea. The climate, though very 
moist, is so mild us to be compared with that of Dc« 
vonshire; and the soil is for the most part dry, and 
naturally fertile. 

Agricnlliirc. A former Marquis of Bute, to whom seven-eighths 
of the island belonged, began, so early as 1758, to 
promote the improvement of the island and its in¬ 
habitants ; but his plans, though apparently well cal¬ 
culated for this purpose, do not seem to have ef¬ 
fected any favourable alteration, probably owing to 
his absence from the countiT, and to his time having 
been engrossed by public aniiirs. The present Mar¬ 
quis, however, has within these few years displayed 
a very laudable attention to tlie same object. An 
eminent agriculturalist has been employed to survey 
the island, and to point out the defects in its hus¬ 
bandry in a small treatise which is distributed gratis; 
and young men have been sent to the border coun. 
tics, as apprentices to some of the best fanners in 
that district, to whom the noble proprietor means to 
give a preference as tenants. All the crops common 
in the lowlands of Scotland are cultivated in Bute; 
and, though modern husbandry be yet in its infancy, 
its progress in the southern parts of the island, where 
the land is enclosed with white-thorn licdges, is by no 
means inconsiderable. 

Mineinl!). Slate and limestone arc found in various quarten 
of the island, from which also there is ready access 
to the noted limestone quarries in the north of Ire¬ 
land. Coal has not yet been discovered. Beds of 
sea-shells abound on the western side, and vast quan¬ 
tities of sen-w'eed are thrown upon its shores. 

Fulierits. The herring-fishery was formerly prosecuted by 
the inhabitants of Bute with great success; but of 
late it has declined, and at present docs not much 
interfere with agriculture, as it is chiefly confined to 
the town of liothsay. White fish and shell fish, 
though abounding on the coast, have been hitherto 
much neglected. In the town of Uothsay, the prin¬ 
cipal town of Buteshire, from which the heir appa¬ 
rent to the Britisli tlirune takes the title of a Scot¬ 
tish duke, there has been a cotton manufactory for 
several years. The vessels belonging to this port in 
1812 carried 5195 Ions ; and it has a regular com¬ 
munication by packets with Greenock, and by a 
daily mail-boat with Largs in Ayrshire. 

Rdim. In the ruins of the castle of Kothsay, the princi¬ 

pal residence of the Stuarts, ancestors of the pre¬ 
sent family of Bute, till it was burned in 1685, are 
still pointed out the bedchambers and banquetting 
rooms of Robert II. and 111. the last Scottish mo- 
narchs who inhabited this venerable pile. Mount 
Stuart, the seat of the Marquis of Bute, from which 
he takes his second title, is an elegant house, with 
fine woods and pleasure-grounds, situated about two 
hundred yards from the eastern shore, and com¬ 
manding a delightful view of the navigation of the 
Firth of Clyde, and of Uie opposite shore. 


Arran, lying about twelve miles south from Bmesfrire, 
Bute, is something more than twenty miles long and 
from eight to eleuBU miles broad; and contains, by Arran, 
the latest estimati^- more than 100,000 acres, of 
which only a seventh part may be fit for cultivation. 

It is an extremely rugged and mountainous country', 
particularly the northern jiart, in which the valleys 
are deep and romantic. Goatfield, a mountain Suiface. 
nearly in the centre of the island, is about 3000 
feet high, and a few others approach to the some ele¬ 
vation. The climate, in winter, is exceedingly se¬ 
vere ; and, like that of all the other western isles, 
moist during the other seasons. With the exception 
of a few farms, the whole island belongs to the DuLo. 
of Hamilton, who has very lately begun to take an 
interest in its improvement, and expended a consider¬ 
able sum in making roads, bridges, and small har¬ 
bours. Game is in great abundance, particularly 
grousc, which are surprisingly numerous on the 
mountains. Limestone, marl, and slate, are found 
in different parts, and there are indications of coal 
also. The herring fishery is prosecuted to great ad- 
vantogc. Arran has two remarkably fine harbours, flarhoHi,. 
Lamlash on the east side, and Loch Uanxu on the 
north. Its agriculture docs not seem to have im-Af’iicut- 
proved much since the time when Pennant visited it.turc. 

The arable land of a farm is still occupied in in¬ 
termixed ridges, or what in Scotland is called noi- 
rig, by a society of tenants, who interchange their 
possessions every year, or every two years at the 
longest; and, adjoining to this portion, a common 
pasture is allotted for tiicir cows, under the charge 
of a herd. Tlie highest grounds are held in coin- 
nionty by the tenantry at large; and, as soon us the 
crops arc removed, the live-stock pasture indiscri¬ 
minately over the whole island. Sec the Article 
Arran in the Encycloptedia, 

The CuMBRAKS are two small islands on the coast Cumbracs. 
of Ayrshire, but do not, as has been inadvertently 
stated in the article Avrsiiirk, make a part of that 
county. The largest, which belongs to the Marquis 
of Bute and tlie Earl of Glasgow, contains about 
four square miles, of which a half is cultivated ; 
an<l the smallest, the property of the Earl of Eglin- 
ton, only one mile, on which there is a light-house, 
with four or five families, and a great number of 
rabbits. 

iNCiiMARNOcii, a beautiful islet, lies to the south- Inclunai- 
west of Bute, and takes its name from a cliapel on 
it, deilicated to 8t Marnoch, of which the ruins are 
still visible. Its surface is less tlian a square mile, 
and about a third of it is cultivated. 

Pladda, another islet belonging to Buteshire, piaddd. 
is about a mile to the cast of Bute. A light¬ 
house was erected on it a few ^cars ago. The 
only other islet worthy of notice in this county is 
Lamlash, which covers the harbour of that name in 
Arran. 

The county of Bute sends a Member to Parlia¬ 
ment alternately with Caithness; and Kothsay, the 
only royal burgh it contains, unites with Ayr, Irvine, 
Campbelton, and Inverary, in electing a Member for 
the boroughs. Tlie valued rental, according to the Vaiueil »r.'l 
books of the collector of die land-tax, is in Scots Ki-al Kent, 
money L. 15,042, 13s. lOd., divided among only 
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" J . tail is a third of the whole. The real rent in 1811 
fabauw. jjjg lands L. 18 , 591 , 98. 2d., »nd for the 
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houses L. 2310, Is. 7d. Sterling. The following Boteahira 
tables exhibit an abstract of the returns nude \mder « J ■ 
the Population Acts of 1800 and 1811. tabanii. 


1800. 


HOUSE.S. 

1 PEK8UNS. 

OCCUPATION.S. 


lobabited. 

By how 
many 
Familiei 
occu- 

UDiobabited. 

1 - 

Males. 

Fcmalei. 

Pfriota 
chiefly em¬ 
ployed in 
Agricid- 
lure. 

Persons 
chiefly em¬ 
ployed in 
Ttwe, Ma- 
Dulactures, 
or Hutdi- 
craA. 

All olher 
Persons nol 
comprised 
in tbe two 
prenediug 
classes. 

Total of 
Penons. 

1911 

2501 

17 

5552 

62.89 

3i6l 

4821 

3809 

11.791 


1811. 



HOUSES. 

PERSONS. 

OCCUPATIONS, 


Inhabited. 

By how 
inauy 
families 
occu¬ 
pied. 

Uninhabited. 

Males. 

Females. 

families 
chiefly cm- 
ployed in 
Agricul¬ 
ture. 

families 
chiefly cm- 
iloyed in 
Trade, Ma¬ 
nufactures, 
or Handi¬ 
craft. 

Vil other j 
/■Vimf ties not 
romprised 
in the two 
preceding 
ulanes. | 

] 

Total of 
Persons. 

2047 

2618 

.88 

5545 

6488 

1214 

530 

874 

12,03.3 


(a.) 
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CABANIS (Peter John George), a distinguish¬ 
ed Writer and Physician at Paris, wos born at Conac 
in 1757 . His father, .fuhn Baptiste Cabanis, was a 
lawyer of eminence, :u)d chief Magistrate of a dis¬ 
trict in the lower Limousin; highly respected for 
his extensive knowledge and inflexible integrity, and 
entitled to the gratitude of his country fur the many 
improTCinents he has introduced in agriculture and 
fanning. He brought the culture of the vine to 
great perfection in his province, and introduced a 
mixed breed of sheep, by crossing the Spanish with 
those of Limousin and Berri. France is more par¬ 
ticularly indebted to him, however, for the success¬ 
ful methods he discovered of grafting fruit trees, and 
also for contributing to render more general the use 
of the potatoe in the southern provinces. He was 
exceedingly anxious that his son, the subject of the 
present article, and who had given early indications 
of talent, should have the advantage of a learned 
education; and, accordingly, placed him, when only 
seven years old, under tbe tuition of a neighbouring 
priest. It was remarked, that, even at this early 
age, he had acquired habits of steadiness and perse¬ 
verance, from which, under proper direction, the 
best results might be expected. At the age of ten, 
he entered the college of Brivc, where the severity 
of discipline to which he was subjected, had an in¬ 
jurious effect upon his temper, and fostered that ha¬ 
bitual impatience of restraint which formed part of 


his character, and which afterwards so fre<|uently 
operated to interrupt his progress. When raised to 
tlie second class, he was fortunate in meeting with a 
master whose kind treatment soon softened a dispo¬ 
sition, which harshness only had rendered stubborn 
and intractable. He was not only reconciled to 
study, but applied to it with the utmost diligence, 
and became passionately fend of the great models of 
poetry and eloquence that were put into his hands. 
At a later peftod, being again exposed to the rigorous 
control of ou of tlie heads of the college, his spi¬ 
rit was agaiiTToused; he came to the determination 
of provoking the anger of his master, and even suf¬ 
fered himself to be accused of a fault of which he 
was innocent, in the hope that he might get expell¬ 
ed. Persisting !n this extraordinary mode of cc.i- 
duct, he soon accomplished his object, and was sent 
back to his father. But far from enjoying aXy re¬ 
laxation under the paternal roof, he now found him¬ 
self under a subjection still more rigorous and insup¬ 
portable tlian that from which he had managed to 
escape. Indignant at the yoke imposed upon him, 
he relapsed into his habits of obstinacy, and would 
do nothing. After a year bad thus passed in sul- 
lenncBs, fais father became sensible that other mea¬ 
sures than those of severity must be tried, and adopt¬ 
ed the bold expedient of taking him to Paris, and 
leaving him there, at the age of fourteen, without 
any restraint on his actions, or even commissioning 
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^^1^ ^ an3' one to cuperintend his conduct. The experiment 
was lm7,aidous in the extreme; but it was attended 
willt complete success. Young Cabanis no sooner 
felt hiniaclf at full liberty to do as he pleased, than 
bis love of literature revived, and he engaged with 
ardour in the pursuit. He hod formerly |utid no at¬ 
tention to the lectures of his professors; hut he now, 
of his own accord, resumed those branches of his 
education in which he had retnained deficient, and 
prosecuted them with the same perseverance which 
throughout nuirked his character. He devoted him¬ 
self entirely to the cultivation of his mind, and asso¬ 
ciated only with n few chosen companions of his own 
age, wlio liad a congenial taste for literature, and an 
equal desire of improvement. 

Thus constantly occupied, two years passed away 
with a rapidity which astonished him, when he re¬ 
ceived a letter from his father, offering him the place 
of sccrctarj’ to a Polish nobleman of high rank, lie 
had now to choose between accepting a situation, 
which, although it would totally interrupt Iiis pre¬ 
sent pursuits, might give him Uie power of resuming 
tlicin nt some future period, or returning to his fa¬ 
mily, where he felt that all his exertions must be 
paralysed, and his hopes blighted by neglect. He 
embraced, therefore, without hesitation, the offer 
made to him, and, though only sixteen, cunmiitted 
himself into the hands of strangers, in a distant 
country, which was represented to him as in a state 
of barbarism. This was in 177S, the year during 
which tliat Diet was sitting, which was to deliberate 
upon giving its sanction to the first partition of Po¬ 
land. I'he corrupt intrigues and compulsory mea¬ 
sures which were practised on that occasion, gave 
him an insight into the affairs of the world peculiar¬ 
ly revolting to a youthful and generous mind, and 
inspired him with a contempt for mankind, and a de- 
nec of misanthropic gloom, which are generally the 
fruits of a later experience of human depravity. He 
returned to Paris two years after, when Turgot, the 
friend of his father, was Minister of Finance. On 
being presented to him, he was received with kind¬ 
ness, and would soon have been placed in a situation 
perfectly conformable to his tastes and wishes, bad 
not a court intrigue produced the sudden downfal 
of the minister. * 

Thus, the only fruits which he had Mthercd from 
his travels, were the knowledge of th^rerman lan¬ 
guage, and a premature acquaintance with the 
worm. He now felt the necessity of making up 
fur the time he bad lost, and again applied to his 
studies with his former aixlour. His father feeling 
it incumbent upon him to second his efforts, secured 
to him the meajis of subsistence for two or three 
years longer, which was all that Cabanis desired. 
He had contracted a friendship with the poet Kou- 
cher, who possessed some celebrity. Tins connec¬ 
tion rekindled his taste for poetry; and the French 
Academy, having proposed, as a priie subject, the 
translation of a passage in the Iliad, }»e not only 
ventured to appear as competitor, but set altout 
translating the entire poem. The two specimens 
which he sent to the Academy, did not obtain any 
public notice; but they were judged of favourably 
by several persons of taste; and some other frug- 
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ments that were published among the holes to the Cshsau. 
poc*m Drt Mots, met with general approbation. Ho' 
received the approbation of those critics who were 
tlie dispensers of literary fame in Paris, and was in¬ 
troduced at once into a large circle of acquaintance, 
where he was cvcrywlierc greeted witli acclamation. 

He was soon, however, sensible of the emptiness of 
these applauses; and dissatisfied with successes that 
offered no prospect of solid advantage, he sunk into 
a state of melancholy, which, togetlu'r with his ex¬ 
cessive application to study, began visibly to prey 
upon his constitution. His father now urged him to 
choose a useful profession, and he at length decided 
for that of medicine, which, embracing such various 
objects of study, presented an ample field for the ex¬ 
ertions of his active mind, while it necessitated that 
degree of bodily exercise, which had become .soneces-, 
sary for the preservation of his health. Dubreuil, 
whose counsels liad had much influence with him in 
forming this determination, offered to he his guide 
in the new and arduous career wfiicli he was com¬ 
mencing. Cabanis continued for six years the pupil 
of Utis able master, fallowing his steps bolli in lii.i 
hospital and private practice, and conducting his 
studic.s conformably to liis instructions. In I78f) he 
publisiicd Ohscrvatiaiis siir Ic.i linpilniu ; a work 
which procured him the appointment of Adinini.stra- 
tor of llospituls at Paris. 

His state of health, in the midst of his laborious 
professional exertions, requiring occasiunal rela.xa- 
tion in the country, Ite fixed upon Auteui), in the 
iniiiicdiate vicinity of Paris, a.s hi.s place of residence. 

It was there that he became acquainted with the 
widoiv of Hclvctius, and ever after cherished for that 
excellent woman tlic affection of a son, ns she, on 
her part, fulfilled towards iiiiii the duties of the kind¬ 
est mother. He spent all Ins leisure hours in her so¬ 
ciety ; and profited by the opportunity her house af¬ 
forded him of cultivating the acquaintance of the 
most distinguished literary men of that period. He 
continued liis intercourse with Turgot, was on terms 
of intimacy with Condillac, Thomas, and D’Alem¬ 
bert ; aird acquired the friendship of llolbucli, Frank¬ 
lin, and Jefferson. During the la.st visit which 
Voltaire made to Paris, Cabotiis was presented to 
him by Turgot, and read to liini |>art of his transla¬ 
tion of the Iliad, which that acute critic, though 
old, infirm, and fatiguod with his journey, listened to 
with great interest, and b. stowed much commenda¬ 
tion on the talents of the author. Cabanis had now, 
however, long ceased to occupy himself with that 
work, and fully engaged with the studies and duties 
of his profession, had renounced the cultiv ation of 
letters. He even bade a formal adieu to poetry in 
his Sement d'ait Medecin, which appeared in I78S, 
and is a free imitation of the Greek of Hippocrates, 
but is more remarkable as exhibiting the author in 
the light of a sealous friend to liberty. Politictil in¬ 
terests were now, indeed, beginning to engross the 
general attention, and the muses were deserted 
omidst the contentiona of parties, the din of arms, 
and the various anxieties and passions, which were 
called into play during this eventful period. Ca¬ 
banis espoused with enthusiasm tlm cause of the ro- 
volution, to which he was attached from principle, 
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CalMius. and of whic\ the opening proepecU vere so conge* 
^ nial to his active and ardent mind. But however he 
inay lure shared in the intoxication wl.' di seized its 
early partizens, it is certain that he had no partici* 
pation in the criminal excesses which followed, and 
which have left so indelible a stain upon tlie history 
of those times. 

During the two lost years of Mirabeau’s life, he was 
intimately connected with that extraordinary man, 
who had the singular art of pressing into hu service 
the pens of all his literary friends, whom he engaged 
to lurnisli him with their ideas, in writing, on the 
political topics of the day, that he miglit afterwards 
combine them ns he chose, and adopt them as his 
own. (’abunis united himself with this disinterested 
association of labourers, and contributed the Tra- 
^vail sar I'education pubUqne, —a tract which was 
found among the papers of Mirabeau at his death, 
and was edited by the real autlior soon after, in 
1791. During the illness which terminated his life, 
Mirabeau confided himself entirely to the profession¬ 
al skill of (^abanis; and though repeatedly and 
strongly urged, as liis danger increased, to have 
farther medical assistance, constantly refused to have 
recourse to any other advice. Of the progress of 
the inalidy, and the eiretinistanccs attending the 
di-ath of .^li^ab(■au, Calmnis has drawn up a very de¬ 
tailed iiiirrativc, wliieli, whatever proof it may afford 
of the warmth of his friendship for his patient, is not 
calculated to impress us with any high idea of his 
skill in the tre.itiiient of an acute infiammatory dis¬ 
ease. 

Condorcet was another du<t itiguished character 
with whom Cabanis was on terms of intimacy. The 
calamitous events of the llevolution, and the relent¬ 
less persecution nliich the former was fuiibring from 
the party which had gained the ascendancy, tended 
only to unite them still more closely in the ties of 
friendsliip; and Cabanis exerted every nteans in his 
power to avert his itn()ending fate. But all his 
efforts were luiavailing ; and he had only the melan¬ 
choly consolation of preserving the last writings of 
his unfortunate friend, and of collecting his dying 
witdiee relative to hLs wife and children. Soon after 
this event he married Charlotte (rrouehy, sister to 
Madame Condorcet, and to General Grouchy; a 
union which was a great source of happiness to him 
during the rentaindcr of his life. 

After the subversion of the government of the 
terrorists, on the establishment of central schools, 
Cabanis was named Professor of Hi/gihic, in the 
medical schools of the metropolis, ilc was chosen 
member of the National Institute the next year, and 
on the following, was appointed Clinical Professor. 
He was afterwards member of the Council of Five 
Hundred, and then of the Conservative Senate. The 
dissolution of the Directory was the result of a nto- 
tion which he made to that effect. But his political 
career was not of long continuance. He was pro¬ 
foundly affected at the turn which the ailairs of his 
country were taking, so unfavourable to the cause of 
liberty, and so dispiriting to the friends of humanity; 
aud tlie latter years of his life w'ere, in consequence, 
deeply tinctured with melancholy. A foe to tyian- 
ny uuder every dtape, he was decidedly hostile to 
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the poli^ of Buonaparte, and had constantly r^ect- 
ed di his solicitations to accept of a place under hb 
government. 

For some years before bis death, his health be¬ 
came gradually more impaired, m consequence of 
the exertions and anxieties he had undergone; and, 
in the spring of ISOJt he had a slight apoplectic at¬ 
tack, from which he soon recovered. He took, 
however, the warning that was thus given him, and 
retired from Uio laborious duties of his profession, 
spending the greatest part of his time at the chateau 
of his father-in-law, at Meulan, about thirty miles 
from Paris. Here he again solaced himself with 
reading his favourite poets, and even hud it in con¬ 
templation to resume his translation of the Iliad, 
which had been the first effort of bis youthful muse. 
The rest of his time was devoted to acts of kindness 
and. beneficence, especially towards the poor, who 
docked from ail parts to consult him on their com¬ 
plaints. Increasing infirmity now made him sensi¬ 
ble that his life was drawing near to a close, and he 
was fond of conversing on the subject of his ap¬ 
proaching end,—an event which he always contem¬ 
plated with perfect serenity of mind. A more com¬ 
plete attack of his disorder, at length, carried him 
off, oil the 2th of May 1808, when he had attained 
his fifty .second year. He left a widow and one 
daughter to lament the loss of one, who united to 
the ornaments of a highly cultivated mind, the great¬ 
est sensibility and benevolence of heart. 

Besides the tracts already mentioned, he was au¬ 
thor of several other works. TIic only one among 
them which is purely of a literary nature, is the 
Melanges de lAtterature. Alkmande, ou Choix de 
traductions de 1' AUemand, &c. Paris, 8vo, 1797* H 
is dedicated to Madame Helvetius, and consists of 
translations of ditterent works of Mewner,^—of a 
drama of Goethe’s cntitlod Stella,—of Gray’s Eleg^ 
on a Countri/ Church-Yard,—KaA of the Idyl of 
Bion on the Death of Adonis. His work, J)u degrS 
de certitude de la Medecine, appeared in the same 
year, and a second edition was published in 1808, 
containing a republication of his Obsereatione sur lee 
HSpitaux, and his Journal de la Maladie et de la 
Mori de Mirabeau I'aine s together with a short 
tract on the punishment of the guillotine, in which 
he combats tlie opinion of Soewtmerring, OElsuer, anti 
Sue, that sensibility remains for some time after de¬ 
capitation. This tract had already appeared in tlie Ma- 
gazin Encgchpidiqtie, and in the first volume of tbo 
Memoires de la Societe Medicate d*Emulation. This 
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new edition also contains his Rapport fait uu Caused 
fles Cinq-cents sur VOrganisation des (cedes de M6de- 
cine } and a long dissertation entitled, ((fielques prin- 
cipes et quelques v»es sur les secours publiques. In 
1799i he iHiblished Qftelques ConsidSratims sur l*Or. 
ganisalioti sociale e» general, ei particulQrement sur 
la nouvelle Constitution, I'imo. His principal work, 
however, is that entitled, Des Rapports du Physique 
et du Moral de I'Homme, 180.8, in two volumes 8vo; 
consisting of twelve essays, the first six of which had 
been presented to the National Institute, and were 
inserted in the two first volumes of their Memoirs, 
in the Class of Moral and Political Sciences. This 
wwi'k was reprinted in the following year, with the 
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€i»baiil» addittoa of a copious analytical table of its contents 
by M. Destutt-Tracy, and alphabetical indexes by 
tbeiirfdre! Revdutionx et les 

reformes de la Mcdecine, came out in 180S. Of this 
work we pussess an excellent English translation, with 
notes, by Dr Henderson. His only practical work on 
medicine is the Observations sur les Afections Catarr- 
hales cn gfneral, et particuiiironent sur celles con- 
nues sous le nom de rhumes de cerveau, et rkumes de 
poitrine, 8vo, 1«07. He wrote many interesting 
articles in tlic Magazin Euci/clopedigue. Several of 
his speeches to the Legislative Assembly are given 
at full length in the columns of the Momteur. 

(w.) 

CABINET-MAKINtJ, see Joinery. 

Ksientaad CAERMARTHENSHIllE, a county in South 

Siiitscc. Wales, containing 92(1 square miles, or about 590,640 
acres. 'ITie northern and eastern parts are moun¬ 
tainous. Near the sea the land is flat, but the gene¬ 
ral surface of the county is hilly. It is intersected 
in almost every direction by valleys, from the sides 
of which the hills rise abruptly. These valleys are, 
for the most part, very narrow. The most celebrated 
for fertility and picturesque beauty, as well as the 
most extensive, is the vale of Towy, which stretches 
thirty miles up the county, with a breadth of only 
two miles. From, the celebrated Grongiu- Hill, and 
the ruins of the Castle of Dynevor, the picturesque 
beauty of this vale are seen to the greatest advantage. 

Rivers. The principal rivers in Caermarthenshire are the 
Towy, the Teivy or Tair, the Cothy, the Dulas, and 
the Gwilly. The Towy rises in Cardiganshire. It 
enters Caermarthenshire, at its north-eastern corner, 
crossing towards the south-west, and, passing Caer- 
marthen, it empties itself into the large bay, between 
the counties of Glamorgan and Pembroke, called 
Caennarthen Bay. Many rivulets join the Towy in 
its course, among which is the Cothy. This stream 
rises on the north side of tlie county, and, running 
mostly in a southern direction, unites with the Towy 
i^out six miles above Caerroarthen. The Teivy rises 
in Cardiganshire, between which county and Caer¬ 
marthenshire it afterwards forms the boundary; soon 
after receiving the Keach, it enters the county of 
Pembroke. 

lN.ris. The principal ports in this county are Llanellj', 

Kidwelly, Caermarthen, and Llaagharnc. Llanelly 
has a good port for vessels of ten feet draught, form¬ 
ed by an inlet of the sea called Burry River, which 
divides this county and Glaniorganslure. Llanelly 
is the port of entry of Kidwelly and Caermarthen: 
its exports are coal and tinned iron plates. Kid¬ 
welly IS situated on two small streams, called Givan-. 
draeth, which form a little haven, but mostly chok. 
ed with sand. From this town a canal has been cut, 
at the expence of a private gentleman, between three 
and four miles long, to his coal-mines and lime-quar- 
rjes; and, by means of this canal, Kidwelly has been 
enabled to export a considerable quantity of coals. 
Vessels of £50 tons burden ascend to the bridge of 
the town of Caermarthen on the Towy, but the en¬ 
trance of the river is rather difficult, in consequence 
of a bar across it. Tlie principal exports of Caer- 
niarthen arc tin plates and cast-iron. Llaughame, 
on a creek, is chiefly remarkable for a considerable 
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flat tract in the vicinity, embanked front the sea, and Caenrar. 
of singular fertility. ^ ^ 

The climate of this county is soft and mild, but 
moist: the soil of the lower districts is fertile, being Ctoate. 
for the most part cither a rich clay, or a sharp or 
deep loam. Little wheat is grown ; and, except pn Arricid- 
the lighter soils, barley is not a common crop; but tine, 
oats are extensively cultivated, and in respect both 
of produce and quality, are a veiy profitable crop. 

Great quantities arc exported, chiefly to Bristol. 

The pasture land, especially where the soil is suit¬ 
able, support a heavy stock; they are applied cither 
to the dairy, or to the breeding of black-cattle and 
horses. The latter arc reared in great numbers on 
the hills, and constitute the principal article of trade 
at the fairs of this and the adjacent counties. Much 
butter is exported. It is computed that H4,00U, 
acres arc in tillage ; and about double that number 
in pasture; the rest is unfit for cultivation, though 
by no means unprofitable. According to the origi¬ 
nal agricultural report of this county, there aie only 
about 170,000 acres of wastes and commons. This 
county was formerly extremely well wooded; but, 
of late years, great waste has been made of the 
timber. Its rivers and sea-coast abound in fish, 
especially salmon of excellent quality, and a spe¬ 
cies of trout, called Suen, in high request with epi¬ 
cures. (w.) 

Caermarthenshire is rich in mineral productions. Miiicra<.<. 
Coals and lead are the most abundant and profitable. 

The greatest lead-mines arc not far from Llandowry. 

Limestone also abounds, and there are considerable 
quantities of iron ore. The sands in the vicinity of 
Llaughame, according to Mr Donovan, abound in 
shells of great rarity and beauty. ()n the road 
from Caermarthen to Llandillo Vawr, a medicinal 
spring has lately been discovered, containing carbo¬ 
nic acid gas; carbonate of iron, and lime; muriate 
of soda and lime; and sulphate of lime. At Kastell- 
Karreg there is a fountain, which ebbs and flows 
twice in twenty-four hours. There are several re¬ 
mains of antiquity, chiefly Roman, to be seen in 
Caermarthenshire. 

The inhabitants, who are not engaged in agricul- Mannfas. 
ture, are principally employed in working the mines, 
in manufacturing the produce of these mines, or in 
making woollen stockings. The most extensive 
manuliictures of tinned iron-plates are curried on at 
Kidwelly; here are also other manufactures of iron, 
for which there are large and excellent furnaces, 
forges, flatting-mills, &c. Tinned-plates and cast- 
iron arc also manufactured at Caermarthen, and tlie 
works in both branches are extensive. In the 
neighbourhood of Llandowry, the woollen-stocking 
manufactory principally prevails. 

The money raised for the maintenance of the poor Ponr-ralei. 
in 1803 wM L.l 7,046, at the rate of 12s. _,9d. in the 
pound. In the year ending the 25th of March 
1815, there was paid, in parochial rates, the sum of 
L.S0,354, 6s. 9|d. from 83 parishes alone, the re¬ 
maining 43 not having made any return. By the PopsIatiM- 
population returns, in the year 1800, there were 
13,449 inhabited houses, 67,317 inhabitants, 31,43.9 
tnides, and 35,878 females; of this number 32,862 
vrere returned as employed in agriculture, and 4343 as 
19 
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employed In trade. The following are the results of 
the last population>retum, in 1811: 
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• streams. The mounttin of Snowdon is composed of Cswimr. 
rarious clilft of difierent heights; the altitudu of the 
highest point of the mountain is about SOoo feet 
from the high-water mark on Caernarvon quay. **“*^®"' 
Snow lies all the year in the hollows near the top of 
Snowdon, the temperature here being very low, even 
in the middle of summer. On the morning of the 
5th of July 17 . 95 , just after sunrise, Mr Aikin ob¬ 
served the tliermometer at 34, whereas in the vale 
of Bcddgclest, at seven in the morning, it was at 62 ; 
at one in the afternoon it had reached, only 48 on 
the top of Snowdon. 

Tho principal rivers in Caernarvonshire are thcRweij. 
Conway and the Seiont. The first rises from a lake 
on the coniines of Denbigh, Merioneth, and Caer¬ 
narvon. Its course is nearly in a northerly direc¬ 
tion, along the cast side of the county, for about 
twenty-four miles, when it empties itself into the 
sea, at tlie town of the same name; it is Haifa mile 
wide at the Tash at high-water; and not above fifty 
yards at low, the remaining space being sand-banks, 
which, at high-water, are covered twelve feet. 

These sands still abound in the pearl muscle, os they 
did in the time of the Romans, but they have been 
long neglected. The Conway is navigable for about 
twelve miles. The Seiont rises from a lake near 
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Inhabited liouses, - . 14,856 

Families inhabiting them, - - .16,083 

Houses building, - - 113 

-- uninhabited, - • 333 

Families employed in agriculture, - 9878 

- - ■ in trade and manufoctures, 5256 

not included in these heads, 949 

.Mules, - .36,080 

Females, . 41,137 

!’(t!.l population in 1811, 77.217 
-in 1800, 67,317 

Increase, 9,900 

bt c Af^ricuUural Ueport of South Wales. —Malkin’s 
>i''cuprif of South Wales,—Evans’s Tour. —Donovan’s 
E icursions, (c.) 

CAKIiNARVONSHIRE, a county in North 
M'alcs, i.s divided by the Conway from Denbigli- 
sliii'o; from part of Merionethshire by a rivulet; 
lidni Anglesca by tho straits of Menu!: the rc- 
.sidiie is bounded by the sea. In figure it is very 


irregular, a great pcniiibulated point running out 
from it to the south-west. From the extremity of 
this point, the length is 45 miles; the breadth 
varies extremely; its circunifcrcncc is about 1.50 
miles. It contains, from a late survey, 300,000 
ucre.s of land, of which, by one account, about 
200,000, and, by another account, only 160,000 are 
in a state of cultivation. 

Miit.K'o. I'liia county is the most mountainous in Wales. 

Its central part is entirely occupied by Snowdon, 
and its subordinate mountains, extending from near 
Conway in the north-cast to the shore mat bounds 
the Ferthoriau road, including the Hhifel ridges. 
The Snowdon mountains arc connected with another 
chain of hills, which approach the sea at Aberda- 
ron. Among these are very deep passes, forming 
narrow valleys, throvigh which numerous streams, is¬ 
suing from various lakes, rush in some places widi 
great violence. The highest region of the moun¬ 
tainous district is covered with snow, during the 
greatest part of the year; the middle region affords 
fuel and pasturage, though the woods which once 
clothed it are nearly exhausted. The bases of the 
mountains and the valleys arc in general temperate 
and fertile. The vale of Ct)nway is the most exten¬ 
sive in the county; it is a long and narrow tract, 
equally romantic and beautiful, through which tlie 
river of the same name runs. At first it is very 
narrow, but it gradually widens to the breadth of a 
mile’. Its extent is about twenty miles, terminating 
at tlie town of Conway. It affords rich pasturage, 
GBpecially near Llanwost, where it is formed into the 
finest meadows, corn-fields, and groves,—and exhi¬ 
bits a striking and pleasing contrast to the bleak re¬ 
gions of Snowdon frowning above it. 

The general escarpment of the mountams, which 
rise from Uie sea towards the centre of this county, 
fronts the sea. But the particular escarpment of the 
detached groups, depends upon the course of the 


Snowdon; its course is westward, and it discharges 
itself into tlie Mcnai Straits at Caernarvon. The 
bar admits vessels of about 300 tons into the haven. 

The sea coast of this county presents many ob- Sea Ct> 4 »i. 
iects worthy of notice. Traetli Bacli, and Tractli 
Mawr, are two inlets of the sea having one entrance, 
and each receiving a little river; the greatest pai-t of 
them are dry at low-water, and become quicksands. 

They lie between Caernarvonshire and Merioneth¬ 
shire, but as they seem more properly to belong to 
the latter county, the attempts of Mr Maddocks to 
embank the sands of Traeth Mawr, will more pro¬ 
perly be noticed under Merionethshire. Passing 
from this county into Caernarvonshire, the first sea¬ 
port is Pwllheli, on an inlet which receives three or 
four rivulets. It has a considerable coasting trade 
in small vessels. St Tudwell's bay is sheltered by 
two small islands. To it succeeds the bay named 
Hell's Mouth, from the height and form of the 
shores, which cause the wind to blow continually 
into it, while there is also a constant in-draught of 
the current. The promontory of Lyn extends to 
the west of the muss of mountains, that occupy die 
space between the west entrance of the Menai, and 
Traeth M.awr. At the extremity of this promonto* 
ry lies the Isle of Hardsey, two miles long, and one 
mile bro.ad; the tides run with great rapidity be¬ 
tween tliis island and the promontory. The gulf 
between the poninsulatcd hundred of Lyn and 
Angicsea is called the bay of Caernarvon. It is 
lined by the high ridge of Snowdon. The only 
port on this coast is Porthyn Lyn, formed by a long 
point of land jutting into the sea, and sheltering a 
cone on the west. Port Peuryhn, on a small rivulet, 
has been recently enlarged into a haven for vessels 
of 300 or 400 tons; from it are exported immense 
quantities of slate, from Lord Penryhn’s estate in 
this county, to the amount of .'iOO tons a-wcek when 
Uie demand is great. About seven nules to the 
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ve«t'S<iuth*we8t of Conway, on the road from that' 
town to Bangor, is the stupendous precipice of Pen- 
' miien Mawr, the last of the lung Caernarvon chain. 
It is’1400 feet perpendicular from its base, and, ac¬ 
cording to Mr Caswell, who was employed by Mr 
Flamstead the astronomer to nieiisure it, 1.54.9 feet 
above the beoch at low-water. In 177*, applica¬ 
tion was made to Parliament to improve and secure 
the road across tin's precipice, which was according¬ 
ly done: and there is now a good road, on a ledge 
of tl)e rock, defended by a wall five feet high. The 
county of Caernarvon is terminated by the lofty 
round promontory, called Llandudno, or the Great 
Orme's Head, on the cast of the Conway river. It 
is a hne sheepwalk, ending in a steep precipice over 
the sea, which is hollowed into various inaccessible 
caverns. 

Aariciil- In consc'tpiencc of the elevated surface of the 

tine. greatest part of the county, and its cold, piercing, 

and damp atmosphere, there is little corn grown in 
it. Near the sea, however, and in some of the vales, 
barley of fine tjuuliiy is grown ; and in some of the 
higher districts, oats arc cultivated. The vales yield 
a Tittle meadow grass for hay, which is got in with¬ 
out the aid of wheel-carriages, the uneven surface 
of the ground not admitting their use. Sheep and 
black cattle, however, constitute the principal agri¬ 
cultural stock of the Caernarvonshire fanners. The 
former are pastured on the mountains, which, in ge¬ 
neral, arc commons; and the latter on the lower 
grounds. A considerable quantity of cheese, made 
from the mixed milk of ewes and cows, is made. 
From the peninsulatcd hundred of Lyn, which is in 
general Hut, oats, barley, cheese, and black-cuttle, 
are exported; of the last, about 3009 annually. The 
numerous herds of goats, which used to frequent the 
rocky districts of this county, are now nearly extinct. 
There arc some profitable orchards in the vales, but 
in general the climate i$ very unfavourable to fruit- 
trees. 

Mincralo- Caernarvonshire is an interesting county to the 
Mmeralogiat; but we can only very briefly notice 
the principal features of its mineralogy- The high¬ 
est and interior regions of the Snowdon inountaina 
are composed of granite, porphyry, whin, and other 
priihitivc aggregate rocks, inclosing considerable 
blocks of quartz. The western side of Snowdon 
itself consists of ironstone, on which arc placed ba¬ 
saltic columns, of difl'erent lengths, and about four 
feet in diameter. On each side of the primitive 
rocks, there arc mountainous banks of slate, the 
coarsest on the eastern, and the finest invariably on 
the western side of the central ridge. At Nant- 
francun are the slate quarries of Lord Penryhn, 
who has constructed admirable railways from them 
to Port Penryhn. The banks of slate, growing 
finer as they descend, occupy the country between 
Snowdon and the Menai, usually terminating within 
a few hundred yards of its banks. The channel of 
the Shast, as well as its banks, consists of limestone: 
breccia, or the fragments of the Snowdon moun¬ 
tains, in a calcareous cement, and hard marl, inclos¬ 
ing shells. 'I'lic genera! dip of the strata, in the 
promontory of I.yo, is to the south-west; on the 
north coast i.*' chlorite slate and coarse «erpen(iiie- 
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On the former rest beds of primitive argillaceous Cawiw. ^ 
schistusj The argillaceous schistus in some places 
is largely mixed with carbon, forming a kind ofCa-salpinn^ 
hard drawing slate; and in others it is penetrat- 
ed by carbo'n and pyrites, forming alum slate. 

No mines have been opened in tliis rlistrict. A 
hard stone, used instead of brass, for supporting the 
pivots of light machinery, and another stone, some¬ 
thing resembling the French burr, have been found 
in this county. There are some lead mines near 
Gwydir; but the most important and valuable metal 
found in this county is cojiper. The richest mines 
of it are in tlic vicinity of Llaiibtris; it is also found 
in various parts of the Snowdon mountains; and the 
green carbonate of copper lies between the limestone 
strata, in the promontory of Ornie’s Head. There 
are mines of calamine on the Caernarvon side of the ’ 
river Conway. 

Many rare vegetables, met with only on the most ele¬ 
vated spots, grow in this county. Some of the steep¬ 
est crags of the Great Orme’s Head are inhabited by 
the peregrine falcon. Considerable quantitie.s of fish, 
particularly herrings, are caught on the shores of 
this county; and lobsters and oysters are found in 
great abundance. In some of the lakes arc found 
the char, and the gwyniad, another alpine fish. 

Foxes are the chief wild animals. 

The money raised for the poor in 180.‘J was poor Rufr-. 
L. 9137, being at the rate of 48 . 0 |d. in the pound. 

In the year ending the 25th of March 1815, there 
was paid in parochial rates the sum of L. 1.5,776', 

17s. 6d. In 1800, there were 8304 inhabited houses, Population, 
and 41,.521 inhabitants; 19,586 males, and 21,935 
females, of whom 12,808 were employed in agricul¬ 
ture, and 42.34 in manufactures, trade, and handi- 
crafts. The inhabitants live in a state of the utmost 
simplicity, manufacturing their clothes from the wool 
of their own flocks, and dyeing them with lichens : a 
little oatmeal added to the produce of tlieir dairies 
constitutes their food. In 1811, the results of the 
population returns were as follows: 


Inhabited houses, 

Families inhabiting them, 

Houses building. 

Houses uninhabited, > 

Families employed in agriculture, 

. - in trade, and manufactures, 

. . not included-in the above head, 


Males, 

Females, 


Total in 1811, 
-—— in 1800, 


9369 

10,187 

102 

1.54 

6667 

2687 

833 

23,379 

25,957 

49,336 

41,521 


Increase in 1811, 7815 

See Davie’s /igrirullurc of North WTzZes.—Aikin’s 
Tear.—Bingley’s roar.—-Pennant’s Tour, Vol. II. 

(c.) 

C.liSALPINUS (Andiiew), one of those great 
and daring geniuses, who, contending with the 
mists of a dark age, elicit the most brnliaut truths 
on the one hand, wliilc they sometimes wander into 
great absurdities on the other, was born at Arezzo 

11 
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CcmIvwi** in Tuscany Jh 15101 Of his family nothing is re« 
' corded, oor does Ite appear to Imve left any pro* 
gcny, nor to have been ever inarric^. Devoted to 
the studies of physic and natural philosophy, he 
attained ut length the honour of being phy'siciuu 
to Pope Clement VIII., during the chief part of 
whose pontificate, IVotn 1502 till his own death in 
l(i03, at the age of eighty-four, Cacsalpinus lived at 
Koine, in the highest credit and celebrity; for which, 
as we trace tlie circumstances of his history, and in¬ 
quire into his opinions, it seems, at first sight, diffi¬ 
cult to account. Kmlnent talents have seldom 
proved a shield against |)crsccution. On the con¬ 
trary, by adding fear to its malice, they have gene¬ 
rally tended to envenom its darts. How tlicn could 
(.’ii’salpinus, a professed Aristotelian, an open unbe- 
•lievor of revealed religion, wliosc opinions nearly ap¬ 
proached those of Spinosa, exist in the holy court of 
Rome, which was then beginning to ]>ersecute the 
immortal Galileo! This mystery will hut too readily 
unravel itself. 

Ca'salpiuus seems to have been furnished with two 
distinct philosophical intellects, which, like a good 
and evil genius, directed hint by turns. Under the 
influence of the one he discovered the circulation of 
the lilood, the sexes of plants, and the only true 
principles of botanical classification; under the guid¬ 
ance of the other, he became entangled in the meta¬ 
physics of the schools, the dreams of Aristotle, and 
a philosophic contempt for everything, good or bad, 
connected with the nonsense he was obliged public¬ 
ly to respect. It is scarcely necessary to remind 
the reader, that however brilliant the reign of lite¬ 
rature and taste in the golden age of Leo X. and 
the times which immediately succeeded, true science 
and experimental philosophy were as yet in the 
cradle. In this respect the time of Csesalpinus was 
“ dark as Krehus,” and tlie light he struck out was 
altogether his own. 

We have no account of this great man, till we find 
him seated in the botanical chair of the University 
ef Pisa, where also he studied, if he did not teach, 
anatomy and medicine. Uis first publication was 
entitled Sprntlnm Artis Mediae Hypocraticum, in 
vvhieli it were too much to expect he should release 
liiinself from the shackles of his venerable guide; but 
ho has h-t't evident proofs, in a passage oilen quoted, 
of his having a clear idea of the circulation of the 
blood, at least through the lungs. In botany his in¬ 
quiries were conducted on a more original plan, and 
their result was one of the most philosophical works 
111 tluit science, which came from the press at Flo¬ 
rence in 158.*!, in one volume 4to. The title page 
runs thus: De Plantis lilri XVI. AndretC Ciesal- 
pitii Arelint, Medici clarissimi, doclmimique, atqae 
Philosophi celrberritni ac subtilissimi ; yet he appears 
to have been himself the editor of the work, to which 
is prefixed, in liis own name, an efegant and learned 
epistle dedicatory to Francis de’ Medici, Grand 
Duke of 'ruscany. Tin's book, now rarely to be met 
ii'ith, is not only the unacknowledged source from 
whence various subscijuent writers, and especially 
.M orison, derived their ideas of botanical arrange- 
iiicnt; but it was a mine of science to which Lin- 
iixus himself gratefully avowed his obligations. His 
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own copy evinces the assiduity with which he studied CwMlpinw, 
the book. He has laboured throughout to remedy' 
the defect of which Halier complains, of the wa^it 
of synonyms, uud has subjoined his own generic 
names, nearly to every species. He has parti¬ 
cularly indicated those remarkable passages, in 
p. 1.9 and 15, whore the germination of plants 
and tlicir sexual distinctions arc explained. In 
the former we trace the first rudiments of a na¬ 
tural classification of plants by the differences in 
their cotyledons; or, in other words, we find the 
origin of the natural systems of Linna-us and Jus¬ 
sieu; in the latter passage we detect the funda¬ 
mental principle of the Linnmaii artificial system. 

On these subjects the reader may consult our ar¬ 
ticle on Bot.anv. Nor were tlicse merely inciden¬ 
tal suggestions of tlie illustrious author. He has 
pursued his enquiries to a conclusion on which the 
’^txistence of Botany as a science depends, and which 
the no less eminent Conrad Gesner detected about 
the same time, though his idctis respecting .it were 
not then made public. The principle to which we 
allude is the classification of plants by their parts of 
fructification alone. This was afterwards extended, 
by the greatest writers on the subject, as Ray and 
Touniefort, and more completely by Linnjcus, to 
the discrimination of tlieir genera by the same parts, 
more particularly considered and contrasted. To 
tills more extensive conclusion, indeed, the principle 
of Csesalpinus directly and inevitably leads. lie 
pursued it himself to such a length, as to develop 
some of the most important characters for generic 
distinctions, such as the flower being superior or in¬ 
ferior with respect to the fruit; the heart of the seed 
situated at its summit or base; the seeds, or the cells 
of the seed-vessels, solitary or otherwise; the parti¬ 
tions of certain pericarps parallel or contrary to their 
valves. Linneeus remarks tliat this author, though 
the first systematical 'liotanist, found out as many 
natural classes, or orders, as any of his followers. 

He did not indeed well define the philosophical li¬ 
mits of genera in the vegetable kingdom, and there¬ 
fore his work cannot regularly be quoted throughout 
for generic synonyms, llie want of plates of his 
own, and of references to otlier authors, render, as 
we have already hinted, some of his names and de¬ 
scriptions unintelligible. Yet Linna'us has in inami- 
script filled up masy blanks which lie iiad been 
obliged to leave in his own Classes Plantarum, 
wlicre the system of Csesalpinus first assumed a sy¬ 
noptical form. This author might probably have 
adopted a more clear and nuthodied mode of ar¬ 
ranging and explaining the botimicul part of bis sub¬ 
ject, had he not had in view the vague and desul¬ 
tory manner of Pliny, whom Jie closely imitates in 
the materials of his numerous chapters, as mcU a-: in 
his style of description. A small and uiiimpui t.mt 
Appendix to tin's work, of 19 pages, appeared ai 
Home in lf)0.9, which is of very rare occurrence, but 
may be found reprinted in BoccOiie’s Museo di Pi- 
ante rare, p. 125. 

Ctesalpinus printed at Itume, in a 4to vo¬ 
lume of 222 pages, entitled /)e Milolticis, dedicated 
to Pope Cilement Vlll. which, like In'! botanical pub¬ 
lications, is now extreiucl}' rare. In the philosophy 
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CoMslpmuN. of this work, Aristotle is his guide; in its method 
and composition, Pliny. A prefatory address to the 
Pope declares it to have been undertaken in oppo¬ 
sition to a certain treatise on the same subject, 
which, tliough written with tliligenco and elegance, 
contained many things inconsistent with the princi¬ 
ples of philosophy, and subversive of the peripatetic 
doctrines; and with the author of which, as being 
cxcoraniunicatcd by the h(»ly church of Home, no 
measures were to be kept. 

In our author’s Quicitionum Pcriputeiicartiin libri 
quinque, published ut Koine in l603, it appears tliat 
he scrupled not to stand forth, as an open deleiidcr 
of the Aristotelian philosophy, without any conceal¬ 
ment of his own peculiar opinions and hypotheses, 
derived from thence. Ky these ho incurred the 
charge of atlieism, from a physician named Tnurcl, 
who, puiuiiiig on tile name of his antagonist, entitled 
his book yf/yjcs came, hoc cd, Andictc (’(esntpini 
monslroftt dogmata dhcvsm rt excussa, 'This attack 
however met with little or no countenance, and the 
learned Aristotelian died in the course of tlie year, 
receiving, no doubt, in tlie very focus of sanctify it¬ 
self, the funeral honours due to an orthodox phj'si- 
cian of his holiness. 

Of the medical publications of CccsalpinuH, cutil- 
I^U Praxis unheriue rngdiemev, and D« incdkumcnlo- 
rum Jdcultatihus, wt have had no opportunity of form¬ 
ing un opinion for ourselves. Ry what is to be ga¬ 
thered from his other writings, his ideas of the me¬ 
scal qualities of plants mid fossils seem adopted from 
ancient writers, rather than from any considerable 
portion of actual experiment. liikc other physicians 
of his time, he was too much occupied in ascertain¬ 
ing the articles of tlie materia medim, to find leisure 
for doubt, or for practical enquiry, respecting the 
truth of their reputed virtues, lie did however 
promulgate some original ideas, relative to the in¬ 
vestigation of the properties of plants by their taste 
and smell. Witli Botany he was not only theoreti¬ 
cally but practically conversant. He left behind him 
a eoHcctiou of above 7(50 dried .specimens, one of 
the earliest upon record, which is said to have come 
into the hands of Micheli, and therefore is doubtless 
still preserved in the iniiscmn of Dr Targioni Tozzetti 
at Florence. A catalogue of this venerable Herba¬ 
rium ia reported to have been prepared for the pre.ss; 
nut wo do not find that it ever appeared. 

Cxsulpinus having been seltlcu at Pisa, when the 
,,'reat Galileo fir.st pre.suined to doubt the infallibility 
• f the Aristotelian philosoph>\; and, most likely, 
.•hen that risiiijj character became, at flip age of 
v.u'hty-six, Professor of Mathematics in the same 
miversity; wc cannot presume Iiiin to have been 
,rec from the party spirit which so disgraci-fnlly ma¬ 
nifested itself tlicic. He niu.st lia\e concurred in 
the measures which his own associates, leagued with 
tlie ruling powers, thought proper to adopt. The 
ancient school philosophy, derived from the IVripa- 
tetics, whether it was considered a.s a mpre abstract 
^peculation, or whether, as being equally absurd and ' 
unintelligible with the orthodox establishment, it did 
not excite alarm, was, as every body knows, allowed 
to go on very lovingly with tliat establishment; nor 
did it, in general, raise any more suspicion than the 
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heathen mythology, studied and exerr^lified m the O^sipiaw 
same and other schools. But when a spirit of truth _ . “ 
and enquiry arose; when principles and opinions 
were to be submitted to the tests of reason and ex- . 
periment; the same fatal results, which the preced¬ 
ing age had witnessed in what was called religion, 
were justly apprehended for what was now, with 
scarcely more propriety, denominated philosophy. 

Hence the papal authority, which had siifR>red ship¬ 
wreck in the one case, wanting the wisdom to avoid 
a similar disgrace in the other, gladly clung for sup¬ 
port to any ally. These two celebrated occasions, 
the divorce of Henry VHI., and the base persecu¬ 
tion of Galileo, are almost the only ones in which 
the authority of the Pope has been exerted ubon' 
any matter that human reason could determine, 01 
that much signified, except to his own immediate de -' 
pendants, how it might be dcteriniiicd. It is a me¬ 
morable fact, that his decision was no less just in on-' 
case, than unjust in the other; yet both were equally 
ruinous, the former to his power, the latter to Ii.s 
credit. So hazardous is the exercise of usurped o, 
over-strnined autliority, and so infallibl}’, tbanlt« to 
the Author of all Good! do truth and justice riw, 
with renovated vigour, from such contests ! 

By this view of our subject, the mystery above al¬ 
luded to becomes clearly unravelled. Cafsalpiiui«, 
though a known heretic and infidel, professing to be 
an obedient son, and even a champion, of the cliureh, 
tried to rise by the ruin of equally learned, and 
more honest, men than him.self. On the side on 
whieli he was absurd and censurable, arrd on that 
side only, he was unjust and unprincipled; nor is 
such a character uncommon. Where he cxcrciseil 
his unbiassed judgment, and honc.stly sought for 
truth, he, like Galileo, enlarged the bounds of hii- 
mim knowledge, and made discoveries which will 
for ever claim the gratitude and admiration of man¬ 
kind. (.r. j.) 

C AITIINESS, a Scottish county, the most north- .Siuiaiion 
ern of the mainland of Great Britain, is situated I’xirr' 
between 58" 20' and .59* of north latitude, imd be¬ 
tween 2" 50' and 27' west longitude; and, in- 
chidiiig the island of Stroma, in the Pcntlnnd Frith, 
extends over (5l8}: .squ.ire miles, or 3.95,fiSO English 
acres, of which St It acre.s are covered by lakes and 
other waters. About a fourth of the surface is 
mouiitai'i.Ris, more than a half consist.s of deep 
mos.se.^. and only about an eighth part is cultivated. 

The boinidarie.-, promontories, bajs, climate, wild 
animals, tic. having been particularly described in 
the corresponding article in the Uncgclopadia, wc 
shall coniine our notices at present to what is 
omitted there, and to the alterations which the pro¬ 
gress of time has introduced. 

This county is divided into thirty-four estates, I>ivi'io» nf 
eight of which comprise two-thirds of the valueil •’'"pei'y. 
rent, which is L.37,2.56', 28. lOd. Scots; and more 
than a third of the whole is held under entail. Nine 
proprietors of the names of Sinclair, one of whom is 
a Peer, hold more than the half of this valuation. 

The real rent, for the year ending April 1811, was Kcatal 
for the lands L..S 0 , 92 (j, Is. 9d. Sterling; and for the 
houses L.1,()98, 7s. 6d. The -Earl of (Caithness is 
the only nobleman who resides in, or is connected 
6 
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CaitiiBaU’ with the County ; most of the other proprietors have 
modern mansions, and reside, at least a part of the 
year, upon tlieir estates. Kents tuis, as in al¬ 
most every part of Scotland, liave csperienccd a 
very great advance within the last fifty years; in one 
instance, noticed in CapUiin Henderson’s survey of 
the county, published in 1812, nearly eight-fold, 
Improve- from 1762 to 180f). In 1792, Sir John Sinclair 
roeiits. establisljed a flock of Cheviot-sheep on his farm of 
l^ngwell, which have been found to prosper in that 
climate; and several other spirited improvements . 
were about the same time promoted by tins gentle¬ 
man, though unfortunately they have not been at¬ 
tended with all the success that their indefatigable, 
but perhaps too sanguine, projector had contem¬ 
plated. Several other proprietors have shown a 
•very laudable zeal for the interests of this remote, 
and, till of late, much neglected quarter of the 
island. About twenty-four years ago, on act of 
Parliament was procured for commuting the statute- 
labour, under which L..550 has been annually ex- 
pended on the repair of roads; and, witliin these few 
years, the proprietors have availed themselves of the 
aid granterl by Parliament to the northern counties, 
of half the estimated cxi)enc'c necessary to make tho 
great lines of road; more especially from the Ord to 
Wick, and from Wick to Thurso. No attempts to 
raise plantations in this county have yet been suc¬ 
cessful, though it appears, from tlic trees found in 
mosses, that woods had formerly grown, even on the 
sea-coast. As a great part of the county is nearly 
l^el, the want of plantations is much felt in tin's ri¬ 
gorous climate. 

Tarksmvn It has l^een the practice in this county, from time 
itml 8iil»- immemorial, for a few of tlie superior class of fann- 
'fiwuts. under tl)e name of tacksmen, to take a lease for 

19 or 21 years of a town land, occupied by from 10 
to 40 small iurmers, at a rent commonly paid in 
money, and not partly in kind, as was tite case with 
smaller tenants. These men occupied only a part of 
the lands themselves, and subset the remainder to 
small tenants, for a certain money rent, payments in 
grain, customs, and services (the latter in many cases 
unlimited), so as to have, upon the whole, a surplus 
rent tor the trouble and risk of recovering their 
rack-rent from these subtenants. Though this ai- 
rangcnieut has been much, and perhiips justly com¬ 
plained of, both in the llighUmds of Scotland and in 
Ireland, ns oppressivu to ihe lower classes, yul it 
seems to be tho naturai consequence of that minute 
division of farm-lands which has been so injudiciously 
recuninicnded for improving the condition of the 
poor. The surplus reitt drawn by the tacksman is 
merely a charge against the proprietor for tactorage 
and insurance ; and, notwithstaiidiug the oppression 
of the small tenants, which may be tlie consequence 
of tiius placing them at the mercy of one who must 
have a much slighter intercsr in their welfiirc than 
the proprietor himself auglit to feel, yet there ap¬ 
pears to be no remedy but such a' one as would dis¬ 
lodge these small tenants altogether,—the' enlarge¬ 
ment of farms to such a size as would make them an 
object to professional farmers. A few young men, 
from the south of Scotland, have taken farms here, 
but it is said dtey have not been successful in estOf 
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blishing a mode of management superior to that of CahhAias- 
the natives. A great part of the county, according- 
ly, is still divided into small holdings, rf which tho 
rent is paid in money, In the Highland district of it; 
and, in the Lowlands, |>artly in money and partly in ' ' 
grain ; and in some instances, with customs, casual¬ 
ties, and services, as formerly. When die small 
tenants possess upon leases, tho term ik commonly 
too short to encourage any expensive hnprovensents, 

.or even to jx-rmit any favourable change in their 
inmles of cultivation. 

The iinplcmcnts of that numerous class'are, inAgiiml- 
general, extremely rmlc and inefficient 1 ploughs tore, 
and harrows, entirely of wood, excepting some thin 
plates of iron nailed to the sole of the former, to 
prevent its wearing by the friction of the sol), with 
four ponies or oxen yoked abreast, attended by a 
driver who walks backwards according to the an¬ 
cient custom: seldom even a winnowing machine 
to separate their grain from the chaff,—and fences 
formed by a ditch and sod-wall. Their crops are 
bear and oats, alternately on the infield or old til¬ 
lage lands, and grey oats successively, for four of 
five years, on the outfield or inferior land. Wheat 
lias been tried by a few proprietors, but it does not 
succeed so well in that climate as to encourage its 
extensive culture. Turnips are beginning to attract 
notice among the small tenants, and to come info 
the regular course of cropping on large farms ? and 
potatoes are now cultivated with the plough, ns 
well us with the spade, in every part of the 
comity. The cattle in Caithness have been long thb 
worst breed in Scotland; but a considerable improve^ 
nient has been lately effected on Some estates, by thb 
introduction of bulls from Argyleshire and the West¬ 
ern Isles. Oxen continue to be worked at the plough 
and harrow. With the exception of a few flocks of 
the Clicviot breed, the sheep arc of the ancient race 
of the island, mostly horned, bearing a white fleece, 
but coarser than the wool of Shetland, and weigh* 
ing from seven to ten lbs. per quarter. Since two* 
horse ploughs have been partially establisltcd, some 
mteiitiun seems to be paid to the breed of horses, 
though tho s;arroN.i from 11 to 14 hands high, are 
still by far the most numerou.s description. The 
native breed of swine is siiiull, short bodied, and ge 
nerally of a rcdisli or grey colour; there are a few 
black, but the grey are reckoned the best. 

In a county where the want of coal is added to Mannfac- 
tlie many disadvantages under which it labours fromtures. 
its soil, climate, and other circumstances, it is not 
to be expected that iiiaeufuctures or commerce 
should Iiavc acquired any footing. A tannery, 
blcachfield, and woollen factory, were long ago un¬ 
dertaken under tlie direction, and chiefly at the ex- 

f icnee, of Sir John Sinclair, of which only the first 
108 been found profitable. A brewer}' is still car¬ 
ried on at 'I'hurso; and a small ropewurk in the 
village of Castletown. In winter 1810, about ‘JSO 
women and girls were employed in Thurso plaiting 
straw for ladies’ bonnets; tlie straw-plait being re¬ 
turned to London, from whence the straw itself is 
imported. Caithness exports a few cattle and sheep, Commerce, 
but of the former not a tenth part of what has been 
stated by Pennant. About twenty years ago from 
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20,000 to 30,000 bolls of grain were annually soM 
. abire. out of it, but the quantity has diniinishrcl; and 
there used to be about 140 tons of kelp prepared 
from the sea-weed on its shores. But their fish 
Fitheries. form the most important article of export. Her¬ 
rings, cod, lobsters, and saltiion, bring in L.43,400, 
of which the herring, fishery alone yields L. 40,000. 
Besides a great number of boats employed in the 
several creeks and harbours in fishing for Iiuddock, 
ling, &c. whicli arc eunsumed in the county; about 
twenty smacks from (iravesend fush for cod and 
ling, on the north coast of Caithness, and tire said 
to have, in a great degree, destroyed the cod-fishory 
OH its sliores. 

Jubno. Among tiic antiquities of thi.s county, the fur 
Orosi's famed John-o-Grout's liouse deserves to be noticed. 
Hoiutf. trnJition regarding this celebrated ()ersonagc 

is, that his ancestor came from Holland, and settled 
in this county in the reign of James IV.; and that 
he built this house of an octagon form, inclosing a 
large tabic of the same shape, to obviate disputes 
about precedency, at their amiivcr-sary meetings, 
among the Groats in his time, consisting of eight 
families. Each family, by this contrivance, enter¬ 
ed separately at its own door, and was seated 
at the corresponding side of the table. ' A variety 
F'lcts of these singular structures culled Piets Houses, 

Houses. are still to be seen in Caithness. Many of the 

stones arc of an enormous size, and must have been 
brought from a distance; fragments of carthen-waro, 
and a few small copper coins, have been found in 
them; and some singular articles made of bone fixed 
with nails of the same material. They arc almost 
always of a conical form, and their exterior being 
now covered with a thick sward of fine grass, they 
Iiavc the appearance of large tumuli or barrows. 
Thu internal structure, as well as the size of these 
Duns, as they are called by the Highlanders, is va¬ 
rious. The smallest, and apparently the oldest, 
have only one circular wall which contracts us it 
rises, till, at the top, only n smalt hole must have 
remained open, or been covered with fiat stones. 
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The largest ones have two concentric walls, two Caitfaneu. 
feet distant, which in some instances meet at a ccr- 
tain height, and in others ascend parallel to the 
summit; the .space between them being entered by 
B dour only tw o feet high, and occupied by a wind¬ 
ing stair from tiie bottom to the top of the build¬ 
ing; and these arc surrounded by a broad deep 
ditch, and a sort of rampart. Tisc walls are usual¬ 
ly nine or ten feet thick, without cement of any 
kind; and iVoin their situation on high land near 
the sc.!, or on the banks of precipitous rocks, 
stretching in a chain from one headland to another; 
they arc sujiposed to have been used either as 
storehous'es, or as retreats for women and children 
when the men were at a distance engaged in war. 

'I'he county of Caithness sends a Member to Par- Ri’prM»-nta- 
lianient alternately with Bute.shire, on the west eftion in Pw. 
Scotland, an arrangement which of late has been 
uiucli objected to, not only because one of these 
counties must always bo without a representative, to 
which each, it is thought, is entitled, but also be¬ 
cause there can be hardly any common interest be¬ 
tween districts so di.ctant from one another, and 
placed in circumstances so difierent. Five of the 
northern boroughs, of which Wick, the only royal 
borough in this county, is one, join together in the 
election of a Member for that department. 

On the low grounds, the |H'ople differ little in their Langn.igei. 
dialect from the inhabitants of the south of Scot¬ 
land; but on the mountainous tract, where Caith¬ 
ness borders with Sutherland, the Gaelic prevails; 
though many of the natives can speak both languages 
with nearly cqiual facility. 

By comparing the population lists taken under Popnialion. 
the* acts 1800 and 1811, it will be seen that, even in 
this remote and compnrativuly unproiluctive portion 
of the British Empire, there has been an increase of 
numbers in the intermediate period, though not so 
considerable as in most otlicr counties. The inha¬ 
bitants of the towns bear a very small proportion to 
those of the country. 


1800, 


HOl'SE.S. 

PKRSO.NS. 

OCCUPATIONS. 


Inliabiled. 

By Imw 
many 
Families 
occu¬ 
pied. 

Uninhabited. 

Males. 

Females. 

Firsans 
nliii-lK citi- 
pluycd III 

Agiiciil. 

tiire. 

Fersons 
cliielly mi- 
plujerl in 
iiade. Ma¬ 
ll iifaclurcs, 
or Huiidi- 
cratt. 

All other 
Persinu not 
eogiprisc.1 
in the two 
preceding 
classes. 

Total of 
Persona. 

438 

4652 

140 1 

10,183 

12,426 

13,26.3 

2201 

7145 

22,609 


1811. 


j HOUSES. 

PERSONS. 1 

OCCUPATION.S. 


Inhabited. 

By how 
many 
Families 
occu¬ 
pied. 

Uiiinhabited, 

Males. 

Females; 

FastMits 
chiefly cin- 
ployeil in 
Agricul- 
tnre. 

Fanuties 
chiefly em¬ 
ployed in 
Trade, Ma¬ 
nufactures, 
or Haudi 

Cl aft. 

All other 
Families not 
comprised 

In the two 
preceding 
classes. 

Total of 
I’ersons. 

4301 

4714 

189 

10,608 

12,811 

3270 

8.38 

606 

23,419 
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Cnloulta. CALCU'fl’A. The F.iK>jclop<eiia contains soine 
account of the settlement and suhsfiqi’f nt improvc- 
tnent of Calcutta; and in the present article, which 
is compiled from the works of recent writers, wc 
hare endeavoured to comprehend whatever is most 
useful and interesting in the description of this cele¬ 
brated city. 

Situation Calcutta is situated upon the river Hooghly, 

anJ A!.j)C(.t which forms the western channel of the Ganges, and 
though not the principal, is the only one of its nu¬ 
merous branches which is navigable for large vessels. 
The town is 100 miles from the mouth of the river, 
the navigation of which is difficult and oflcn danger¬ 
ous, on account of its numerous sand-banks, many 
of which are continually shilling their situation. 
Vessels drawing more than seventeen feet water can- 
• not, except at spring-tides, ascend witli safety above 
Diamond Harbour, where tl»e vessels of the Hast 
India Company usually load and unload. This is 
about sixty miles bedow Calcutta, and passengers are 
conveyed to the city in smaller vessels or in boats. 
The country, from the mouth of tlic Hooghly to 
Diamond Harbour, is dreary in the extreme; the 
banks of the river arc high, and the adjacent laud, 
on each side, which is perfectly flat, forms a com¬ 
plete wilderness of timber and brushwood, the haunt 
of tigers, and of other beasts of prey. Advancing 
up the river, the scene gradually improves; the 
country becomes more and more cultivated, the 
shipping and the hustle on the river increase, and 
the beautiful country-seats on its banks announce 
the n))proach to the capital. The city, with its nu¬ 
merous spires and other public edifices, presents, at 
a distance, a striking npjicarance, and, on landing, 
the luagnibccnce of the buildings command the ad¬ 
miration of all strangers. The town and suburbs 
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government business; it also contains magnificent CsiePthp 
apartments for public entertainments. The otlier' ” ^ 
principal buildings are a town-house, with public 
rooms, which, though handsome, are too confined 
for the climate, and for the number of inhabitants; 
the hospital and jail, which arc situated on the 
Esplanade; two English churches, the one of which 
Is a plain building, but the other has an elegant 
appearance; also a Scottish church, which is new¬ 
ly finished; and, besides these, there are various 
churches belonging to tlie professors of almost every 
religion in the world. Portuguese, Greeks, Arme¬ 
nians, Hindoos, and Muhomedans, all enjoy here 
the most perfect toleration. 

The customhouse faces the river, and fbrmspart of 
the west side of the great square. It is built upon 
the site of the old fort, which wits taken in 1757 by 
Surajah Dowla. Near to it is the famous Black Hole, 
which is now converted into a warehouse; and be¬ 
fore the gate stands the monument which has been 
erected to commemorate the unfortunate persons 
who perished there. It is surrounded by an iron- 
railing, but it has been struck witli lightning, and 
has since been allowed to go to decay. In front 
of the customhouse is the quay, which has been 
of essential service to the numerous shipping which 
there load and unload. On the west side of the 
river, and in a beautiful situation, stands the bo¬ 
tanic garden, at a bend to which it gives the name 
of Garden Reach. It contains a splendid collection 
of plants from every quarter of the globe, and is 
laid out with great taste, but more with a view to 
practical utility than scientific arrangement. Above 
the garden there is an extensive plantation of teak. 
Horse-racing having been discouraged by govern¬ 
ment, the course, which was to the south of the 


extend along the loll or eastern bank of the river town, is now converted into a ride; but the prac- 

above six miles, Init varying much in breadth at tice still continues at Barrackpore, sixteen miles up 

difterent places. In the middle of it, and very near the river, where the fashionable society of Calcutta 

the landing-place, is an immense square, each side assemble to partake of the amusement. I'he south 

of which extends above a quarter of a mile, and the. side of the great square is occupied by the writers’ 
centre is occupied by a large tank or open reservoir buildings, which make but an indiilerunt appearance, 
of water, for the supply of the town. This square, They form the residence of this class of the (^om- 


togetlicr with the adjacent buildings and tho.se to¬ 
wards the south, forms, what is properly termed, the 
town of Calcutta, the residence of the European in- 
iiubitants and of the natives of distinction. To the 
south, along the bank of the river, lies the Black 
Town, which is occupied entirely by the lower clas¬ 
ses of inhabitants, and is rather considered as part 
of the suburbs; and about a quarter of a mile to the 
north stand I'ort-Williani, and the barracks, which 
form, on this side, a great ornament to the city. 
The intermediate space, which is an extensive open 
plain, is termed the Esplanade. The citadel of Fort- 
William, which was begun by Lord Clive in 17.57, 
after the battle of Plassey, is the strongest and most 
regular fortress in India, but the works are so ex¬ 
tensive, that they would require at least yooo or 
10,000 men, with fiOO pieces of cannon, to defend 
them. On the west of the Esplanade stands the 
government-house, built by the Marquis Wellesley, 
which is the largc.'>t and most ^splendid building in 
Calcutta. It is the rosidoucc of the Governor- 
General, where he holds leiecs, and trans.'icts all tho 


pany’s servants who arc newly arrived from Eu¬ 
rope, and who arc students at the college of Fort- 
William. The private houses in Calcutta, in the 
central or gr-ntcci |)art of the town, are built, most¬ 
ly, after the European fa.sliion, but raoditied to the 
nature of the climate, and to the niagnifleencc of 
e-istcrn manncr.s.* In a line with the govcrnnient- 
bouse, is a range of elegant buildings, ornamented 
with large verandahs, and another, at right angles 
witli it, called Clioiiringec, formerly oi.-ciipicd by 
native huts. Th(«e Iioubcs arc built of brick, cover¬ 
ed with a species of stucco called Chunam. They 
arc all separated from each other, every one hav¬ 
ing attached to it a ciiinsitlerable piece of enclosed 
ground, ill the middle of which it is situated. The 
apjiioach is by a flight of steps, under a large por¬ 
tico. TJie architecture Is (ireciaii, and the profusion 
of columns, p.orlicus, and veramlahs, gives them more 
the air of pal.'ici. s than of private houses. To this 
part of Calcutta the Black Town forms a striking 
conlr.ast. It has been already described in the £'«. 
C'fdoiHfl'ia, but has been considerably improved 
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by rtie widening of the streeu, tbc filling up of 
poutiK, and by tiling instead of tliatcbing the houses, 
by wbieh meuiw the danger from firo hns been much 
diroiniaked. 

Though building materials arc abundant in the 
neighbourhood of ('alcutta, lioust'-rcnt i.s not mode* 
rate. This is f»wing partly to the higli interest ojf 
money, and partly to the constant repairs wliich arc 
required, from the casting of the wood iii this hot 
climate, anti from the rn\ngcs of insects, particularly 
the white ants. Though the w ootl-wurk of a house 
appear externally quite sound, it often turns out upon 
examination to he conqdetely excavated nr lioncy- 
couibed by these insects, which itssemblu in incrmli- 
ble numbers, wherever they cun find an entrance. 
I'lrraiiiions houscn liero, which arc known under the 

liivri'i* h taverns, aro greatly inferior in respcctabili* 

SUangci'*! ‘y Europe. They are, with the excep¬ 

tion of two or three particular houses, resorted to 
only by the lowest company, and strangers who 
ore enticed into them arc exposed to every species 
of imposition, and frequently to total ruin. A Eu¬ 
ropean, on his first landing, is surrounded by nume¬ 
rous dangers and ineonveniencios, which he finds it 
extremely difficult to esciqie. These arc so well 
described in tlie liaxl India Vnde-Mecum, by Cap¬ 
tain Thomas Williamson, tliat we shall extract the 
following passages, for the instruction of such of our 
countrymen us pro[K)Se to visit tliose distant regions. 

“ The tavern-keeper, under the plausible pretext 
of aiding towards the completion of the youth's 
wishes, never fails to inquire whether the gentle¬ 
man has any friends in town ? or even in Uie country i 
If affirmatively answered, ' mine host' feels himself 
tolerably secure of his inoitey: hut will probably as¬ 
sert, that the friend in town is out of the way, and 
will not be back for some days. Should the gentle¬ 
man be totally destitute of iViends, then conies the 
rich harvest. Imnosition following imposition, swell 
the bill; which, if appeuraners wunant forbearance, 
is kept back as lung as possible, under the pleasing 
assurance of perfect confidence; but, in the end, a 
catalogue of items is produced, which never fails to 
alarm, if nut to ruin, Ute unsuspecting victim 1” 

“ If, unhappily, the guest should so far lower him¬ 
self as to associate with the ordinary company of the 
coinnion drinking-room, he is irretrievably gone. 
Quarrels, riots, and inebriety, must follow; in all 
prubabihty rendering him subject to the notice of the 
police. Should his J'nce ever he seen at that officCy 
it would he nest to impossible that he shotdJ be ad- 
milled into anp respectable circle. What with lodg¬ 
ing, dinners, wines, <S.C. of the worst description, but 
all rated at the highest prices, he must be a fortu¬ 
nate wight who escapes under a gold mohur (i. e. 
two guineas) per day : in general, double tliat sum 
is charged ; so that a person starts at the rate of 
L. 1000 jter annum, at least; while, in all probabi¬ 
lity, no established, or even apparent, provision ex¬ 
ists, whereby he may be maintained.” 

To state Uie evil, without pointing out the re¬ 
medy, w ould be next to useless; but, when I sug¬ 
gest the means of avoiding those difficulties, or any 
portion of them, attendant on arrival in a foreign land, 
it must be understood, that 1 cuusider the stranger to 
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be possessed of pecuniary meani: that U, that be can Cakutia. 
pay his way. Without this, he can do nothing; and 
must undergo all the afflictions and miseries attend* 
ant upon drapised poverty, in every part of the globe. 

It may be proper to point out in this place, that 
what might hero appear to be liberal cmculations, 
would not suit the East; where every articlo of 
European manufacture bears so enormous a price, 
where house-rent is so expensive, and where it is in¬ 
dispensably necessary to retain so many servants, 

The first thing to be done (setting a letter of recom¬ 
mendation out of the question) sliould be to report 
arrival at the Secretary’s Office, depositing the cer. 
tiiieate of the Court of Directors' licence to proceed 
to India; without which, the party is considered as 
an alien, and scarcely considered as entitled to 
JUritish protection. This tloes not arise from ill-will* 
on the part of government, or of the inhabitants; 
but from that strict attention the politics of the 
country imperiously demand to be paid to the se¬ 
veral cliaracters, and descriptions, of persons re¬ 
siding witliin our territory. 

'* Th<! above relates equally to all persons in the 
civil or military branches; the certificate granted at 
the India House must be produced, in order to iden¬ 
tify the party; but if it should have been lost, he 
himself, togctlier with tlie commander who received 
the order for taking him on board, nuust attend, to 
make affidavit to that ctfect, before the appointment 
can be admitted upon the registers in India. 

“ Such us appertain to tlie civil service, being al¬ 
ways strongly recoiiinicnded, mid often finding many 
old acquaintances of their families on the spot, re¬ 
quire but little advice; nor docs the eadet stmid 
much in need of instruction, as to tlie manner in 
which he should provide himself with a home. All 
be has to do, is to wait upon tlic town-major, at his 
office in Fort-William, when he will receive the ne¬ 
cessary order for his admission into the Cadet Corps, 
at Baruset, about sixteen miles from Calcutta. 

“ He wlio has not these advantages, must do the 
best his circumstances may afford ; he will find tem¬ 
perance to he not only cheap, but indispensable; for, 
if lie should act so indiscreetly at the outset as to in¬ 
jure bis health, a thousand privations, and a certain 
increase of difficulties, must follow. The first point 
must necessarily be to get under cover. This will 
not be found so easy, as those who have never quit¬ 
ted England may suppose. It will be after much ro- 
scarcb, that a small house will be had, and then only 
the bare walls; fur no such thing is known in India 
as a furnished house to.be let; and lodgings are, if 
possible, still more out of the (juestion. Fortunately, 
there are, among the European shopkcepeis in Cal¬ 
cutta, some most respectable cliaracters; men dis¬ 
tinguished fur their urbanity, philantlirupy, and ge¬ 
nerosity. Application should be instantly made to 
one of these firms, fur aid and advice. The case 
should be candidly stated; aad, in order to insure 
confidence, a deposit of money should be made, 
either with them, or at one of the banks. The con¬ 
sequences will be, that, in a few hours, some small 
tenement will be obtained, cither on hire, or grant¬ 
ed as a temporary accommodation, and the whole of 
the articles reaUy necessary will bo provided, at 
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tulilibli* 
nil lib. 
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(^uurt. 


(^•lli'Ci* of 
b'uit W’ll- 
■lum. 


seemed ««li 

.IDs lasoy-ni^ewWsIBir iiM purpose. Bt|fr ^ 

not meet the 

VfeTOdf the C&iHi of uimitorst Ktulm'juiie 
,.th^., inetwetwos;w«fe,J,w?ice?eed fink^^itt" dirolttlon; 

;,^p TOriiod of whit^; h<^«rer« t^»1^erpbr.Ge(ie. 

“* ■^“•'vyed for various eciuon8,tiUit^mher 1803, 


some one ot other of . the auctwjw. whiehr^ 
place within the rwntral ptttts of me tot^.^' > 

Caleutte u. the great ^ty^or^mof 
means of the Gai^esr.sod its tllbuta^ ttr^^nstXit 
has an imintenupted' wi^ oonmuntcahlop wim.the 
whole, of the north of. Hu^do^n, on thr opo jiapd, 

and.’With the whole ef Europe, 4^<caj , __ _ ___ 

great part'of Abia, on the oth^. ' -Him adtr^tage* having,‘in the.meantime, .addcM*^^h»-,<.tbe Direc- 
ousljr situated for cottune/ce,,it trades.ex'tehiiv^]^ ,ibrs o strong defence of the iostitation.'- In Ja< 
with olmost every country .in t^ewoiid, and ahmbers. huary 1604, instructions-were recitive^ to. conti* 

..--/•--j -pue it on Its original footing. The iostitutum accord* 

ingly proMeded with new vigour. AU .'promotion 
to the service was. made through Uic 'owege, and 
was. regulated en^ely by the merit of the stodenis, 
ainohg whom an luiexampiod emulation Jn literary 
piituuits had arisep... l%ibtu: year* foom.^e rifoo of 
^ sbtobluhmentLlMft hhhdrira ori|^i^'volumes in 
Ipges.ftnd hteratuml^ai heeh jpub- 
. an of tratisiaUng wid 

Sertp^ires In jidr^e^guages of tlie east hwmadu 


of vessels of every farm and..deaM<ption are eojos^t? 
ly arriving or. darting from the. river, wbichiiii&,foe’ 
vicinity, of the town, presents the busiest scenp in^ 
ginable. Numerous dock-yards have also been esta¬ 
blished, in which ore built , vmaris. .of gpe*t burden 
and of admirable construction.; J^iece-^oods, shawls, 
indigo,- siikr sugar,' i^uin^ -and. rnn)^ ate., foe staple fts «. . 
commodities of export. .>^!lVeMh^ r^ Iraportcdfrom. , tlia. oriciital.;^ 
all (juarfors. ij^rpid'iIi^^V t^ imports consist Itsb^t.ahd,: 
iwincipaliy of antiiriiea .fMT consi^ptibn for the £uro ' ' 


peon inbabiUots, copMStiog of porter, ale, conflation- giMt advanciC*- IP-. 1^05, foe, studMts of foe Csta- 


arics; and, generally, of wl the finer mamdactures. 

In 1808 a bank was esiablisbod at CpicuHa, under 
the name of foe Calcutta Baifi^ ^Jtooapittd ainuunts 
to 50 lacks of rupees, of whUi^ ten werit subscribed 
by Government, and the remahider by indtviduids. 
There are twelve Insurance Companies. Several 


blupments of Mi^Jraisi. and. Bombay were sefuirated 
from those of Calcutta'} ifi cphseiiueace of this re¬ 
duction of the exteht of'the, college, foe duties of 
the ProyoSt and Vice* Provost were united by a mi- 
"nute of''foe .Governor and Council in one person, 
under the tide of,Provost { and in JanuaryvldOT, foe 
j.; publtfoed weekly^" The charitable, .offices of . Pfovc^ and Vice-Provost were atmlished; 
;>liiunierou8. Of these foe principal are. .. ^efi^brsbips were restricted to foree/«-.foose of 
r foe educatitm and .maintenance of ...t^.Hihdostanee, Bengalee, imd Perso-Arabic; the 
^f Europeans in ^ military service 'of .’ period of attendance was reduced to one year, and all 
" ‘ . control, over.tite private expencea or oonduot of foe 

. students was given up. On this reduced- and limited 
.-footing the establifoment still continues.. ' 

- ‘The population of Calcutta, whicli is rstated by Population, 
some to. amount to SOO/XiO, by others to. 700,000, 
is compothd of peraohs from every quuter of foe 
world. British, and other Europeans, Armehtans, 

Persians, Chinese, Hindoos, and Ma^jpfoedana, arc 
all seen mixing in foe streets of fois mettnpolis. 

The occupations of- these various dasseK.me near¬ 
ly wlm.t might be expected in foe luxurious ca¬ 
pital' of a great Empire, add in so great on emporium 
of mantime commerce. Public officers, lawyers, 
physicians,iherchmits, and foeir families, makeup 
the balk of the British inbabitantsi The natives 


newspaper 
institutiq^ 
two sd 
foe chill 

the Conmany, one ior foe children of lifficers, and 
another ior those of privates; a free school at which 
about 100 children are educated, and a native hos¬ 
pital or infirmary. The Ariatic Society-Still con¬ 
tinues its sittings, and publtshes ita Transictions, 
which contain much-interesting matter conreming 
foe history, literature, languaras, and antiquities of 
Asia. An Auxiliary- Bible Society lias also been 
estsblislied at Calcutta. - ^ 

The Supreme Court consists of a Chiefjustlce 
and two puisne judges, all nominated by the Crown. 
Its jurisdiction extends to. alt Brhish aubjects in 
India, and to all civil actions betweeh natives, or be¬ 
tween natives and Europeans. Crimiftal coses arc 
tried in this Coiiit by a jury, consisting exclu¬ 
sively of British 
ges against 
actions in which 
are concerned; but it takes no cognizance of the 
land revenues. The law practitioners atuched to 
this Court are fourteen attornies, and six barristers. 

The College of Port William, for 'the education of 
the junior servants of the East India Company, 
which promised at onetime to be so great an esta- 
blishnient, is now reduced to a few lecture rooms in 
the Writers' building -It was begun in 1 SOI by' the 
Marquis Wellesley, then Governor-General,' and its 
object was to remedy the evils which had arisen from 
the ignorance of the Cumpimy's servants; to fill, if 
possible, foe important situMiona of the Empire with 
men of learning, talents, integrity, and moderate ha¬ 
bits ; and along witii a just adthinistratJon of govern¬ 
ment, to spread foe infiuenco of Bterature, sdence, 
and the Christian religion, over the eastern world, 
vox.. II. PAKT II. 



dealers, mechanics, and servants. 

The British merdiimts form a most respectable Different 
class of men, and contribute essentially to foe pro- CliusM uf 
sperity of the settlement; many of them aro'pos- Merctianii. 
sessed of large fortunes, and live in a s^ie of suit- 
' foie splendour. The ArmetiiuM are the most nu¬ 
merous bt^y of foreign merchants in Calcutta.- 
Ihey trade extensively to all parts of India and 
.Ohinii, are uncommonly diligent and attentive to 
buriubss, and are considered to have 'u‘* 

note intelligence from foreign pmts of any other 
body of merchants. The native bankers, agents, 
and money-dealers, are numerous. Hiougb former¬ 
ly timorous, foe Hindoo now adventures in almost 
every species of mercantile specularion; and cloths 
belonging to the native merchants, to the amount of 
4 c 
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I<. 1,000,000 Stewing, arc gener^Iy l^tig for sale 
ill the warehouses of Calcutta. Thp native njcrclmots 
of an inferior class, engross nearly the M’hole of the 
retail trade of Calcutta, under the'titles of Banjans, 
Sircars, and Writers; and they are generally do* 
scribed aa fond of money to excess, and most un¬ 
principled in all their dealings. 

The cold season, which lasts from S^tember to 
April, is generally allotted to amusement and fcsti« 
vity in Calcutta. It is only during part of this sea¬ 
son that it is possible to venture abroad in the heat 
of the day, which, in the rest of the year, is devoted to 
repose. The hot season begins in April. Every day 
the heat increases until the middle of June, when the 
pcrlodicul rains begin, and last till August. The wea¬ 
ther then being extremely close,-is more oppressive, 
and more unhealthy tlian befbre. jbe thermometer, 
throughout the year, generally ratu^ between 75** 
and 95®, but frequently rises to 100*^4 . 

The markets at Calcutta ore open at day-break, 
and they afford, at very moderate prices, meat of 
every kind, and poultry, with various kinds of choice 
fish, fruits, and vcget^les t also game, such as 
wild ducks, partridges, snipes, &c. with various 
kinds of ortolans. The wild venison is not near¬ 
ly 80 good as that of Britain, but the park or stall- 
fed is equally good. The hare is very diflerent from 
that of England, being defective in size, strength, 
and swiffness. 

Rite of ilie That sudden rise of the waters, termed the Bwe^ 
is qiuto common on tlie Ilooghly, ns well as on 
the other branches of the Ganges. The general 
cause of this appearance is sufficiently understood, 
but it is not easy to explain the details. It is 
common on several of the rivers in England; it is 
also known on tlie waters of the Dordogne and 
Garonne in France, under the name of Mascaret, 
and in die Amazons in South America, where it is 
termeii the f\ororoco. It is an immense wave, 
which, in the Hooghly, heads the spring flood-tide, 
travelling before it, at the rate of 80 miles an hour; 
and, what is most singular, not occupying tfic whole 
breadth of the stream, but ranging alon^ one of die 
banks, and crossing over to the opposite shore at 
every considerable bend of the river. Tt begins 
about 40 miles below Calcutta, and is felt, but with 
continually decreasuig ellcct, i]c.-irly as' far above it.. 
At Calcutta it ranges on die opposite bank. The 
swell is prodigious; and, on its approach, all the 
small crafl fly for safrty to the middle of the river, 
where, though the swell is still considerable, they 
arc not exposed to the same imminent danger. At 
Calcutta it often causes an instantaneous rise of the 
water of five feet. 

See Williamson's East India Vade-Mectim, 2 vols. 
8 VO. 1810.-—Lord Valcntia’s Travels, 3 vol8.4to. 1811. 
—Mrs Graham’s Journal a Residence in India, 4to. 

181 2.a j-Hamilton*B East India Gazetteer, 8vo. 1815. 
—Mi^rne’s Oriental Commerce, 2 vols. 4to. 1813. 
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CALEDONIAN CANAL. The importance of 
Uiis great national ^udkiHakhig, whether considered 
as a work of roagni^^ and expence, as tending to 
open up and impr^j^ Sbme of the most barren and 
ruj^cd districts fak Scotland, or to facilitate die 
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intercourse between die eastern and western sides Cslriioniaa 
of Great Britain, by rendering unnecessary the navi- ^ 
gation of a circuitous and dangerous coast, induces' 
us to treat of it.^arately, and tofiirnish our read¬ 
ers with a correct map or plan of its line, reduced 
ftpm the maps laid before Parliament. 

Sp, early'as the; year 177 s, Mr James Watt Rwt idea of 
; of Scffio, to whom mankind and the arts are sot>>>sK'*;ai 
much indebted for- his improvenicnts in the stcam-^”'*^' 
enguie, was appointed by Jbe Trustees or Com- 
roisrioners for certain Forfeited Estates in Scot¬ 
land, to make a sOrv'cy of the central Highlands. 

‘Mr Watt, in his lloport to thht public body, recom¬ 
mended, amongst other improvements for the Iligh- 
' lands, die formation of the Crinan Canal, which has 
long since been executed, and also' of the Caledo¬ 
nian Canal, from Inverness to Fort-William, now in ' 
prwress, and wliicli we are. Immediately to describe. 

The late rapid introdiicdon'of the sheep-farming Cimim- 
system having necessarily deprived multitudes of the 
inhabitants of their former means of subsistence, the j,®’* j 
formation of roads and canals, and the multiplication ^ 
of fishing stations, came to be looked to, as affording 
the most likely means of mitigating the evils conse¬ 
quent upon diis great and sudden change of system; 
and in pursuance of this view of things, die Lords of 
the Treosury, in 1802, directed Mr Tellbrd, Civil 
Engineer, to make a survey of the cqasU ond cen¬ 
tral Highlands of Scotland. Tlie Ri|jH|Lwliich he 
in consequence drew up, involves a vd||Kof consi¬ 
derations connected with the iinproven^nt of the 
Highlands, and the employment of the population of 
these districts; but die part of it which we arc more 
particularly to consider, is that which refers to the pro¬ 
position of an inland navigation from Loch Beauly 
and the German Ocean on die eastern coast, to Loch 
Ei! and the Atlantic Ocean, on the western coast. 

Mr Watt proposed that the depth of this Canal should 
be ten feet, or two feet more than the Forth and Clyde 
Canal; but Mr Telford, considering the great com¬ 
mand of water from the chain of lochs or lakes in its 
line, and aware no doubt of the advancing state of ma¬ 
ritime adventure, and of the inconveniences which .ire 
felt from the small scale on which that navigation has 
been executed, though origwally termed the great 
canal, was induced to propose a depth of twenty feet 
for the Caledonian Canal; that it might thus be capa¬ 
ble of flouting twcnty.cight gun l^igates, and the 
largest class of Baltic tratlefs. 

llie Parliamentary Committee, which had been 
appointed in reference to the situation of the High¬ 
lands, had corresponded with the Highland Society 
of Scotland as to the means of improvement; and, 
before Anally reporting upon this great and bold plan, 
they called nefore them me most eminent Engineers, 
nautical Surveyors, Mariners, and Merchants in the 
kingdom. In particular, Mr Jessop and Mr Ren¬ 
nie, Civil Engineers, were severally examined 
with regard to the practicability and expence of tlie 
plan proposed by Mr Telford; and Captain George 
Duflj of the Royal Navy, Captain Huddart of the ■ 

Trinity House, London, Lieutenant Gwynn, Com¬ 
mander of the Fort-Augustus galley on Loch Ness, 
and several others, were examined upon points toucli- 
ing the navigation and anchorage for large vessels. 



Caledonian Returns were also procured trom the portfj of DitWiCj 
Canal. Liverpool, Greenoch, Leith, and Al>««»deen, r^rd« 
ing the probable advantages of tire proposed inland; 
navigation, and to what extent It would be useful. 
This Committee, aider much investigation, reported 
as follows: 

“ Your Committee, from a futt consideration of 
all the evidence laid before themi and annexed to 
this Re^rt, by way of Appendix, subnut, to the 
House their opinion: That tpe execution of the ihr i 
land navigation, proposed in Mr Telford's plan, under 
all due re^iulations, for the economical ex^uditiire of 
such monies os may be employed, in this great work, 
will be a meiisure highly conducive to the prospe- 
rit||r and happiness of tliat part of Scotland in winch 
, it IS situated, and ojT great importance to the gene¬ 
ral interests of the whole United Kingdom,” 

I'iifit Act of A Bill was, accordingly, brbught into. Parliament, 
I'jrliaiiient. on the RepoK of tldl Gtomittec* in the Session of 
] 803, entitled, “ An Act for granting to his Ma¬ 
jesty _^the sum of 1^ 20,000, towards defraying 
the expence of making an inland navigation from 
the Eastern to the Western Sea, by Inverness and 
Fort-William: and for. taking the necessary steps 
towards executing the same {' which Act received 
the Royal Assent on the 27th day of July 1803. 

The Board of Commissioners for Ute Caledonian 
Canal, appointed by this act, accordingly met, and 
made certain arrangements for the immraiate com¬ 
mencement of the work; having, ip the fitst place,' 
appointed Mr Thomas Telford to be their Engineer. 
He’ had formerly been employed by the Lords of 
the Treasury in making various surveys of the 
Highlands. But in so important an undertaking,' 
the Commissioners judged it necessary to call .to 
his assistance Mr William Jessop, another emi¬ 
nent and experienced Engineer. Mr Telford, in¬ 
structed by tlio Commissioners, proceeded immedi¬ 
ately for Scotland, and again made an entire sur¬ 
vey oi'tlic whole line of the canal from Inverness to 
I'ort-William. To ascertain the soil, trial-pits and 
borings were made from shore to shore, at distances 
not exceeding half a mile. Mr Murdoch Dowpie, • 
an experienced Marine and Nautical Surveyor, was 
employed to moke a survey of the cl^in of lochs upon 
the line, In order to sound and determine their respec¬ 
tive depths and anchorages. The line of the canal, 
where cutting was necessary, was now carefully laid- 
out. Stone and lime quarries, timber and other ne¬ 
cessary materials were looked after, and -some idea 
was tbrniud as.to the prob(d>lc value of the land, to 
be piissed through. Places were also fixed upon for ' 
the entrancc-bosins or sca-Iocks, at both extremities, 
and every possible information preparecfllbr Mr Jes- 
sop’s survey, which took place in the month of Oc¬ 
tober. He was met by Mr Telford at Edinburgh, 
and these gentlemen proceeded together to a full ex¬ 
amination of the whole; and, upon this survey, Mr 
Jessop reported his opinion to the Comniissiimers, 
and furnished an estimate of the expence. The 
chief difficulties alluded to in his Repor£, as inci¬ 
dent to tliis great work^ refer to the cutting .new chan¬ 
nels or courses for the rivers Ness, Qich, ami Lcuihy,— * 
the deepening Lochs Doughfour and Oich by excava¬ 
tion,—the damming up and raising Uie sur&ceofLoch 


' Lbchy, which is about tbn rnijes and a half in length, to Csli^iiUiu,. 
■ ant ^ditlonal depth of twelve feet,-.r4he spilling or tun- ' 
ning its fl^^-wateraby a fie.w oot [ixto the River 
. Spean; and some extra cutting at- the amnmit level 
between Lochs Oich .and Lochy, - But one of the 
most difficult parts of the nayigiitioD. is stated 
to consist in the deepening. And management of 
*■ Loch Ooughtbur. Mr Jessop wems to have been 
• prepared to meet with rather an. onffivoitrable 
soil for canal operations; he was of opinion, that the 
whole valley between Loch Ness and Fort-Wilfiam, 
has been one entire sheet of water; and that the 
portions of land intervening; between the 'Ibchs 
are the debris of the adjoining mountains. ‘ The 
fint trial-pits dug in the neighbourhood of Inver¬ 
ness, did not fail to give some alarni upon tiiis sub¬ 
ject, as the ground ccinsisted of swid .ai^ gravel>0 
open and pcHrpqa, that the tidal waters of Loch 
Beauly flowed and ebbed through it.' But on other 

S arts of the line of the canal, the gravel was found to 
ave such a mixture of earthy particles as would be 
sufficient to render it impervious to water. 

The-extent of c^nal to be fprmed and cut, is stat- Pint Di-. 
ed to be about Mi miles, imd the Ipch dr lake navi- menmn* 
gation at 37^, making a total distance .of inland na-J^. ^*^' 
vigation frum sea to sea of about 59 nules; the bot- 
' tom widtl> of the cutting 50 feet, with dopesof 13 inches 
to a foo^ wlth benchif^s at the water-line, hiaking the 
width at the surffice to be about 110 feet. The general 
dimensions of tire'canal, though afterwards enlarg^, 

■i'.were now estimated at 20 f^t for the depth; the 
width of the locks is taken at 38 feet, and their 
length at 162 feet. The number of locks is estimat¬ 
ed to be 23. They are to be built of, masonry, 
witli gates and platforms of American pitch-plhe. 

After mtwally examining the whole intendi^ line of 
the Caledonian Canal, its proposed dimensions, soil, 
materials and workmanship, Mr J^aop estilmal^ the 
expence at the sum of L. 474)531, mending 3^r 
cetd. for contingencies; but exclusively Of the priCe 
of land, and the necessary moorings for the anAor- 
awi at, the respectiv'e lo^. Upon a joint R^rt 
afterwmds by Messrs Jessim and Teltbra, thu sum 
is proposed to be expended, and the works' com¬ 
pleted, in the course of seven years from the period 
of dieir commencement. ^ 

In this stage of the affairs of a work tfo extensive Dimen- 
in its operation, and so important in its consequences, sSons fina(l.y 
it became of the lost importance, in finally resolving 
upon the dimensions of the first lock, to^fix upon 
such ns would answer, in the fullest tnaniKr, all 
the purposes of the intended nav^gatfon. 'fo this 
point, therefore, the attention of the Engineers was 
again directed; especially os the dimensions of 
the first lock would not only regulate ail the rest, 
blit also the works of excavation along the whole 
line of the canal. After maturely deliberating upon. 
all the information which had been obtained, re¬ 
garding the description and tonnage of the ship¬ 
ping wm’ch navigate the nortliern sea.«, |nd advising 
at large, as befdrc noticed, with Engineer!, Mariners, • 

and Merchants, upon the important subject of the 
dimensions of the canal;—it having been specified 
in the act authorizing this work, that such an inland 
navigation should be formed, as, when completed, 





c»Manijn niiglit ** enoltlo tMps and'TesieU eoniMerable bur* 
'*“* den, trddiug between the eoetcrn and western coasts 
of Or^ Brituta and Ireland, and die German Ocean, 
to avoid a long and dangerous-navigation round the 
norlKi^ coasts of Scotlandthe Commissioners, 
considering also that the proposed dimensions of Uie 
woi^S of excavation, viz. SO feet of depth, 50 feef 
of width at bottom, and 110 feet at the surface wa* 
terdine of the cantd, would admit and be sufficient 
to float a S3 gun frigate; and as only a very small 
addlti'op to the origiiuu and annual expence would be 
incterred by enlarging the locks for Uiat purpose 
it war Anally ordered, that the length of the locks 
-should , be increased from 162 to 173 feet, and that 
the breadth should be from dfl to 40 feet, the depth 
to remain at 80 feet as bcibre intended. TTio Com¬ 
missioners thought it their duty to prefer this large 
scale of construction, as, aldtough it would, inoregse, 
the exponce, the canal would Uiweby be'* capable 
of affording ah occasional passage to that dess' of 
His Mi^esty's ships, of which there was, at that pe¬ 
riod, upwards of forty in the service, which mivst 
otherwise have been exduded it. Ib'tliia re¬ 
solution, the Boai^ of Commissioners had also in 
view tlie increasing tonnage .of merchant ships, as 
some of the vessels trading between Uverpool and 
the Baltic, approach to the dimensions oven of tliese 
enlarged’rocks. 

With a-view to give greater facility to 4ha ptsso^ 
of small vessds, onid to avoid the consequent wear.; 
of the large Mocks, tbe 'Bogineers haid been di¬ 
rected to’ consider the pn^riety of. constructing 
small tide-loeh for vessels of about 200 tons, which 
draw about twelve feet water, or of such dimensions 


Side Locks, 


'it would be mort convenient to connect the line of Csledoniao 
the canal with the several lochs or lakes forming part - 
of toe intended nd’^iption; and,also fix and arrange 
the price of labour, 4nd the mode in which the se¬ 
veral works wouid be most advantageously let or 
■ contracted for. ’ 

Ppring toe first ^ar ^1803), the Operations were 
merely of,a pieparstoty'nature, and toenumber.of 
workmen did not exceed 130. But in the year fol¬ 
lowing they werd increased t« upwards of poo, when 
it b0^me..necie$sary. to appoint resident Engineers, 
p^tic'uiarly at the extremities of the line, to «vbich 
the flrat works were entfifety confined, For this high¬ 
ly important charge, ^llr hfo'tthcw Davidson, who had 
acquired much exi^rienco at toe Works upon the 
Elsemece Chnal,' particwlarlv at the great aqueduct 
of Pontycycelte in' pOnhighshire, was appointed to ' 
toe eastern divisibnv: and'. %jr‘.John Telford took 

charge at the western end*V ■ ' 

^ la the commencement’oif cp^otidhs of this pub-Prires of 
lie nature, it became an Important consideration 
to interfere as little as possible with the rates'of the (UeA 
stated labour of the country; and therefore, as well 
as from motiv'es'Of economy, only about one-sixth 
part of the work was done by day-labour, the other 
parts being done by conttact and meaturement. The 
rates for day-labour and workmanship, as fixed by 
Messrs Jessop and Telford in 1804, we shall state, 
more as a matter of future, than of present interest. 

Labour^ by the day, were paid from Is. 6d. to .is. 
fid. and Ss., atksording to the description of work. The 
works of excBvatiim and embankment varied accord- 
^'ng to the distance of removal. That for the eartoen 
. work of co&trdams of the eastern division Was qd. 

^per cubic yatd, exclusively of piunpiog water, work- 


ns to correspond with toe depth of the Clrinan Canal.: ^ ^ ^ __ 

'fhis appendage of small locks, it app^eih would mg toe puddle in the banks,* or* ex^nce of rail- 
have imd^ to the original expence about L. 75»200; ways.' The rate or price of iron-work to be ,5^d. per 
and cqittiilerihg that two, or even three small vessels lib., when the price of Swedish iron is at per 
m^'liass together torough the large locks, toe ad* toft at Inverness. Timber work in coffer-dams, .uid 
yaotogM attending the side-locks appeared to be sheeting to locks, fid. per cubic foot for labour only, 
vely mieertiriQ, mid the idea was thercrore liud aride Ruble masonry, laid in lime mortar, at 1 Is. per cu- 

for the present. . il * . ' *'■“-’ —.— — -* 

Srw Art of Itvappears fcom -the first R^brt of the Commis- 
A'ariiwHuif. sioners for making the -Caledonian Canal, that toe 
sum ,of L.>6059,.108. 16^. had .been expended in 
the prepafiitory'treasures for this great undertaking. 

In toe 9Cstion of Parliament 1804, another act was 
passed; .entitled, Ap Act for making fuither Pro¬ 
vision making and maintaining an Inland Navt- 


gation^.^mmonly.<^led The CaTedooian Canal, from 
the ei^rn to the western Sea, by Inverness and 
Fort'William in Scotlaod.” By this additional act, 
a further provirion of L. 50,000 was made for this, 
ummrtaking. 

Commence- ^ the month of June 1804, the Cominissioners to- 
Woi'k *”***®^**^ that Mr Jessop should again vidt the line of 
the intended navigation in concert with Mr Telford, 
tliaf^^ might jointly inspect the progress of the 
wwlMBready contmenced, and re-examine, all the 
gjjU^aiaio.of top fonimr survey; that th^ night de- 
the position of each lock on the whole line 
of the canal, and, as far as possible, fix toe situation, 


bic yard, cut stone or squared masonry at Is. ?d. 
per cubic foot, exclusively of pozzolano or tarras, 
where necessary. In coOiimon earth cutting, in- 
cludine puddling and forming the hanks, the price 
throu^out toe whole works was not to exceed 
the average rate of 6d, per cubic yard; excepting 
in cases where toe removal, .pf the puddle should 
exceed 100 yards, when ah'" extra allowance was 


to Im made by the award of Mr Tiiomas Telford. 
Also, wherever (he rem.oyal of efirtb by barrow ex¬ 
ceeds do lineal.yards, or 120 yards by burrow-carts, 
im' allowance, to be made over and above these 
prices, at, toe rate.of |d, per cubic yard for every 
mi cS 20 yards by barrow, or 40 yards by barrow- 
carttu The same rate of prices is applkwe to the 
works of toe-western division of the* canal, only in 
such instances as the circumstances differ materially. 
Part of toe excavation at the western end is in rock, 
which is to be paid for at toe rate of ie. per cubic 
yard, and the excavation and embankment at8d./ier 
evttdc yard. The most considerable difference here 




dimensions, and construction of the bridges, cul- was in the price of cut stone, or squared mosoniy. 
verts, and other necessary works; and toat they At the eastern division, toe quarry of Redcastle is 
migiit take into ebnsideration the manner in which only about five or six miles IVom the work; while 

s 



Caledonhin at the western division, the out 
, quoins, coping stones,. 8tC4*vete 
Cunibrse Islwd fat the 





^aliaiiuiish, distant about twen^imila^ S^]^d^b^> .|l^ii^^of land wouId'^^d|viii;)«r^ 
used, the pice to be at oC.2s* pfcttbic^ r'’%tiKh8teverineyhavebeenthew:tualBtaiei»fmftt.Compai^ 

foot. But thcse pnces wew, upon doe inv^i-, teiis bei^, «t,«i early period, the great vale, or ner-'»»*'• 
gation, fpund to be insulBqieui;, dttd the Cbntractora v hapnionc,pr^eyIy,the,chii8Bi,oftheN^an4Lo^v 1”“^ 
were afterwards allowed al^riMrwttfa ttf Sd.^pr.ciubic is.'rithouiejtception.thenjostreuiarlHibleinthekioal*'"'*** 
foot in addition for cut stort^ tuid is. per ctoblc ywrd dom j for, in a distance of about siaty froat s« ' ■ 
for ruble work,- ' * • • 


^toa8a,the8umipitJeveU_-r-jr»- 

These highly important amtngements being tnade, ^feet above the level oFtheM^. 
the masonry, and much of ihel worfc df^ etccavatibn "deed, some approximations to dds 6t» 
and embankment,.were uodfr^eB''hy‘pon&act, and » 

proceeded with gnlat.alacri^v. s^ in the 
various branches of madi(ii.'i^faure«orted to the Ca. 


for exotuple, bet^^Crioab and M^i)p||ad;J 
jtbe.lHi? of the.t^riiiJtin'lC^I,) 


fpt^.'^qfthe united 


the Ca. ticed of vairit^ ether pirts of the 
id king. tw^B tbo?ll^^J9eyt of Lincoln dn to i 



oit hi. yiiyu n pjHiaT'.ui acnye'inauawy. ' viyne. .;.,«'paaps, ineiBnSrest'U!'. ti 

Tl>e Highltmder, hfaherto aocu|tm^ to^^lmtier away and Let^y of thdste mantiSiW^ 
his days in indolence, looked da- for a toe with Forth and to Clyde^whiebjna«j4*t^m ^ *««r»" ^ ^ 
astonishment at the exertions of hie sdatom 1»W of hillat bat all df these cdh^toiriidrMo s'ublinuty 
thren, and ere long mixed with diis busy seehe, *of efibetis to tbe line of tlie Coj^miah Cauajt, where 
In lids respect, the Caledonian Canal, ’■ * *^‘ _!_l ... , . . ^ t 

immense advantage to t|ie Highlanders, 
the writer of this article has had nianynpp«rtunities> 

to observe. . , • ■,'k^v' _ _ „ .... 

^ **®*®‘' corarornoement of to Ca-^»fto first, or sea fock, of to at U^ufcl" 

I'ftheCa- nWjW'eshaHnextgiveageneraldescripion.oroutljioe.iiiiy on the east, aixh^so. adtoefa^ westward ' " 
iiai. of to country tlirough which it passes,' proeOedlag^^ Scribe the «roto .of tMs great^lmand ■Nllvfam 
from the east to the west sea. Mr Wisift, fai bis precise/spot'o^hatly intend^ .f " 

port of 1773, observes, that to reguIdN^of this' ex- .J cm Sea ,oe fide-Iock, ^ njtor ttf ,tii 
tensive tract is quite astooishingt in so moiantafatclliia warillfif to pi^^ siiat ito to - 
and rugged a countiy. Sfr Jessop, in his firstRe. ^ hxesfi'im to aii&w^ iheipuraptoW^^n- 
port, says, that atsome ewiy age of to World,, it darion, "for auiah. a weight of; lUasOistY^^^ iea StaLoct 
seems probable this immenserihaini (the.toe ofito lock of CiaehfatonYis abof'*'^’". * - * 

Kofl KArtn noarl’iy nnoM'^^nnrs cao atoi ‘mifsB fn'*Wj> 




and althoi^h,' utam every hand, he is met by ditoul* 
tics, and contradictory appearances, yet it U scarce: 
)y possible that any one Who., bad examined and 
considered the appearances of-ihfe Interesting, chain 
of salt and fteso. wtder loto or lakes, can doiibt 
that, at some priod bf die world, the sea has pccu.; 
pied a higher level; that the cpi^tiy in. to,t^ci-' 
nity of the towns of invemess' and .Fort.>l^^iiiam 


be ob^wed at high waterf bf 4Wfng.tides. ' Ibe 
wnjer. of ^is'article, aatriripJ>,by'tM ma^toe 
cf thispartfamlai^'ii^fatoi, visited it-in,'•^ 
tofauturon of lani'wheu % mnsobty was toiT' 
in a half finished'st^; and-(iaqiiot^paim this .eii-- 
tosive and InUH^Ulog rigrt of. to wbrksnswitout 
nbticin^more' patticiuany its prt^^resg ^d 0|||^lc* 


.. *lon. .^eijtaejmmcled price, of toretotlml^^ 

liavc been, at one time, coveted ,by j(t to a ^eb pecially of large dtonsions, tout-to ,year^f 807 , 
greater extent; gad that at some ftomto whole bad induced the Engineers to delay; edtoimeing 
of this chain of toes, tos fomiang one grto sheet, to .sea . lock, as long as pOssIto m hiop^ of u 
of water*' had only onq barrier^ at to ^tern, and <diuige of ctoitotauces. In iBOd, however, it was 
anotoratthe western extremity, tbese barriers or. thought advisable to lay down «i immense quan- 
fences, in to course clF time, being worn down,, tityr. Of, rubbish, in to fiwm of two parallel mounds,', 
the increased issue of the waters from to .ori> bxt^t^ from tlie stond canal Into Beau*', 
ginallorii, would have a tendency to lovqsr to, surface Iy,.E«th.v This Was done by.todns of twp seta 
of the water,^and toreby expose die highest parts of .f«lffays:>ne ffbn. . to ;mb!e stone quarry of 
of the bed, and th«A ulUmtof to^y^^ons Ciachnaha^; and to othef, consisting of akind4>f ’ 
or necks of land which we .pqw ftnd aeparatol ^ indurated was carried across the line of to’^a* 
dividing these, lochs, So m«^. of pttoh^ty does nai from a»1Sljacent lull, aloiig the site of to intend- 
this theory carry with it, that, jdong the yhokf length ed sea lock; tliat it roiglit answer tlite purposes of a 



CdedoniM cofficr*(!^Q), aind eonaulidatc the subsoil or strata of 
Canal, mattera- deposited from tlie jouit operation of the 
River: and Firth of Beaiily. 'ITlese strata, when 
bored to the depth of about 54 feet, were found to 
consist of soft bluish clay or mud, overiylnjj a 
whitish clay, similar to tlie base of the neigh* 
bouring hill of Clachnaharry. These moun^ of 
rubbish extending into the sea, were found to settle 
and subadc so niucli, as to require an additional 
stratum of 11 feet in thickness to restore them to 
their funner level; an effect which was, no doubt, 
expected; but tl«is, however, was the means of sug- 
gestiog the propriety of laying also a quantity of 
rubbish between these mounds or parallel banks upon 
the site of the sea lock, which, in the same manner, 
had the effect of compressing the subsoil, and pre¬ 
paring it for tlio immense weight of masonry it liod 
to support, which could not have been the case, had 
it been built wHh a coffer-dam in the usual way: the 
finished work might, in tiiat case, have subsided^ in 
the same manner as the mounds bad done, which 
would have been productive of the roost serious con¬ 
sequences to the work. This consideration,' in con¬ 
junction with the high price of timber, induced 
Messrs Jessop and Telford to adopt the simple but 
. more secure method just described; and wheu the 
moH of rubbish had sufficiently subsidcdi, they com¬ 
menced their imerations by excavating the Jock-pit 
in the mound of. rubbish lying upon the site of the 
lock to the drath of'about 30 feet, when the sub-, 
soil was foulta 'ht such 4S state of consolidation, 
that the cxcavatioa had ptocigedcd-'to a consider-' 
able depth before it was found tiecessary to have re¬ 
course to the power of steaniji for pumping the wa¬ 
ter out of the Wk-pit It has indeed been remark, 
ed of adhesive nature of this ground, that al¬ 
though jpiles were driven with great ease into it, yet, 

. afhtr th^ hod renmined for a time in the silt, it.was 
. t’deither'mund practimdile to draw them out, nor to 
drive them faffiier ii|l» the ground. When the area, 
of thie Jbek-pit hfid' been dug to a sufficient depth, a' 
coutM 0 large stones, two fratjn thickness}' yrag laid 
in the middle for sbpporti^ theiiey-Stooe at the in¬ 
verted ardb of the lock. This fmindation course io- 
creased in thickness to five feet towards die spring- 
ing' in R^t of the side waiis,! which were built upon 
, it with#l possible dij^iatch, in lengths or compart¬ 
ments'', Of six yards'.'at a time, till the whole was 
brought to tiic height of the-silt, or to about eight 
. feet, thitfi it might not be' undulv exposed to toet and 
dry, flft this manner the work proceeded, till the 
chaimer of the lock was formed by the side walls, 
when the inverted ardi and sides of squared luasoory 
was built upon this iayer of ruble work, which finish¬ 
ed the work. The coosuuction of this look is par¬ 
ticularly noticed in the Parliamentary Reports with 
marks of approbation to all concerned; and, with 
much propriety, the Conjmissioners have there been 
u to notice the successful exertions of Mr Da- 
-tridson, ^0 ResideAt Engineer. 

CUcliM- Having thus giveB\,a general description of this 

•‘^ 1 tide-lock, which has a lift or rise eight feet six indies, 

1 • and IS, perliaps, the most extraordinMf work upon 
the whole line of tius navigation, or, indeed, in any 
- ? pmt of the kingdom; proc^ng eastwards, we come 


to the second, or Ckch^arry lock} 'which is con- Caledoaian 
tiguous to the sea-lock, liemg itself barely within the, C*"al* 
high water mark. - It is close to the smaU fistiing vil-' 
lage of Clachnaharry, which, prior to the commence* 
merfk of these works, consisted of six or eight fisher¬ 
men’* huts. > It hojs stiil but a few additioual houses, 

-y^When this navigation is fully opened, it may rapidly 
Increase, and in tune become the port of luvcroess, 
and a pla^ of considerable trade. Clachnaharry 
lock has a pbrpci^bular rise of six feet, and forms 
a division betwebn the. searlock-basin, and die great 
basin qf Muirton, containing an area of about twenty 
acres. Hus great basin is of an oblong, .and r.ather 
irregular form, but is wall suited to the figure of the 
ground; it is formed by works of excavation and 
embankment, and has a wharf wall of considerable 
extent, which will bp convenient for the town of In¬ 
verness, from which ft >* distant only about one mile. 

To defend the projecting mouilds upon each side 
of tlie sea-lock, ruble stones are, laid upon the ex¬ 
ternal slopes with such a gentle declivity to the sea, 
as to be sufficiently secure against the impressiou of 
, die waves of the Beauly Firth, while the exterior 
bank of the Muirtoii basin is defended from its en¬ 
croachment, by a dike of considerable extent. 

At the soudicrn extremity of diis basin, the-Swivel 
road from Inverness to Beauly crosses the line of 
the canal; and here a handsome Turn or Swivel 
Bridge of cast-iron, on a very light construction, has 
been erected upon piers of masonry. Canal bridges 
were formerly constructed of timber, and lifted in 
two leaves or halves by chains and a large timber 
framing; but they are now ebieffy framed of cast- 
iron, the roadway only being covered with timber; 
and by the latest improvements they are raised by a 
wheel.and pinion, as originally projected by Mr Per- 
ronnut for the Neva, at St Petersburgh, and now in- 
- troduued on the Forth and Clyde Canal; or as here 
managed, they are made to turn in two pieces, each 
placed upon an opposite abutment of masonry, ami 
move upon a centre, similar to those of the West India 
and London Docks. The compartments which project 
over the water way of the canal, mcet-and joggle into 
each other, whSe tlie<^pasite-.ends, {owards the land, 
ore loaded so as to balance and become a counterpoise 
to the projectiWg parts. When a vessel is to pass, 
the two parts oCthe bridgeare disengaged, and turn¬ 
ed off the line of the -cimai in. a. horizontal position, 
by a person stationed on each'side of tlie canal, who 
works it with a kind of key^bor witli a cross liead. 

This key is made to fit the pinion, which works in 
the segment of a wheel several feet in radius, and is 
thus easily turned out of the way of the rigging of 
passing vessels. 

The Mkorton locks are four in number, and have jvfniKoii 
each a rise of eight feet. The foundations of these Lock.*, 
locks were upon tlie whole easy, being upon a bot¬ 
tom of hard whitish clay, mixed wfth gravel; by 
traildiqg them in one connected range, it was neccs- 
sai^ to lengthen each a few feet, to give accommo¬ 
dation to the largest vessels; but still a considerable 
saving is Introduced by this method, as the head and 
tail wiriis,and also one pair of gates, arc saved. These 
locks, when viewed from the bridge below, and espe- 
qinlly ^hen the gates are open, present a very noble 
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appearance, and scent to be upon the whole an ex* ihoiedtan had be^ioi^nidlypaTculated upon iu isod.C^edinnitl;?' 


celient piece of iftasonre. The'^-feaW‘or valves Besides tliedifenencC of tiinebotWeen Ujefistimatea Wi»A, 
consist of British oak Mr the Ifwei^ and upper and die execution of the work^ the unexatupled rise in 
gates, being more liable to accident of ships com-. . tlie price of labour,, and ihdced Of every comnioditv. 
ing against them than any of the intermediate on^'' 'Hie eBtimatG;of 18(^ applied to locks of a very dif- 
wh^ich are framed of cast-iron in great bars, cove^bd ferent construction front diose actually executed, 
over with strong oak planks, attached to the cast-iron ThelocksoriginallyproposedbjlVIrTelfordWould,ti« 
work by numerous screw bolts with niits. Lock- * idWlbt, have been considerably less expensive, pro¬ 
gates ot cast-iron have been for a considerable time bably not exceeding L. 5000, os they were only- 
in use. Perhaps the hrst of these were'constructed meant to Have, had masonry at the gates, while the 
on Carron River, upon a small dock for the repair of' space between was to be embanked, like the other parts 
the Carron Company’s ships; buithey'arevery trifling ' of the canol. But as this would have made the ua- 

- 1 .L- j.-.n,., ,. vigation much more tedious, it was determined to ' 

line .the Ipck-chambcrs with masonry, in the .usual, 
u-ay, when the locks were then estimated, ^Ii, ’tit 
L;-7500 ; so that this part of the work may fiirty he 
considered os not gfeady exceeding the eim'niate. 

On the Reach of the canal between Mttirton locks Rgad, (Vom 
and l^Q'ch Ness, the distance is about'flve miles. jUairton 
The IrOrks .of excavation here are chiefly in’gravel,h> Liich 
some parts of a loose and others of a more compact 
nature; and containing various proportions of earthy 
matters. But, upon ttie whole, the soil is exceeding¬ 
ly, bad for canal work; whidi renders it necessary to 
tru 


compared with the great dimensions of the Caledo. 
Ilian Canal-gates, which measure 50 fret in height, 
and each leaf is 22 feet in breadth. Cast-iron gates, 
however, seem to have been brouglitinto use lierc, 
rather as a matter of necessity than of choice, from 
the difficulty and expence of. procuring oak of suffi¬ 
cient .icantling i» siae. The tbek-gates have a very 
stupendous appearance, yet are. moved with compa¬ 
rative case, by mCans df chains with a wheel and pi¬ 
nion upon the most approved principles. The hed 
of the gate, or that part which wbrix in the hollow 
quoins, is placed upon a pivot, and the toe, or out¬ 
ward extremity, is fitted with a roller connected with 
a screw-bar, in such a manner that the YblleT may be 
raised or lowered to suit the ground-sill of the lock, 
where a segment of cast-iron is inlaid, on which the 
roller and gate traverse, in opening and shutting; so 
that these stupendous gates, weighing about 40 tons,' 
are opened and shut with great Facility, by one man 
on each side of the lock. 

Ma<iniir}’of The masonry of the sea lock is executed wholly 
Oio Locks, pp freestone or sandstone, from Redcostle quariy; 

but the second, or Clachnahairy lock, and also the 
four locks at Muirton, and the abutments of the 
Muiiton and Bught Bridges, are only freed whh 
lledcastle stone, the inward walls or backing being 
ruble stone, from the more contiguous quarry m 
Clachnaharry. 

It deserves to be noticed, in this place, that the 
whole of the face-walls of the masonry here were only 
specified and paid for as common ruble work, instead 
of which, with frw exceptions, the work is executed 
of a superior quality, in'regutar courses, technically, 
called coursed ruble-. This certainly fr|es much credit 
to the spirit in which the contractors ror this great un¬ 
dertaking seem to have bondacted their operations; 
and it is but justice here to notice the name of a per¬ 
son who, for inatiy years, waS eminent as a contractor 
for masonry, especially for canal works, haihpurs, 
and bridges, throughout the kiDgdora-.-we mean the 
late Mr Simpson of Shrewsbury, principal contractor 
upon the Caledonian Canal,—a native of Scbtland; 
and who, it is believed, has superintended and exe¬ 
cuted more work of this kind than perhaps any 
other individual in the line bf his profession. 

It is not always possible to apportion the expence 
of the several compartments of a large work, so as 
to show the neat cost of each, but it seems probable 
that these locks, upon en average, exclusively of the 
sea lock, will have cost, when entirely finished, not 
less than L.8000. This sum, compared with other 
works also of considerable magnitude, appears to be 
veiy moderately stated, although it is somewhat 
higher than the estimates of 1804, and considerably 
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trust a great deal to -tiie puddle-widls. bf tlie banks 
and bottoiti, against the pressure of the great depth 
of water in this caqal. On tliifi reach there is 8<^e 
deep cutting, in passing the sinsntlar hiUoth of, 
Toronahiiricn; and the road on the eastern side 
of 'Torvaine hill, has been carried by a new line, 
on tiie western side. A considbrable embankment 
, also became - necessary to the westward of the 
glands of Bught, where the eastern bank of the 
canal is actually formed an the bed of . the river 
Ness, under the hill' of Tbrvaine.' Here the ciuii^' 
of the river has' to be altered and widened kf cpjitmg . 
away part of its eastern bank, for the splt^' qf shout 
half a mile.*' A tuinilar operation, but; of arja^er ex¬ 
tent, beclffiie necessiry under the hill of ‘Fdiaibbre, 

;where the caUbt .banks again trench'VmojU thb. river.. 

-Ness; after which, the only work or expence., dh- 
- this reach, is the constructnin of a regifrtting^Iook 
. mid wdir fof the waters of Loch Ness. - ' * '• 

It'was, no doubt, a bold attempt, to place the 
" bank of a canal upon the verge of a cbpsidendile 
.river, but after, a trial of several years,. it has sus¬ 
tained no material injury. Tfab arises entirely from, 
the Waters being, in a good measure, related and- 
apportioned by ^e great receptacle of Loch Ness, 
which BO regulates the stream of that river, and 
checks its vmocity, as to prevent the injunous ef- 
fecte that would, under other circumstances, attend 
the exposed state of the canal banks at tliis place, . .. . ' 
however well armed and secured by afacmg Of boul- * ', 

der or ruble stones, upon the slope of Uib outward 
bank. 

The Regulating-lock for Lochs Doughfdur andR^litiog. 
Ness has a rise of six fret six incb<», and is situated Lock. ' 
abbut half a mile northward from the former, which ■ 
connects with Loch Ness by the harrow channel of 
Bona Ferry.. This lock was intmided to have been 
placed somewhat nearer the loch, and was proposed 
to be carried across the stream of the river Nesa; 
but a proper foundation could not be found for it 
there. The close connection of its site with the river, 
has necessarily increased the difficulties of this part of 
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I'jfledimlan t!>e cahal, wWle the oporotions wch* \u1ayoidabl7 re- 
C-Mwl. tarded by die jarid-ciirrviigc 6f the Kcdcastio stone. 


for the biitwtird walls, brought over land from Ciacb' 
nahatiy, in distance of about six miles. Great labour 
and perseverance were exerted here, in clearing the 
louk'p^t of water, to tite dcpUi of about 20 feet under 
tlm of the bed of the river. This work commenced 

in iTuTy 1812, »nd the masonry was completed in about 
two years, wiiliout the occurrence of a^material acci¬ 
dent. Thenamcof Ilcgulaling-Locksumcientlyiniplies 
its use. Connected as the canal is at this end with 
Lochs Doiiglifour and Ness, whicli extend about 
twenty-four miles to the south-wtrstward, through a 
range of mountains, and, consequently, forming the 
drainage of a great extent of countipr, it is obvious 
I hat these extensive lochs must receive vast quanti¬ 
ties of water during wet and rainy seasons, but es¬ 
pecially ill time of thaw, when there is much snow 
upon tW OTOund, The efiliet must be, to raise die 
surface of the water of Loch Ness, which has been 
known, on such occasions, to rise from six to eight 
feet above its ordinary summer level. Indeed, the 
remarkable regularity of the gravel beach round its 
tnorgiu,—the present position of many aged aldcjf 
trees, oven witpin the summer water-mark along tlie 
shores, sufficiently indicate this, and lead us to sup¬ 
pose, Uiat the surfhee waters of the loch are, upon 
die whole, in a state of increase. At all events, we 
ore certaui, that the water of these loclis must have 
« tendency to rise, from the great miantitjr of debris 
which is constantly filing in and sflting up the bot¬ 
tom, while the sui^ce to be drained, And the quan¬ 
tity of water flowing, into it, remains nearly a con¬ 
stant .qqanti^. This process b, therefore, Ilkelv.to 
keep pace with the wearing away of the bed or chan-, 
nel of die river, by w|iich the flood or speat waters 
. are let off; considerations which, of course, form the 
Timits of the regulating lock and weir across the 
Biyer Kess, connected with this chain of lochs. 
Cterrstion Gtketiof the most difficult operations in forming : 
■ nayigalion, is the deepening of Loch Dough- 

T^sjhfniir observed frnm the map, 

‘ is conpi^ed with the eastern end of Loch Ness by 
the narrow pass of Bona Ferry. It is about one mile 
in l(cnfftb,and varies from 100 to 150 fatlioms in 
breaiKb. From the rapid current at Bona Ferry, 

4 it iqipears that the fall of the water, towards the 
river add the sea, copunenccs here, ond with Loch 
Dou(riij|bur forms a ^eptaclc for much of the gravel 
and a^is, which is brought down from the exten¬ 
sive shinfos of Loch Ness. 'Iliis part of the naviga¬ 
tion it was therefore found necessary to deepen, 
by artificial means, in some places, to nearly die full 
depth of the can^. This was done partly a 
powerfol dredging-machine, which , is floated upon a 
barge. The apparatus » somewhat eomplicated, 
but the chief part is a succession of iron bticl^- 
cts, cMincctcd by an endless chain made to' re- 
volyr^bund a frame, which is let down into the 
water to any convenient depth, and lifts silt, gravel, 
and otiier matters from the bottom. This machine 
has been long in use in clearing mpd from the bot¬ 
tom of harbours and rivers. Till of late years it was 
worked by the power of men and horses, bnt where 
ihbeh is to be done, as on the Cidedonion Canal, the 
sl^tn^engine is substituted as the moving power; 
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wlucli requires a.barge or vessel'irf great strength to Csledoniin 
cariy it. . The dfodging-machinehas been used with t.'siiai. 
much success at Loch Doughfour, where it is caicu- 
lated to have lifted about 90,000 tons of gravel in 
a ^welvcmontb. The stuff lifted is received from 
. the drej;^ing-raacbine, as it comes out of tlie water, 
in pCi^bts or ughters, and is carried to a proper place 
fpr deposition. %.such means, the navigation from 
die eastern end of Loch Doughfour to Loch Ness is 
brought to a depth no where less than ten feet. In 
the course of this arduous operation, the roots 
of large trees have ’ been lifted, weighing several 
tons. Even rock hap .been excavated at this depth 
undcc water, by means of placing picks instead 
ol buckets upon the revolving ^paratus. 

To obtain the additional dcptli of water, beyond Wvir ;iCIG!ld 
the-reacb of , the drcdglpg-mamime, a weir or dam 
is to be plaebd a^r^l tbo eastern, end of Loch 
Doughfour, where ttle riiter Ness properly com¬ 
mences. This dain or weir sTHi not .only deepen the 
loch, but will check the current at jjona Feiry, and 
prevent the tendency of the dehris from being carried 
from Loch Ness into Loch Doughfour. The waters of 
the Ness will thete be drawn off from the surface of 
the loch, and will cease to carry with it quantities of 
stones and gravel, as at present, and Loch Dough¬ 
four will become an excellent place of anchorage for 
wind-bound ships. The. operation of building this 
dam or weir across the Ness, has not yet been com¬ 
menced. Itwiilbeattended withconsiderubledifficulty 
from the current of the river, and from tho requisite 
strength and important purposes to be served by it. 

Loch Nem, forming so considerable a port of this Loch Nmi. 
navigation, is about twenty-two miles in length, of a 
pi^ty uniform breadth, varying from about one 
mile to three quarters of a mile. Itt deptli of wa¬ 
ter is from I06 to ISO fathoms in tlie middle or 
. deepest' parts. Tlio sides of the loch appear to be 
steep and precipitous, as it suddenly deepens to 
70 and 80 fatbonis; .except in the creeks or bays 
of Dores, Urqubart, Inver Morrison, Cherry Is¬ 
land, and the western extremity of the loch. Tlie 
depth of water in these varies from 12 to 20 fa¬ 
thoms; but oven there soundings are so close to the 
-shore, that it bps been sug^ted to Jay Mooring- 
Buoys to enatt ships to stop for a time; as it would 
be quite uneafo, eepeeiql^ for ships of great tonnnge, 
to let go an anchor, meMv from the difficulty of 
purchasing or hfting it. Indeed the necessity of this .siram. 
in these lochs is in a great measure superseded, by boats, 
the pri^osed use of the steam-boat for tracking ships; 
and dte anchorage or mooring buoys for large ves¬ 
sels may now be confined, almost entirely to the east 
and west ends of the loch; as the distance to return 
to either end, iu the event of such weatlier as may 
prevent the steam tracker from proceediiig, cannot 
be a matter iff much'moment. The application of 
stoani re a power for impelling ships, fli a discovery 
of the greatest importance to the speedy naviga- 
t|^ nf the Caledonian Canal. Upon the formed 
baid^'a tracking-path is readily obtained, but along 
tile precipitous shores and difis of tlie lochs, diis 
'woiiad not be so easy a mattor; and, even if formed, 
woifld not be convduently brou^t into use for track¬ 
ingidups of burden. ’ For although vessels of about 
200 or even 800 tons, might #ec4t or work in Loch 
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Caledonian Ne?8 and Loch Lochy, yet even for these it would 
Canal, be an extremely troublesome operatior and alto- 
^rcther impracticable in the case of ships of war, or 
the largest class of merchant vessels. 

Ffl' ri of There has been much discussion respecting the 
t .<' Winds sailing of ships on the loch part of this navigation. 

I*"* It had been asserted, that the winds blow almost 
‘ constantly in a current from the south-west so as to 

render it difficult, if nut impossible, to pass by this 
navigation from the c.istern to the western sea. 
lint, upon a more minute attention to the subject, 
from the returns or register of the winds, and state 
of the weather, by the barometer and thermometer, 
kept at C'lachnaljarry, Fort-Augustus, and Fort-Wii- 
liam, by order of Ihe Commissioners, since the year 
180-1 up to the last return of 1816', it appears, that 
the winds are nearly as subject to change in the great 
vale between Inverness and Fort-William, as in other 
parts of the country. 

Mi ll In the Parliamctttary Rej)ort>i, the Caledonian 
l)^hll•l Canal is generally laid out in tlin-e distriet.s, viz. the 
Clachnaharry or eastern district, comprehending 
the works from Locli Beauly to Fort-Augustus ; 
the middle district, extending to the west end of 
l.oeh Loehy ; and the Corpach or western district, 
fVoni Loch Lflchy to Loch Fil, or the western sea. 
With regard to the middle district, wo observe that 
liillierto the sum annually allowed fur this work 
dues not admit of every ])art being carried on with 
equal vigour. The works of this compartment have, 
therefore, been almost wholly confined to excavating 
the ground; it being of importanec to have the east¬ 
ern end opened to I.och Ness, and the wi'stern divi¬ 
sion to l.oeh Lochy, before much was done to the 
masonry of the central parts; in order to facilitate 
tlic transport of materials from the respeclive seas. 
This may now be confidently expected to he accom¬ 
plished, at least for vessels drawing eight or ten feet 
water, in the course of the current year, 1817- 
lAirks. The extent of the navigation coiiiprehendcd in the 
middle district is about twelve miles. The whole 
height, from the Beauly Firth or the cast sea to 
I.och Oich, the summit level of the canal, is stated 
at about p-l> feet; and its 5S feet of this has been 
overcome in rising to Loch Ness, it appears that 
about 41 feet will form the rise of tlio lockage of 
the middle district; while the full on the western side 
to Loch liil is only <}0 feet. This is to be overcome by 
a eiiain of four locks at Fort-Auguslus, and one at 
Callachie, near three miles westward, independently 
of (lie ltegul.iiiiig-l<>ck within half a mile of Loch 
Oich. The foundation of the chain of locks at Fort- 
Augustus has been long a matter of uncertainty; and 
when the writer of this article visited the works, in 
the month of August 18iG, though preparations 
liad been made by changing a part of the course of 
the river Oich, and a stcatA engine of .8(i horses’ 
power was then erected for clearing the lock-pits of 
water; yet the foundation of the lowest lock was ne¬ 
vertheless looked forward to with anxiety, from the 
loose nature of the gravel, and thcrquantity of water 
which continued to flow into the excavated part. 
But the. official gentlemen of this establishment are 
so much' accuitomet^ta encounter dii^culties, that 
Uiey had other cxpedieats in reservc|lii case of any 
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failure attending the plan tlien in hand. The lock CaUulouian 
at Callachie is curiously situate, being founded aud Ca'wk 
built upon a dike or stratum of rock called C/ry 
Wacke by Mineralogists, which runs across the moor, 
and is indeed the only piece of rock on this i>art of 
the line of the canal. It is just large enough for the 
site of the lock, and was preferred to gravel as a 
foundation. 'This rock being found very compact, it 
rendered an inverted arch for the lock unnecessary. 

Considerable progress has been made upon thewoik<eif 
middle district in excavation, which, with little ex- Excavationi 
ception, is in gravel. The greater part of the ca¬ 
nal is now formed, and cut to the requisite depth. 

For the purpose of deepening Loch Oich (on which 
is situated the famous castle ol'Olengary, the scat of 
the Mucdoiinels), a dredging machine or great power 
is to be employed, which is to have four punts or 
lighters attached to it. ' I'liis will form a difficult 
part of the wo^ks of the middle district; but the ex¬ 
perience and practice acquired upon Loch Dough- 
four will prove of much advantage to the operations 
upon Loch Oich. 

The track of the canal is here so dose upon the Loch and 
river Oich, that the course of that river requires 
to be altered in two or three instances. Nor is 
this river quite so manageable as the Ness; ow¬ 
ing to the smaller capucily of Loch Oich, and its 
connection with Loeh (iary, it forms the drain¬ 
age of a great extent of mountainous country, with¬ 
out having any very considerable space for con¬ 
taining its flood waters, like that of Loch Ness; for 
the waters of the riv.. r Ness cannot be swelled till 
the whole surface of Loch Nc«s is raised. We aro 
therefore to look upon the river Oich, in so far as it 
interferes with the track of the canal, ns much more 
troublesome, and requiring a different management. 

The western or Corpach district of the Caledonian $. Wcsicrn 
Canal, may, in a great measure, be supposed to re- Disiricl. 
scmble the eastern or Claebnaharry district in itsgc- . 
neral outline and operations, making a due aJIow&ncc 
for the difference of situation and local circumstances. 

On the Claebnaharry or eastern division of the 
canal, we have endeavoured to give some accojnt of 
the principal works os they occur. To go again in¬ 
to detail, would only be to repeat, in some measure, 
what is already sufficiently noticed for the general 
reader. Those who wish to he more critically in¬ 
formed, would do well to look into the Farliamentary 
Reports; and we think a vi.sit to this great national 
work, quite as nece-ssary to the traveller, as the Lan- 
guedock Canal is considered by many who visit ■ 

France; while tlie mountainous tract through which 
this navigation passes, is likely to be far more in¬ 
teresting to the Mineralogist, and to those who seek 
afler and admire tlie bold scenery of a country, al¬ 
most completely in a state of nature. 

The first great work upon the western district isl-orhand 
Ijie raising the surfiice of Loch Lochy about twelve 
feet perpendicular ; which is effected by shutting up 
the present course, and excavating a new channel for 
the river Lochy,' the only stream that flows from the 
loch, raising the level of its new alveus or bed, and 
thereby rendering the works of the summit level 
more easy than by works of excavation. By this 
means, tlie new course of the river Lochy, about 
4 u 
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(‘afprtoni.in lialf a mile in Icngtii, cut through a piece of flat 
called Mucomer, forma it* confluence with 
the rivet Spean, nearly half a mile further up that 
river. The joint waters of the Lochy and the Spenn 
soon afterwards skirt the eastern bank of the canal, 
where it becomes necessary to make a sinnig defence 
against their joint effects, by arming and fortifying 
it with ruble stone. 

tVorii Loch I.oeliy to Lochl'.il, the distance i' alxiut 
* r ight miles, on which the canol works may now be 

considered as very nearly finished, having kept pace 
with those of the eastern district: so lliat flare i? 
little doubt that this end will also be opened I'nr (he 
purposes of the work in the e«)ursc of the year Is 17. 
The works of this compartment, both in regard to 
masonry, excavation, and embankment, have been 
more expensive than those of the eastern flivision ; 
in particular, the deep cutting at Moy, Stnme, and 
Muirshearlich, and excavating the sites of the locks 
and basin for shipping at Gorpach in rock. Hut, per¬ 
haps, if all the expcnce of the foundations and earth 
work on the Beauty Firth arc taken into account, 
lliey may bo found to bare been iw expensive, il’ 
not more so, than the blasting of rocks 011 the Cor- 
pacli district. 

Aqueducts. The aqueducts and masonry in general of this dis¬ 
trict are executed in ruble work, excepting the prin¬ 
cipal stones of tite lock-work, which are of sandstone 
from the Clyde. In the regulating lock of Loch 
Locity, the hollow quoins, from the diftioulties at¬ 
tending the land-carriage, are actually constiiicled 
f of cast-iron, being a new n^iplication of that British 

manufacture in massive building. Over the Mucif- 
mer channel of the river Lochy, a very handsome 
stone-bridge of two arches oi’ fifty feet each itas 
been erected. From the irregularity of the grouml 
on this part of the track of the canal, which is much 
cut up with mountain brooks, a number of uqueduct.s 
have,Wcn found necessary; one, in particidur, over 
the Loy, consists of a centre arch of 20 feet span, 
add two side arches of 10 feet each, and, owing to 
the nddtii of embankment here, tlic arch is no less 
than 2,'iO fbet in length. But in this and other cu.-ts 
the side arches answer the purpose of p.<tss,Mg(>s nn- 
- der the canal, and thus save the cxix?nce of hriilg, -. 

* Anotlier very ditficult and troublesome part of t!io 
, navigation, occurs at East Moy, where like that of 
DoUgbfour Burn, on the eastern division, the water 
is allowed to flow into the conal, but the gravi'l and 
ktones arc intercc])ted, by u hind of cess-poul, form¬ 
ed in the adjoining valley. 

Great ClHin Ih our progress towarils the western sea-lock of 
oflutcks. , Loch til, after passing the aqueduct of tire Lower 
. Banavieburn, wc reach titc famous chain or suite con¬ 
sisting of Eioiit Locks, not unaptly termed “ Nee- 
TtjHKs Staibcas'e” by the artificers and workmen. 
'Hits majestic chain of locks was finished, excepting 
the gates, in 1811. The probable cost of these locks 
may be stated at about L. 50,000. They occupy a 
range of 500 yards, and rise altogether about 60 feet 
perpendicular. The common void or cavity of the 
lock-chambers is 40 feet in width, and the depth 
£0 feet; the bottom, forming an inverted arbli, gives 
die whole a very grand appearance, presenting the 
greatest mass of masonry any where tu be (bund as 
.^plicable to the purposes of a canal. After pass¬ 


ing this interesting part of the work, the canal gets CnWooMu 
easily along Corpadi Moss (to the House of Cor- . 
pach, the former seat of the Camerons of Loch- ” 
eil). Here a double lock is situate, connected 
with a basin for shipping, nicasiiriog 2.10 yards in 
length by l(iO yards in breadth, which joins the sea- 
lock, and so communicates with tlie Western Ocean 
hy two mounds projecting about .‘i.lO yards into 
Loch Eil, and completing the iulnnd navigation of the 
Caledonian Canal from sea to sea. 


As before noticed, the operations of the canal PioIkIi!' 
!i:i\e been hitherto chiefly confmed to the east-'f*'""*'"- 
ern and wesU-rn divisions, so as j(o render these 
subservient to the operations of the middle or 
central division. The artificers have now 
employed to a greater or less extent upon the mid- ■■ 
die part /'or two seasons, and the probability is, that 
the i-anal may be opened from sea to sea in about 
three years, or in 1«2(). But, in works of this kind, 
it is almost inijiassihle to foresee every contingen¬ 
cy, .'md miirh depends upon the aniuiul extent of 
funds to be laid out, and the cflect which may 
thereby be given to the works. Time must also 
be allowed for proving the banks, and puddle-walls, 
which, in all similar works, arc found to leak in the 
first instance, and re(|uii-e the banks to be partiidly 

ojit’iU'd. 

'J'he expence of this great work, up to Uie month PidImI; . 
of April 181(1, by the I’aiiiamontary Reports, ap- 
pears to amount to alioul L, 600,000 j and, in ail 
pi'otiahihty, before it is opened from sea to sea, it 
will reipiiiv the expenditure of L. 200,000 more, or 
I.. 800,0(t0 in whole ; independently of the ex{>cnce 
rsl (he various improvements to be made for the na¬ 
vigation, which experience alone can point out and 
determine, afti'r the canal is opened. 

To render tlie access from iteaviart/ to the canal Arcrfi t 
more .^;ife, and give every facility to the navigation, 

(here« ill 1 e(|uire to he beacons fixed,and buoys moor¬ 
ed ill i.iiious pails, and even alight-hon.se erected at 
Tinbctne.so, in tlin Mnrniy Firth, and .^mother, as a 
dueCtion for the Mound, between the Ishinds of Mull 
and Is'errur.i. Nor will the full advantages ol’ thi.s 
imvii’iition be ti lt, iiiiid tirst Loch Eil is eonmcfeil 
'.vitli i.'U'h Sliiel, and a passage found to the Western 
ttioan, ill the direction of the districts of Ardnainu- 
radian and MoiU.irl. 

'I'he question of tlie ultimate advantage of tJiistui 
nork, has been matter of much ili.sctussiun. But, 
we btlieve, ties may, at once, be restricted to 
the coiwideraiion of (he propriety of the excess oi 
dimensions abote the depth of fifteen or sixteen feet, 
so us to admit almost the largest class of merchani 
ships, using the Baltic and North Sea trade. Now, wc 
think it uas proper that it should he constructed up¬ 
on a scale calculated to meet the increasing dimen¬ 
sions of lucrchant vessels. For when the luirtli and 
Clyde Canal was determined, in the year 176s, to 
be of the depth of eight Ibet, and the locks in firo- 
pottion to measure seventy.four feet in length, 
and nineteen feet in breadth, it was termed tin* 

“ (iREAT Cakal,” and it is worthy of remark that 
iU uncommon size, for tliat day. was considered un¬ 
necessary and useless for the trade of tfie country. 

The reverse of all tliis, however, has been Ibund by 
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4 l,..loiiiaH experience; and if its dimensions could now be cn. 
:,aii.a larged amt its depth increased to the ri ' of the tides 
of the Firth of Forth, or to die deptli ol' sixteen 

ale ml. r. benefit of that navigation to the country 

would he incalculably greater. The CoimniMiioncrs 
for the CJuledonian Canal certainly a<-ted wisely, 
in keeping its dimensions large; as this will be of 
•Treat service in navigating vessels even of a middling 
size ; the force applicuhle to the trackage of ships 
being found to be in proportion to the unaiitity of 
the fluid compared to the bulk of the vessel. Al¬ 
though the inducement for fi n ite-, and ll.e smaller 
clashes of Ills Majesty's ships ol passing through 
this navigation, does not ap]i!.ur very obvious, yet 
cases may occur when this may he fouiul advisalile; 
and as there is an abundant supply of water from the 
lochs upon this line of canal for the wants of any sup- 
posable lockage, it was certainly proper, in a national 
work, that such an event should be provided for. 

The writer of this article has made frc<iucnt voy¬ 
ages from the Firtli of I'ortli to the Firth of Clyde 
by tin- Orkneys, and is well acejuainted with all the 
tracks of that navigation ; and can easily imagine its 
dangers, in long winter nights, even with all the ad¬ 
vantages of light-houses and accurate surveys of the 
coast. Ho has also repeatedly visited the works ot 
the Caledonian Canal. With regard to the cjuality 
of the workmanship, he shall only mention, as a 
pretty conclusive circumstance with regard to the 
masonry, that, from end to end ol this great work,^ 
he has not seen a single act or shihc in the whole ol 
the locks and walls. C'pon the subject of the navi¬ 
gation of a ship in the lochs or lakes, he cannot 
speak i)i ofessionally; but, upon one of these visits, 
he went over the whole line in company with a cap¬ 
tain of the Iloyol Navy; and althougii this officer 
did not much relish tlu idea of his ship putting .about 
or tacking with cihh/ xvimlx in these narrows, nor ol^ 
being dra/’j'id along by the power ot horses or of 
steam, yet he bad no doubt as to the fitness of the na¬ 
vigation for smaller vessels. Indeed, since the dis¬ 
covery of the application ot the DalSKinlon steam 
dragger, the practicability of this navigation, from 
Fort Cjcorge on the east coast, to the Ferry of Cur¬ 
ran, at ihc junction of I.och Eil and Loch Linnhe 
on the west coast, is reduced to a certainty, for all 
vessels which can pass the canal locks. And thus, 
wc have the firmest conviction, that the Caledonian 
Canal will, in the end, be universally viewed, as a 
truly great and noble undertaking, issuing in the 
most solid benefits to the country. (u.n.) 

of (he CALENDER, a mechanical engine employed by 
.■iicici. cloth-lappers, for dressing and finishing cloths and 
stufts of various descriptions and fabrics, before ex¬ 
posure to sale, or delivery to purchasers. It is also 
used by calico-printers, in order to extend and smooth 
the surface of their cloths, after they have been 
bleached, and before they are subjected to the ope¬ 
rations of the printing table or copjicrplate press. 

In all cases two, mid in many three, requisites 
must be attained, in order to give to cloth that ap¬ 
pearance which it is deemed necessary that it shouW 
possess, to attract the eye and gratify the fancy of 
the purchaser and consumer. 

The first of these requisites consists in as perfect 
extension and smoothness of surface as can be at- 
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tained; so that no wrinkle or doubled folding may f^BiaJer. 
remain in it, excc(iting such as shall afterwards be 
intentionally made, in order to tlie reducing of It to 
the t>ro))cr ibnn and shape. 

The second requisite acquired by the (Milendering 
of cloth, is the ('ompressioo of the yam or threads 
of w’hidi tlic texture is composed, which in some de¬ 
gree divests them of their cylindried shape, and re¬ 
duces them to a dtgrcc; of flatness, which, by bring¬ 
ing tlumi mo-re elosv'ly inUt contact wkh each otlier, 
gives to the fabric a greater appearance of closeiH'ss 
and stri.ngth, than it would otherwise possess. The 
operation of (he calender also improves the sii- 
perfieinl ni>pearance, by flattening down all knots, 
lumps, and other imperrcctious, from wFiich no mate¬ 
rial, from which cloth is fabricated, can ever be 
entirely freed during the prcA'ious processt's of spin¬ 
ning and weaving. 

And thirdly, in many fabrics it is desirable, and 
cbtecined u great addition to the effect and beauty 
of the superficial appearance, tliat cloth should re¬ 
ceive, by means of friction and an application of 
bleached wax, an additional lustre or polish, whicli is 
gencntlly distinguished by the appellation of glazing, 
mid is chiefly required in those stuffs which arc em- 
l>1oyed in the ornamental descriptions of female mtire. 

Such, in a strictly limited sense, are the sole and ex¬ 
clusive cfl'ects resulting from the mechapical operation 
of,the calender; but, as other operations besides 
smoothing or glaring arc necessary for the proper 
jirepuratioii of clotlis for the market, tliesc also are 
carried on by the same peraons and in the same pre¬ 
mises. Hence fay a natural, although not strictly 
correct, extension of its acceptation, the term ca¬ 
lender, which really means only the diief tnedia- 
nical engine employed, gives the general name to the 
whole establishment where all Ihc varied operations 
of cloth-lapping are carried on; and it is as usual to 
say that goods are packed, as that goods are dress¬ 
ed, at a calender. In the illustration, therefore, of 
those operations, which the limits of this article will 
admit, tlie first object will be to convey a distinct 
idea of the principles, construction, and operation 
of the principal machinery employed; and then to 
add such general and miscellaneous observations us 
may serve to elucidate hovv the business of cloili- 
lappiiig is carried on in its present extended form. 

For the purpose of smoothing both surfaces of a 
piece of clotli, it is necessary that they should bo - 
exposed to uiiiver.sal contact and pressure in every 
point, with some body of sufficient density t4> acquire 
the requisite degree of superficial pulisli. Such 
equality of surface, however, .-is will produce this 
effijct, is not very easily attainable in large plane 
surfaces. Hence the contact of cylinders, in this 
operation, has been found to be in all respects in¬ 
finitely preferable to that of planes, botli in the 
speed and the efllet of the operation. The cominou 
domestic smoothing iron is the most simple of all 
calendering utensils; but, even in the application 
of its small and limited surface, it would be difficult 
to procure any table or board sufficiently level to 
bring the whole cloth into ecjual contact with the 
iron, without the intervention of a few folds of 
blanket, or some other thick and soft woollen cloth. 

The old, and now almost entirely superseded, ma- 
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C 4 iRiii it. chine, termed a gives the most simple and 

rude approximation towards cylindrical calendcr- 
Diffrrcnt jj,g substitution of circular for plane sur- 

C^tuders. operation is that of a cyliniler applied 

to a plane, upon which it is rolled backward and 
forward, until sonic degree of smoothness is pro¬ 
duced by this reciprocating motion. It is, there¬ 
fore, very analogous in principle to the coinnion gar¬ 
dener’s roller, with which land is rcsinoolhcd after 
having been dug up for sowing or other agricultural 
purposes. 

The smoothing cahaider completes tlie snhslita- 
tioii of eylindrieal for plum, suriaces, all the p.arts 
which operate upon the cloth being oi‘ that I’orm. 
This ingenious engine, which was introduced into 
Itritnin from Flanders and Ilollaii^d, during the per- 
seeiition of the Ilugonots, has, since its introduction 
and adoption here, uiulergone no very material or 
important alteration or improvement in point of theo¬ 
retical principle; nor, until the extension of the cot¬ 
ton nianufacture had introduced a general spirit of 
mechanical improvement, laid it received any great 
amelioration in practical execution. Two very im¬ 
portant improvements have, however, since that pe¬ 
riod, been introduced and ado])ted. The first of 
these, which originated in l.aneashiro, is now almost 
universally employed. The second, which was in¬ 
vented at Gla.sgow. is still limited to the original 
proprietors dr their assignees by the operation of a 
patent, the period of which, however, has now nearly 
determined. 

The scope of the former of these improvements 
consists in the substitution of pasteboard, in the 
place of wood, in constructing three out of the five 
cylinders of which the engine isr-cpmposed. The.se 
cylinders, when previously composed of wood, were 
found to be liable to two serious ami important ob¬ 
jections. Calenders employed in generui business 
are necessarily subjected to fre<|ueiit alternations and 
vicissitudes of heat and cold. 'I'hese are entirely 
unavoidable, because, in .sinoothing or dressing cloths 
of the denser fabrics, the effect, as in the common 
operation pf ironing linens,-.is found to he greatly 
heightened by the application of as great a degree 
of heat as cun safely be connminicated without dan¬ 
ger to the fabrics which are to be smoothed. 

The expansion of every thread which composes a 
given extent of cloth, although iiulividirtilly indistin¬ 
guishable, even with mieroscopic aid, produces very 
considerable general effect, when exerted upon eight 
or ten thousand of these miiuite cylindrical sub¬ 
stances, all combined together, in the s))acc of one 
single sijuare yard. In this expanded .state, the 
presMiie of the culciuler divest.s them more easily of 
their eyliiulricul form, and flattens thorn down until 
they come more closely into contact than before. 
Tliis effect, which is in exact uni.son with the gene¬ 
ral theories of expansion and eontraetion, will at 
once produce an apparent inereiuc of closeness and 
density to the texture, as w ell as of gloss to the sur¬ 
faces ; although the former is in fact deceptive, as 
no real acquisition of stnaigth to the fabric can thus 
be obtained. The apjiarent density of fabric, as well 
as a higher accession of gloss, are also fre(|ueni!y 
obtained by impregnating aiid stiffening the cloth, 
after it has been bleached, with a mucilage of starvh -, 


and this is too frequently carried to a very unfair 
height for the purposes of deception, which is not 
very easily detected, until the cloth be again ex¬ 
posed to moisture, when the delusive appearance in¬ 
stantly vanishes. Hence, in all dense fabrics, the 
calender is generally used in a heated state, whilst 
in flimsy fabrics, in w'hicli transparency of appear¬ 
ance is more the requisite than strength, the ope¬ 
ration is conducted with the calender perfectly 
cold. 

The effect of these frequent and sudden transi¬ 
tions upon u'ooden cylinders was necessarily produc¬ 
tive both ofJiiisHrr and warjihifr or twhlhig ; and no 
care in tlryiiig or seasoning the wood b<-lbrc turn¬ 
ing coiiltl entirely remove these defects. The sub¬ 
stitution of pasteboard, however, afforded a radical 
cure for both, us well as a collateral advantage aris¬ 
ing from its being susceptible of a much liiglier de¬ 
gree of siqierficial polish, which is always transferred 
to the cloth. 

The paper or pasteboard cylinder, besides total 
cxetn|itioii from ail defects incidental to ligneous 
substances, from the immense density of which it is 
susceptible, by compression, pre.scnts a superficies 
capable of receiving and ret .lining an almost uiipa- 
rallclod smoothness and polish. 

In order to construct Cylinders of this description, 
au axis of nialleahle iron, and tw'o circular plates of 
east-iron, are, in the first place, provided. In these 
])la(es, which must be at least from one to two inch¬ 
es thick, there are six equidistant perforations near 
to the circumference, each capable of admitting a 
rod of malleable iron at least three-fourths of an 
incii in diameter. The entire space between the 
two iron-plates is then to be tilled witli circular 
pieces of the strongest pasteboard, exceeding, by 
about one inch in diameter, the iron-plates, and 
having cacii a correspondent perforation, through 
which the six iron rods may pass parallel to the 
axis. A cylinder is thus formed, the substance of 
which is of pasteboard locked together by plates of 
iron at the extremities, and susceptihle, by means of 
screws on the extremities of the six connecting rods, 

of immi’n.se coiiipiession-Alter undergtiing this 

preparation, the cylinder is exposed to strong heat 
in a coiitined apartment; and, as the pasteboard 
daily contracts, the screws are every day tightened 
for the space of .some wk '.'ks. The density of the 
eylinde: is thus inci eased, whiksl it is contracted in 
length upon the axis, for which contract ion adequate 
allowunce must he made in its original measure, and 
the operation is eoiitinued until it has gradually ac- 
({uired the requisite compression. It is tlien re-ex¬ 
posed to the ordinary temperature of the atmo- 
.spherc, and by its re-exp,insion presents a body al¬ 
most inconceivably compiler, its specific gravity in 
this state being greater than even that of silver.— 
The only operation now required is that of turning 
its superficies until correctly cylindrical; and this is 
a work of immense labour and patience. 

The rotatory motion in turning does not exceed 
40 or 50 revolutions per minute; and the turner re¬ 
quires two or three assistants constantly employed 
ill sharpening his tools. When properly finished and 
smoothed, a pasteboard cylinrler, however, amply 
compensates, by its strength, its gloss, and its dura- 
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Calpmipr. billty, for the great labour and expence wliich its 
construction has created. 

A second practical improvement in calenders of 
the common description consists in the substitution 
of cast iron for wood, in tlie construction of tlie 
connecting frames. This improvement is now com¬ 
mon to almost every description of machinery; and 
when applied to the calender, it is of more than 
usual advantage, because, independently of the ac¬ 
cession of strength and diminution of space occu¬ 
pied, the total exemption of iron from warping is of 
peculiar advantage in an engine so rajiidly exposed 
to alteration of temperjiture as the calender must be. 
'I’lie entire exemption of iron framing from condjus- 
tion Ibrms also another advantage of some import¬ 
ance in an engine frecpiently heated by the applica¬ 
tion of red-hot cylinders of iron. With this cursory 
outline of general improvement, tlie next ohjcct of 
the present article is to afford a description of calen¬ 
ders in their present state of improvement, referring 
for illustration to the figures which are delineated in 
tJic Plate. 

Siiiiioiliini* A representation of a common smoothing caiim- 

('.ilciulcr. combining in its construction all the improve¬ 

ments which have bten detailed, will he found re¬ 
presented hy fig. 1. Plate XLV. 

The framing of this calender, as well as of the 
glazing calender (fig. 2.), and which will afterwards 
be noticed, is represented as composed partly of 
iron and partly of svood; the upright posts which 
form the lateral connections, and which contain the 
liouflies or sockets in which the axes or Jouriiu/s of 
the cylinders revolve being of the former substance, 
whilst the horizontal parts at top and bottom arc re¬ 
presented as of the latter. Tlie latter, however, 
may also bo very advantageously c.ast in iron. 

The constituent parts ol’ this calender arc as fol¬ 
low: M.\ is the chief or main cylinder, which is re¬ 
presented as 2-t inches iu dia'neler, and five feet in 
lengtli, betwixt the connecting and compressing 
pLites at tlic extremities. It must, however, be 
premised, in order to avoid misconception, that dif¬ 
ferent Knginoers adopt different dimensions for their 
I'vlimlers ; ami that those adopted and specified in 
(he representations given, are merely selected as 
specimens of such diametcr.s as are in general use. 
and found to .niswer their end sufiicieiitly ; but they 
may unquestionably be either extended or contract¬ 
ed, according to particular circumstances, without 
any perceptible alteration of effect, provided care be 
taken that the ratio of velocity bo always correspon¬ 
dent with that of dimension. 

liB are two cylinders of cast iron externally turn¬ 
ed until perfectly smooth. Their diameter is fixed 
at six inches each, allowing the substance of iron to 
be one and a half inches, and-dcaving a central cavi¬ 
ty or perforation of three Inches diiameter, for the 
reception of red-hot cylinders of cast iron, when the 
calender is required to operate at a heated tempera¬ 
ture. Both extremities arc perfectly open, in order 
that the heated cylinders, which, for *^he sake of con¬ 
venient exposure in the furnace, should not exceed 
12 or I(> inches in length, may be easily introduced 
at one end, and, alter cooling, may be expelled at 
the other by fresh cylinders from the furnace. Their 
diameter should so iar correspond with that of the 


cavity into which they are to be introduced, that, in Cnleiidrr. 
their utmost state of expansion from the he.at, they ~ 
may slide freely along, with as little vacant space as 
can safely be allowed, but without exposing tiiem to 
the danger of occtisional obstruction from excess of 
diameter. 

The cylinders CC, like the main cylinder A, ought 
to be constructed of compressed pa.steboiird, and 
their diameter i.s assumed to be J2 inches. Tliesc 
five cylinders, witli the wheels wliich put them in 
inutioii, constitute the whole d}nuniicai or moving 
apparatus of the calender; and, at the diunietcMi's 
w'liich liave been assigned to them, will occupy, 
wlu'ii in contact fit for working, a .space of five feet 
perpendicular in whole. To this must be added the 
Ihickiiess of the toj) and bottom parts, and an allow- 
.mee of two or three inches v.u ancy to clear tlic.se 
from the upper and lower cylinders. A space in 
whole of about two feet will be sufficient for these 
purposes, and the total altitude of the calender Irom 
the floor to the vertex will he about .seven feet. 

Till? cylinders revolve in bouches or sockets, gene¬ 
rally of smooth hard brass or bell-metal; and all 
these, t xcepting those of the main cylinder, arc .so 
connected with the later.Hl framing by which tliey 
are supported, as to render them capable of being 
shifted upwards or downwards oceasiunally. This 
admits of altering tlie degree of pressure given by 
the cylinders, so as to suit the great variety offilbrics 
which are necessarily subjected to the operation of 
the same calender, if employed in general business. 

The t/itaiilum of pressure exerted upon the cloth is 
sometimes regulated by projecting levers, operating 
a.s steelyards. The short end of these being connect¬ 
ed with the centres of the cylinders, ^ic prc.ssurc is 
proportional to the weight applied to the longer ex¬ 
tremity, and its distance from the fulcrum. 

This is perhaps the best and surest' mode of tem¬ 
pering and adjusting the quantum of pressure. The 
steelyards, however, require more space than the 
proprietors arc generally willing to allot for their 
calenders ; and, conseiiuently, the pressure is most 
commonly regulated by screws. Tliis, however, 
subjects everything to the discretion of the operator, 
and an unskilful iK'rson often injures the machinery, 
and even stops its motion by ovcrsciewing the ca¬ 
lender. .At other times, he is apt to set it so open, 
as to permit the cloth to pass through it without re¬ 
ceiving nearly the effect which will be derived when 
the calender is .skilfully adjusted. 

In order that the operating effect of the calender 
may be merely by pressure, it will be obvious that 
the relative velocity of' rotation, communicated to 
each cylinder rc.«pectivcly, should be reciprocally as 
its diameter; for thus caoh will expose equal super- 
ficcs in equal times. And to effect this, it will be 
equally obvious, that the diameter of the wheels 
(reckoned to the pile// /iiirs or working parts of the 
teeth) should be commensurate with those of the 
cylinders, upon whose n.ves they arc respectively 
placed. These diameters being respt'ctivcly O', 12, 
and 24 inches, and that of the wheels the same, the 
perimeters of this latter (avoiding minute fractions) 
will be nearly 18.8, .'f7.6, and 75.2 inches; and to 
deduce from these the requisite number of teeth, it 
is only necessary to ascurtuiu what strength it will 
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Cal<>mlcr. be necessary to allow for each. An epicycloidai 
tooth, measuring .75 inch thick at the pitch lino, 
will be ubtindanUy strong to. undergo any opposition 
•which it may encounter in a well constructed calen* 
der; and should this be ndopted, the numbers ot the 
wheels will be 

In<'lic<r. 

Alain cylinders A, 21 diameter, 48 tooth nearly. 
Iron cylinders llli, (i 12 

Extreme cylinders (;C, 12 24 

liable to sncIi nuKiitication a.s the engineer may deem 
it proper to adopt, under the special circmnslance.s 
of each case. 

W'licn these connectioas betwixt the cylinders are 
fortned, and a suHicignt moving power is applied to 
the main cylinder A, the whole will revolve with ve¬ 
locities proportional to their diameters; and ns equal 
surfaces will bo exposed by all in equal times, pres¬ 
sure alone will be applied at the lines of junction, and 
the calender will sroootli, hy compression exclusively, 
whatever nieces of cloth may be exposed to its ope¬ 
ration. 'iiiis pressure, it is also apparent, will take 
place at the four lines of contact between the cylin¬ 
ders, and, of course, will be four times applied du¬ 
ring the transit of the cloth. Those who attend the 
calender must be careful that the pieces are fairly 
extended before insertion, to prevent cressinjr; and 
that they are regularly although loosely collected 
i.ito regular folds after being (Slendered; and in tliis 
state delivered to those whose business it is to retold 
and press them into the proper folds, which they arc 
permanently to retain, until they shall come into the 
possession of the consumer. 

Tlic above description of the common calender 
supersedes, in a great measure, what it might other¬ 
wise be necessary to detail rt^Octing that employed 
for glazing.' jloth engines are, in fact, noarly the 
same; and the same calender may, by a few minutes 
labour, be altered so as to answer either purpose. 
liUsiiia Previously to the introduction of this improve- 
Calcutlvr. ment, the operation of glazing, although performed 
sufficiently well, was somewhat tedious, being elfect- 
ed almost exclusively by the mere application of 
manual labour. It was performed upon a table, the 
cover of which was oblique to the horizon, forming 
with it an angle of 1 or 20". The cloth being 
stretched on this, and a quantity ol' wax being thinly 
spread on its surface, the glazing was effected by 
the reciprocation of a smootlied Hint, vibrating at 
tlic end of a rod, somewhat similar to the oscilla¬ 
tions of a pendulum. Thu centre of oscillation was 
also moveable on a spring, in order to reduce the 
are of vibration to a plane, and keep the Hint in 
uniform contact with the cloth. But a man’s power 
was competent to glaze only a few inches in breadth 
at once, and it was only by successive shillings, that 
the whole breadth was successively brought under 
the friction of the flint. The glazing calender pro¬ 
duces the same effect, with increased uniformity, 
simply by changing the relative velocities of the cy¬ 
linders to each other, and generating friction, as well 
as pressure, at the points of contact. 

Indeed, the whole changes necessary to convert 
a smoothing into a glazing calender, consists merely 
in accelerating the rotatory velocity of the inait» cy¬ 
linder A, whilst those of %he other cylinders remain 


unclianged. The shifting of one wheel upon the Cdlciuirr. 
main cylinder, and the addition of four smaller wheels 
or pinions to the engine, is entirely adequate to pro- 
du<5e this eflbct; and, in point of fact, this is the 
whole extent of the improvement. The extent of 
alteration in the relative velocities, of course regu¬ 
lates tlie quantum of friction, and theextentof gloss 
which is given to the cloth; and this must be varied 
in proportion to tlie strength and density of the fabric 
to be glazed. As an illustration of the principle, 
let it be supposed, that a iHction of one inch is to 
be eoinmunicated in every three inches of cloth, and 
the ottbet will be attained in the manner rrqu csouled 
by tlie glazing calender, fig. 2. Plate XLV. 

Let the wheel on the main cylinder A be rcducc<l 
to thirty-two teeth, and let the power be so applied, 
that its own velocity of rotation shall be increased 
until it makes three revolutions where it formerly 
made only two. Then the diminished wheel, which 
has been substituted, in place of direct operation, 
will communicate rotatirm to the iron cylinders BB, 
by the intervention of two intermediate pinions Dl), 
the diameters and teeth of whicli are entirely discre¬ 
tionary, as they affect only their own respective ve¬ 
locities, and not those of the cylinders in gciicr.il. 

Notwithstanding the -extreme simplicity of this 
improvcmcMit, it has given very universal satisfaction, 
and, as the time of the patent will very shortly ex¬ 
pire, there is little doubt of its universal adoption, 
to the entire supersession of the common and tedious 
operation of ghiziirg. 

For dressing muslins, gauzes, lawns, and other .Small Os¬ 
goods of the light and transparent fabrics, a smaller Icmlfi Cof 
Sjiccics of calender, represented by fig. is em- *' *• 
ployed. It consists of only' three cylindei's of equal 
diameters (gcjierally about six inches), and is easily 
moved by' a common wincli or handle at F. 'J’hc 
mid cylindc'r is iron, and the (rthers wood or paste¬ 
board. They arc of equal diameters, and arc moved 
with equal velocities by the. ^mall wheels at H. This 
machine is alw'ays used in a cold.state. 

The folding of cloth is so entirely regulated by 
fashion, that no precise rules can be laid down for 
its regulation. In general, as all the diflbrent manu¬ 
factures of cloth have been im^Torted from other 
countries, the- original foldiiigs''have been copied to 
complete the resemblance. 'Jn the infant stale of 
imitation there was probably some policy in this, hut 
the continuance may be astu'ihed almost exclusively 
to the power of habit. Preservation and portability 
are the main requisites to be attained 'by folding; 
and these arc attained by subjecting the cloth, when 
folded, to a very powerful compression. ' 

To communicate this, very strong presses are em¬ 
ployed, of which various kinds are in usc'i 

The capstan press, which is the most usual, is re- Pio< ess ot 
presented by fig. 4. at G. They arc now generally PoWuig. 
constructed of cast iron, the screw and handle ex¬ 
cepted, which are malleable. They are tightened to 
a certain pressure, by merely using a lever of 10, 

12 , 16 , or more feet in length, to turn the screw, 
when greater compression is required, the end of 
the lever is connected by a strong rope or chain 
with the capstan at I, which is heaved round by 
handspikes until the desired compression be obtain¬ 
ed. The pieces of cloth are separated in the press 
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c.ilcnilfr. Ijy araoolli wooden boards and folds of that species 
of glaaod pasteboard, which, from its a-plication to 
tlii? very me, 1ms acquired tlic appellution, among 
slalioitt rs, of pressing-paper. 

\\ iiU r-prcs'<p.f, upon the forcing principle of Mr 
Bramah, or acted upon by the pressure of a column 
(if water, arc also employed ; but the latter depend 
much on local situation, and cannot easily jbo ap¬ 
plied in large towns like Manchester or Glasgow, 
where tlie chief command for calendering exists. 
U|K‘iatii» To the mechanical art of calendering, it is found 
( expedient, in the extended states of commerce, to 
'k'ioi'' ' add many of tlic operations of packing, sheeting, and 
preparing goods for shipment, and these generally 
tbnu u bruncli of tlic establishment. In order to 
suit the great extent and variety of manufacture 
practised in Britain, and to adapt these to the pre¬ 
valent tastes and views of the extcnuiyc range of 
consumers to be supplied, a multiplicity of foldings 
ov lappings liave been necessarily adopted, few of 
wliicli, probably, possess much claim to entire origi¬ 
nality. The high, and perhaps preeminent, station 
which the productions of the British looms have gra¬ 
dually attained, seem to be rather the effect of assi¬ 
duous and enterprising industry, than of great ori¬ 
ginality of invention, or precedence in mechanical 
improvement. Certainly, she can, at the utmost, 
boast of only one >vit« material, from which cloth is 
taaiiufacturcd, as ])eculiarly indigenous. 

At an early period, no doubt, the British w(h>1 
bad attracted the peculiar attention of economists 
and statesmen, as of paramount value; and the pro¬ 
hibition of its exportation became an object of legis¬ 
lative enactment. That manufacture, therefore, has 
long been the staple of England, as the linen trade, 
at a later period, has become that of Ireland. 

The attempts to introduce both of thesu branches 
of industry into Scotland, altliough, during the latter 
part of the last ceutury, they cJtgro.sKcd mucli of the 
attention, both of public bodies and of patriotic in¬ 
dividuals, cannot be regarded as having proved emi¬ 
nently successful; and the progress actually miulc, 
has been almost entirely superseded and extinguish- 
I'd, by the more recent introduction of the cotton 
manufacture. 

The latter branch of iiulustry, since the splendid 
invention of spinning by the aid of machinery, has, 
indeed, ui.-idc most rapid advances in every part of 
the United Kingdom ; unt^ has attained to a height, 
wliicli iias, perhaps, absowed a greater portion of 
national industry, than ratasumers can easily be 
ibiind to employ. The extension of external com¬ 
merce has con.stant1y supplied the raw material at 
oa-y, and, generally, moderate rates; and even the 
India Company have long ceased to oppose to it any 
M'ry formidable competition in the market. 

The silk inunufactures of Britain have never been 
carried to a very great extent; and whatever may 
have, directly or indirectly, tended to regulate the 
finishing, folding, and preparing of British goods for 
the various markets of consumption, will chiefly rc- 
I'cr to the three former bronchos of manufacture. 

Extensively as tlie woollen trade is carried on, it 
is, in a great measure, absorbed eitlicr by internal or 
1 ulouinl consumption; and docs not, therefore; enter 
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so generally into actual competitiou with the cloths Calender, 
of otlier nations, as to reader it either peculiarly dc*' 
sirable tliat its marketable aspect should be either 
servilely copied from those of other countries, or 
very peculiarly di.stinguished from them. The chief 
object aj)pcarB to have generally been, to prevent 
the intrusion of foreign cloths and stuffs into our 
vwn markets ; and hence adopting their usual folds 
into such rolls, as most clTectually preserve the 
dressed surface from acute cresses, is found to be 
most expedient and convenient, the goods being 
distinguislied by letters denoting them to be “ Bri¬ 
tish manufacture,” on the etuis of the pieces. 

In the Irish manufactures of cambrics and linens, 
the case is almost entirely reversed. From the su¬ 
periority of climate, the l^eiich flax is admitted to 
be of finer appearance; and although the importa¬ 
tion of manufactured cambrics be strictly prohibited, 
the restraint, during periods of peace, has always 
been considerably evaded, in consequence of the de¬ 
mand experienced, and the reputation in wliich they 
are held, indeed, it was found generally most ex- 
pixlient, by many retailers, to sell Irish cambrics un¬ 
der the title of French, and hence the fold was cor¬ 
rectly imitated. The pieces, after being folded into 
lengths of about 12 inches, aud twice laterally 
doubled, until the whole breadth of indies was 
reduced to about 8^ inches, were subjected to a 
powerful compression in the press until fully flatten¬ 
ed. Tltey were then packed in purple coloured 
wrappers or pqiers, and a small engraved card or 
ticket was attached to each piece, specifying the 
length, generally about 8 or 8^ yards. The cards 
were attached by a silken string, so as to be easily 
cut away with a penknife or pair of scissors, in order 
to avoitl seizure; and French or Irish ^oods were 
sold indiscriminately as “foreign cambrics.” Cus¬ 
tom has even carried this practice farther; and cot¬ 
ton cambrics, which are avow'edly British manttfac- 
ture, and subjected to no ruik whatever, because 
easily distinguisliabic from any cambric manufactur¬ 
ed from flax, arc put up into the same folds, paper¬ 
ed, and ticketed, in exactly the same manner. 

In linens, liollands, and sheetings, whether of fo¬ 
reign or Irish manufacture, the same fold is also 
employed; and in cotton shirtings and sheetings, is 
closely imitated. The form is that of a cyiindric 
roll, somewhat flattened by subsequent compression; 
and, in general, all dense fabrics, whether of linen 
or of cotton, are rolled up and compressed in a si¬ 
milar manner; the object of which is, evidently, 
safety, and diminution of space, in land carriage or 
exportation. 

In otlicrs of the extensive varieties of cotton cloths 
of British manufacture, some are avowed imitations 
of the manufactures of Hindustan, whilst others pro¬ 
fess no such imitation. Very few among tlic manu¬ 
factures of Lancashire are either distinguished by 
Indian names, or copied from Indian ciutbs, altliough 
some »(' great extent arc directly so. Calicoes, cos- 
sacs, and jaconets, for printing, as well as Baiiusore, 

Bandana, and Fullicatc haodkerciiiefs, arc amount 
the leading articles of the latter description ; whitet 
amongst tlie latter may be classed the very extensive 
manufactures of corduroys, thicksetts, vclverettS; 
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Caluiiili’ . Trlvctecns, &c. although their origin is also probably 
Asiatie, but because well known and mauutactured 
by the Genoese, rreneh, and other Kiiropean na¬ 
tions, oven beture liio discoveries of De Gama, and 
otlier mariners, Imd tirst lai<l open the iiniritiine in¬ 
tercourse with India by the Cape of Good Hope. 

When, at a period iniinitcly more recent, the 
splendid invention of spinning cotton l)y the agency 
of machinery, to any degree of fineness, aftbrdetl new 
scope to the British weaver, the imitation of the 
lighter Indian fabrics fell chiefly into the hands of 
the Scottish weavers; for executing which, they had 
been, in a considerable degree, previously prepared, 
by tlieir Jiabits of weaving lawns in imitation of the 
Frenc li, as well as their lighter labries of silk and 
tlire.ul gauzes. 'J'o their share, in couse(|uenec, fell 
the bouks, mulls, and japuns, almost exclusively : ns 
well as the lighter jaconets, designed fur ornament, 
from the needle and tambour frame. And whilst 
they have made no successful attempt to compete 
with their Lancashire brethren in the dense fabrics 
of corduroys, quiltings, and other ponderous arti¬ 
cles, they have shared with them the manufacture of 
the middling textures of cambrics, Pullicates, and 
ginghams. 

Indeed, whatever prepossession may, at an early 
period, have existed in favour of the real Indian fa¬ 
brics, it has now so entirely subsided, as to possess 
no influence whatever in swaying general opinion. 
The British workuiansliip has proved itself long ago 
so decisively superior to the Indian, both in spinning 
and weaving, as to eradicate every doubt in the 
minds of all who are really competent to decide the 
question of comparative superiority. Still, however, 
candour will compel us to allow, that the Indian pos¬ 
sesses advantages in the rich qualities of his cotton, 
and the brilliancy of some of his dyes, which, in 
some degree, conqiensatc for the iinincnsc superiori¬ 
ty of the British skill and niaoliinery, and which, to 
those who examine superfieially, may appear to enti¬ 
tle him to die preference. 

Nothing, therefore, exists in the cotton inanufuc- 
ture which could, in general cases, prompt to a ser¬ 
vile imitation of external appearance for the purposes 
of deception; and the Indian mode of lapping their 
cloth is too rude and laboridus to admit of its being 
copied as a matter of convenicncy. Tiicir motliod 
consists merely in doubling a piece of twenty yards, 
to reduce its length to ten yards; which is again 
doubled, in order to reduce it to live; and thus they 
continue to redouble, until the piece be reduced to 
a moderate length, capable of being contained in a 
chest or bale. Thus often redoubled, an Indian 
piece cannot be examined throughout, unless the 
whole piece be again unfolded; and this, in large 
transactions, would ho utterly impracticable. 

British muslina, are folded generally to a yard in 
length, with a small allowance for extra measure; 
and as the folding is alternately from right to left, 
every part can be instantly uxamincil upon a table or - 
counter, every ftdd opening as easily as the leaves of 
a book, in its uncut state. The piece, when folded, 
is reduced by doubling it longitudinally to about I 
inches, and it is then folded across to the breadtii of 
about 13 inches. An ordinary sized trunk, 39 x 111 


inches, thus contains three layers of pieces; in which Calonfler. 
package, goods for exportation to the colonies arc 
generulty packed; the trunk there forming an article 
of merchandise as much in general demand as the 
muslins which it contains. 

Even the Indian ornuments of gilt silver threads, 
which were at first woven into one end of each piece, 
although they did not exceed the value of twopence 
each, have been cither greatly curtailed, or totally 
given up upon principles of ccononij. Even the cost 
of this trivial ornament has been computed to have 
amounted annually in Glasgow and Paisley to about 
L. 30,000. 

Pullicate, and other handkerchiefs, are most com¬ 
monly folded up in dozens. For the African, and 
some other foreign trades, pieces containing only 
eight handkerchiefs are preferred. These are still ' 
imitations of Indian precedents, confined to markets 
where competition continues to exist, not only with 
the British Company, but with Americans, and 
others trading to India. A species of pale orange- 
coloured India handkercliicf, distinguished by the 
name of Mitdrus, being in extensive reputation in 
the Caraccas, and other Spanish settlements in South 
America, at the period of the capture of Trinidad 
in 1795 , patterns were procured by some British 
traders, who ordered very large ijuantities to be nia- 
nufaetured in Scotland, of the same quality and ap¬ 
pearance. With such eifect were these imitated in 
texture, in dye, in finishing, and even in the pack¬ 
ages, that some hundreds of pieces sent to London 
for exportation, were actually seized at the Custom 
House, ns India goods, either illegally imported, or 
stolen from some of the Company’s sliifis in the ri¬ 
ver. A scrutiny, however, clearly ascertained that 
these goods were not Indian, but British ; and that 
no trespass against either the privileges or the pro¬ 
perty of the Company had been even attempted. 

The goods were of course released, aud permitted to 
proceed to their destination, where, after examina¬ 
tion and trial, it was found totally unnecessary longer 
to conreal their real origin, and a very extensive 
trade, through direct channels, has been since car¬ 
ried on for similar goods- 

From the above geneial and cursory sketch, it General 
will be obvious that the management of an extensive 9*”'^'''®' 
calendering estublisiiment will require, on the part*'""*' 
of its conductor, not .only a competent knowledge 
and expi riuiice of the mechanical operution.s, and 
duties of his particular profession, hut that a more 
extensive mercantile acquaintance with the demands, 
habits, and tastes of particular markets, will eonduce 
equally to bis own interests, and those of liis tmpJoy- 
ersi From the variations of markets, and fluctua¬ 
tions of mercantile transactions, there can be no pr^ 
cise or definite limit to tlic extent of such know¬ 
ledge. It is only by constant attention and sedu¬ 
lous inquiry, that he can preserve accuracy, in what 
is liable to almost daily change. His immediate 
employers will, no doubt, be often both able and dc- 
siebus to.supply him with this.’ But, an even they must 
Bumetimes be liaMc to error or deception, he ought 
to omit no opportunity of extending bis inquiries, 
and arriving, as nearly as he can, at the most com¬ 
prehensive and unambiguous information, (l. l.) 
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C«Uco- CALICO-PRINTING. This in^rtant act is 
Piiiitnig treated of under the article Dyamo in 'ae ^netfch- 

Cainbi chapter of that artible; bdt as the 

ghiiv. nature of this species of Printing, and the processes 
employed in it, require to be more fully examined 
and described, we shall resume the subject under the 
same head, or under that of PniNTtNO, as circum¬ 
stances may best permit. 

( aim and CAMBRIDGESHIRE is divideti into two parts 

iMnit. |]y the river Ouse. Its most northerly division, which 
is principally composed of the Isle of Ely, is bounded 
by rivers, and their communicating branches. The 
limits thus formed are so intermixed, as with difficul¬ 
ty to be traced. Tiie southern half lias an indented 
and undistinguished boundary-line on the adjacent 
counties. The form of Cambridgeshire bears some 
* resemblance to that of the human ear, the county of 
Huntingdon cutting deeply into its western side by 
a circular projection. The number of acres assign¬ 
ed to it in the Eneychpeedia is taken from Dr Hal¬ 
ley, but Dr Beeke reduces them to 580,000; and 
they arc still farther reduced in the agricultural re¬ 
port, and in the returns in 1803 of the poor-rates, to 
443,300, and 4.39,040 respectively. When the ori¬ 
ginal agricultural report was made in 1794 by Mr 
Vancouver, he calculated that, of the 443,000 acres, 
there were 132,000 open field, and 150,000 waste 
and unimproved fen; but since that time, both these 
descriptions of land have been very considerably re¬ 
duced by enclosure and cultivation. 

Suifacr. The surface of this county presents considerable 
variety. The northern part, including the Isle of 
Ely, is chiefly fen land, and perfectly level, inter¬ 
sected with mimurous canals and ditches, and abound¬ 
ing witli windmills, for the purpose of carrying the 
water from the lands. This district is naturally a 
hog, formed by tlie stagnation of the water from the 
overflowing rivers. It comprises nearly half of that 
extensive tract, called the Bedford Level, the whole 
extent of which is 400,000 acres, and not 300,000, 
as stated in the Encyclopadia. Tliis great level has 
been, from an early period, divided into three parts, 
the north level, the middle level, and the south level. 
The largest portion of the middle levCl, and a con¬ 
siderable part of the south level, arc in Cambridge¬ 
shire, comprehending the Isle of Ely, and a few pa¬ 
rishes to the south-east of the Isle. The principal 
of the drains, by means of which this immense fen¬ 
ny district has been, in a great measure, rendered 
cither rich meadow or arable land, are the Bedford 
old and new rivers, which run navigable in a straight 
line upwards of 20 miles across the county, from the* 
Great to the Little Ouse. There are some rising 
grounds in this part of the county, on the most con¬ 
siderable of wliich the city of Ely stands. Those 
parts of Cambridgeshire, which lie adjacent to Suf¬ 
folk, Essex, and Hcrtfortlshire, have their surface 
varied by gently rising hills and downs. Tlic Gog- 
magog hills, which begin about four miles to the 
south-east of Cambridge, and which are one of the 
terminations pf the range of clialk hills tliat com¬ 
mence in the south-west of England, are the highest 
in the county; but their height is very inconsidera¬ 
ble. The district which extends from these hills to 
Newmarket, is bleak and thinly inhabited. This dis- 

VOL. II. PAKX II. 


triot is connected with that vast tract of land, which, Cambridge- 
extending southwards into Essex, and nurthwai-ds ***h'^^ 
through Suffolk Into Norfolk, forms one of the 
largest plains in .the kingdom. 

The substrata this county are chalk, cfuat7i,soil. 
gravel, geult, sand, sill, and peat-ebrtli. The chalk 
Mtends through the hilly part of the . county from 
.Koyston to Newmarket. The an impure 

limestone, chiefly abounds in the parishes of Bur- 
well and Isclham. On tlie east and west sides of the 
upland division of the county, gauU, a stiff bipe clay, 
chiefly prevails. The sand enters Cambridge^ire 
from Bedfordshire, in the parish of Gamlipgay. In 
the northern extremity of the county, near Wis- 
beach, sUt, a fine sea-sand, is found. Toe peat-earth 
extends through the whole of the feii-land. 

The principal rivers are the Ouse, and Granta or]tiv«n. 
Cam. The Ouse enters the county between Fen 
Drayton and Erith; thence it runs eastward through 
the fens, till, at some distance above Denny Abbey, 
it takes a northerly course, and, passing Streatham, 

Ely, and Litticport, flows into Norfolk. From this 
river arc many cuts, called loads. The Cam enters 
the county to the west of Gildcn Morden ; thence 
flowing to tlie east, it receives several rivulets. Near 
Grantchester, its stream is enlarged by the united 
waters of several rivulets from Essex. After their 
junction, it takes a northerly direction, and, having 
passed Cambridge and several villages, it falls into 
the Ouse in the parish of Streatham. 

Besides the numerous canals in tlie fenny district, ran^^. 
principally for the purposes of draining the land, 
there aie the Cambrictoeshire Canal, which com¬ 
mences in the Ouse at Harrimerc, and terminates at 
Cambridge. A cut of 3 miles extends to licche, and 
another of 3 J miles to Burwell; and the Wisbcach 
canal, which joins the Wisbeach river at the old 
sluice in the town, opening a communication widi 
Norfilk, Suflblk, and other places. 

The climate of Cambridgeshire differs considera- ciimste. 
bly in different parts. In the south-east it is cold 
and bleak; in tliu fenny district damp and unhealthy, 
though much less so than formerly; in the south 
and south-western districts, the cliinutc is the mild¬ 
est, most agreeable, and healthy. 

Estates vary much in size. There arc many large Mantled 
ones, especially.those of the.Ear! of Hnrdwicke andPruperiy. 
the Oakes of Bedford and Rutland. College tenures 
are numerous. There are some large farms of 1000 
acres or more, but the general size is from 100 to 
500 acres. 

Cambridgeshire is not celebrated SAan agrieultural 
county. It may be considered as chiefly arable, tnre. 
Wheat is grown principally in some parts of the fen¬ 
ny district, and in the south and south-western parts 
of the county. Barley is cultivated in these parts, 
and in some of the more fertile portions of the soulli- 
east district. Immense crops of oats, of good qua¬ 
lity, are grown in the fenny district, and also in must 
other jiarts of the county. It is supposed, that about 
one.fourth of the fcn-lands are cropped with cole, 
which is principally sown to be eaten green with 
sheep, very little being now cultivated for the seed. 

The cultivation of hemp and flax is carried on to a 
considerable extent, in that part of the county which 
4 E 
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(’(Mibtitiffp- borders on -^irorfolfc, particntariy In the patishes of 
UpweH and Wolney. SnfiVon hat been very little,-if 
at all tniltivated, for upwards of 40 years. In some 
parts mustard is a favourite ahd valuable erop. 
Sed^e is cultivated near f'hippenham ; but the cul¬ 
tivation of tlte reed is rapidly decreasing, in conse¬ 
quence of the improvement of the feus. White seed, 
or fctt-hay, is grown abundantly in several places. It 
increases the milk of cows. Oziers are grown in 
the Wash, fts well as in many parts of the ten: they 
arc a prodtable crop in these districts. So great is 
the value nf turf, that the land producing it has been 
sold at fnom L. 50 to L. 80 per acre. At Ely, So- 
hani. Wisbeaeh, Sic. are many large gardens, pro¬ 
ducing so abundantly Of vegetables and conuiion 
kinds of fruit, as to Supply not only the neighbour¬ 
ing towns, and counties, but even London, (ireat 
quantities Of straWbetries arc grown in tlic vicinity 
of Ely, which ate chiefly conveyed in barges to 
Lynn, and caivied fltcnce to Newbastle and other 
places in the north of England. There arc nume¬ 
rous and large orchards in the same districts as the 
gardens; their chief produce is applcs and cherries. 
Soham is remarkable fur tliu latter. 

Pasture. That district of the county w’hich, by old authors, 
is termed the Dhiries, comprehends the parishes of 
Sliehgay, Wengy, Whaddon, Ac.; but the dairy 
flirms in this district are, at present, much less con¬ 
siderable than those in the parishes of Chattris, Mc- 
pal, Sutton, Cottenham, Soham, Ely, and Streatham. 
The whole number of cows kept in this district 
is supposed to be between 9000 and 10,000; in 
the parish of Cottenham alone, about 1500 are 
usually kept; in Willingham, about ISOO. These 
two parishes make the cheese, so much esteemed, 
Which goes by the name of Cottenham cheese; the 
Mrish of Soham is also esteemed for good cheese. 
Little cheese is made in other parts of the county; 
rearing of calves and making of butter being the 
chief dairy managemcat. The butter is sold, rolled 
up in pieces of a yard long, and about two incites in 
circumference: this is done for the convenience 
of the colleges, where it is cut into pieces called 
parts, and to sent to table; its quality is excellent. 
The con s kept on the dairy terms arc mostly the 
^Dtreed of the county; most of the calves that arc 
attckled, are sent to the London market. Immense 
numbflrs of sheep are pastured on tlie heaths and 
cooimom, with which the south and south-western 
districts of this county are intersected. The downs 
in the vicinity of the Gogmagog Hills, are also' 
chiefly used os sheep walks. The prHictpal breeds 
kept here, are the Norfolk and west country; in the 
fens the most prevalent sort is a cross between the 
Leicester and Lincoln. The Cambridgeshire ter¬ 
mers think themselves unrivalled in cart-horses ; they 
are of the large black breed; in the fens they area 
source of great profit. In Cambridgeshire there Is 
also a peculiar breed of hogs, some of which are so 
large as to fatten to forty stone, fourteen lbs. to die 
stone, at two years old. 

Draiuiag, From the nature of the northern 'division of (he 
county, great attention has necessarily been paM to 

Md warp- gf^ming; and, in some plOCes, advantage has been ta« 
ken of tile initncrotts rivers to irrigate 'and loarji land. 
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The-iaterior draitii^o of die fens is performed prin- Cambridge- 
ci|>ally by mills j one or two steam-engines have 
been erected for that purpose, and. will probably 
answer better. There is a large tract of meadow 
land at Babrahum, which has been irrigated from the 
time of Queen Elisabeth, and is supposed to be one 
of the oldest mstancos of this mode of improv'tng land 
in the kingdom.; it was first irrigated by Fallavicino, 
who was Collector of Peter’s Pence at the death/if 
Queen Mary, and who, turning Protestant, applied 
the money thus obtained to the purchase and irriga¬ 
tion of this estate. The practice, however, though 
evidently buneiicial, has extended very little. Near 
Denver sluice, on the Ouse, some land has been 
war/tet/ by letting the muddy water of that river 
upon it, and then throwing it back by means of a 
wind-mill. 

This is by no means a manufacturing county. At Mannfdc 
Ely therc is a pottery for coarse ware; and at this iincs. 
city, Chatteris, andCambridge, excellent white bricks 
(Ire made. Lime and chalk are a source of consider¬ 
able trade and profit; the lintc in the greatest esti¬ 
mation k that which is burnt at Reach. At Cherry- 
hinton, at the foot of the Gogmagog Hills, arc great 
chalk pits, noted for the marine productions they 
enntuiii, and for the many rare plants growing in 
their vicinity. Elophotits’ grinders, and other ani¬ 
mal remains have been found in a gravel pit near 
Cliestcrfnrd, and a small tortoise in Hint, at Milton. 

On the borders of Norfolk, a little yarn is spun for 
the Norwich weavers. Malt is made to a consider¬ 
able amount in the north-west part of the county. 

There are several mills for preparing oil from cole 
and rape-seed, at WittJesford, Sawston, Ac., and a 
pretty extensive paper manufuctory at the latter 
place. Near Cambridge k annually held one of the 
greatest fairs in England; it is called Stourbridge or 
Sturbich fair, and k under the jurisdiction of the 
university. It begins September the 18th, and lasts 
a fortnight; it Itos, lioweva*, been declining for many 
years. 

A very curious example, «nd unquestionably one Ardilicc- 
of the oldest in the kingdom, Of'Saxon architecture, 
occurs in the reirruins of the conventual churcli of 
Ely. This building is undoubtedly of as early a date 
ns the tenth century, having been erected in the 
reign of King Edgar. Hic two transepts of Ely 
cathedral, afibrd speeitnens of the more inussy kind 
of architecture introduced by the Normans; they 
were built towards the end of the eleventh centory. 

St Sepulchre’s church at Cambridge, affords a curi- 
‘otis specimen of that species of architecture, which 
was introduced into this country, in imitation of tiio 
church of the ifoly Sepulchre at Jerusalem; it is 
supposed to be the oldest of this form in England, 
and to have been built in the reign of Henry I. 

There arc some instances in this county of the point¬ 
ed arch, enriched with Saxon mouhlingB; thk style 
was the imiaediMC forerunner of the Gothic.' So- 
Imin Church, the south doUr way of St Giles in 
Cambridge, and the north and south door ways of 
St Morya Cburoh In Ely, arc specimens of this spe- 
ciea «f atKAftectute. One of the most ancient build¬ 
ings^ tliiS' County, in which the* pointed arch makes 
Rstq>peeiranoe,'te the great Towct at the west emi 
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CainhriilsF-of F.ly ('Nthcdral, and the south transept adjoining; 

they were erected between 1174 and 1.89* Some 
traces of Saxon architecture may be observ^ in tin's 
part of the cathedra]. The early or simple Gothic 
may be teen in the restibulc at t)ie west end of Ely 
cathedral, in Jesus College Chapel, Cambridge, and 
in the chancels of Foxtoa, Kennett, and Clierry> 
hinton churciies. Of the Godiic architecture of 
the fifteenth century, especially in the reign of 
King Henry Vlf. which was distinguished by the 
abundance of its rich tracery, the finest and most 
perfect example is found in the magnificent chapel 
of King’s College in Cambridge. 

Ai!ii(jni:ie<.. There are not many remains of antiquity in this 
county. The most remarkable are the ditches, which 
formerly extended from the woods (A die east side 
* of the county to the fens. The most entire is callotl 
the DeviPs Ditch, add extends from Wood-ditton 
or ditch-town, to Reach. Near this latter place, it is 
most perfect, the works consisting of a deep ditch 
with an elevated vallum, the slope of which measures 
52 feet on the west, and 26 on the cost side. The 
whole of the works are about 100 feet in width. The 
origin and intention of these ditches arc not known; 
they are certainly very ancient, and were probably 
forimxi for the piirjiose of detencc. 

J'uor-raic^. By returns made to the Board of Agriculture in 
the year 1804, it aj^ears that the poor-rates rose 
between 17.90 ami 1803 from 43. 11A to 5s. 8|(1. in 
the pound; the cxpcnce of maintaining them from 
Easter 1802 to Easter 1808, amounted to the sum 
of L.55,9.'>4, 14s. 11(1. In the year ending the 25th 
of March 181.?, the parochial rates in 181 parishes 
amounted to the sum of L.68,354, ISs. 1 Jd.; 44 pa^ 
rishes had made no returns. 

Poimlalion. j,, the year 1.377, tile number of persons charged 
in this county to a poll-tax, from which tlte cl(!rgy, 
children, and paupers were exempted, wa« 27,350; 
but it seems doubtful whether it was exclusively of 
tlie town of Cambridge and city of Ely, in each of 
which 1722 persons were taxed. If they were taxed 
separately, the total number in the county would be 
.'10,7*14. In the year 1700, there are supposed to 
have been 76,000 inhabitants: and, in the year 
1750, 72,000. By the returns made under the act 
of Parliament, for ascertaining the population of the 
kingdom, in 1800, Utere were then l6,451 houses in 
Cambridgeshire, of which 16,139 were inhabited. 
The total number of inhabitants is stated to be 
8.9,346, of whom 44,081 were males, and 45,265 fe¬ 
males, Of this total number, there w!^ 28,045 
principally employed in agriculture; ai£^ 1,988 in 
trade, manufactures, and handicrafts. Ine fotUow- 
ing is the result of the population returns in 1811 : 

Houses inhabited. . • • 17,232 

Families inhabiting tlieni, - 21,022 

Houses building, * • 98 

■■■■ —— ■ uniuhabitedjjlK- • . 25? v 

Families chiefiy enf^Kyed in . agricul¬ 
ture, , - - - 12,881 

. . ' in trade, ma¬ 
nufactures, and handicrafts, 5808 

Ail others, not included under th^ 
heads, - • • . 2888 


587 


Males, 

.50,756 

.Csfflbri<l|e. 

Females, 

.50,333 

sliiro 

^ « ■ 
Camera 

Lacida. 

Total in 1811, 

101,10.9 

- KB 1800, 

89,346 


Increase, 

n,763 



It will be observed that, in the year 1800, there 
were 1184 more females than malbs m this county, 
whereas, in the year 1811, there were 4Q8 more 
males than females. 

See Gooch’s AgricuUure Camlrid^e,—Beautiu 
uf England and lyales, Vol. IL-^LysonV Magna 
Brilaunia, Vol. II. I'art 1. (c.) 

CAMERA LUCIDA. Dr Hook’s instrument 
of .this namo is described in the Encyclopedia, 
under the title Camera Locida. The instru¬ 
ment whicli is to be spoken of here, and which 
differs frmn Hook’s both in its construction and in 
the purpose it is designed to serve, M one of the 
many ingenious inventions of Dr Wollaston. Ita 
use is to facilitate the perspective delineation of oh- 
jects. 

If a piece of plain glass be fixed gt an angle of 
45 degrees with the horizon, and if, at some distance 
beiieatb, there be a sheet of paper laid horMontaliy 
<m a table, a person looking downwards through the 
glass will see an image of the objects situated be¬ 
fore him: and as tlte glass, wbicb reflects the imsg;e 
is also transparent, the paper and pencil can be seen 
at the same time with tne image, so tliat the outline 
of the image may be traced on the paper. The 
image is an inverted one. This is the simplest forgi'. 
of the instrument, and may be constructed extem¬ 
poraneously by fixing OD a stand a plain tramparent 
glass, with its surfaces ground parallel, or a piece of 
Muscovy glass, at an angle of 45 degrees with the 
horison: a card with a small hole in it will serve as 
a sight fbr keeping the eye steady in one situation, 
whilst the pencil is tracing tlte image. 

If there be a plain mirror at an angle of 22^ de¬ 
grees with the horizon, and a piece of plain transpa¬ 
rent glass be placed near it, at on angle of 22^ de¬ 
grees with the vortical, the rays from the object will 
be twice reflected before they reach the eye, ond 
consequently, on looking down tluough tlic transpa¬ 
rent glass, an er^ct image is seen, and the pencil 
may be drawn over Uie outlines of this image so as 
to leave a pers}>cctivc representation on tl)ej;>aper. 
This disposition is seen at fig. 1. Plate XLVI. where 
he is the mirror, ah the traniqiarent plain glass. 

As tlie image and pencil are at different distances, 
tliey cannot be both seen in die same state of the 
eye. To remedy ibis inconvenience, "a convex glass 
is used, of such focus as to require no more effort 
than is necessary for seeing the distant objects dis¬ 
tinctly. By means of Uiis lens, the image will ap¬ 
pear as if it were placed on the surface of the paper* 
In fig. 1. is a convex glass of 12 indies focus, at 
e the eye is placed i^he is the course of the lays 
proceeding from the object to tlie eye. ' / 

Those whose eyes are adapted to seeing near in¬ 
jects alone, will not derive advantage from the qse of 
a convex glass, but will require a concave glass to 
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Coiiifia tie placed at f, in the course of the rinra from the 
Luruki. object to the reflecting surface. In fig. 2. Plate XLVI. 
ik is a concave glass placed in the above-mentioned 
situation; it is so disposed as to be turned at plcosurc 
into its place, as the sight of the observer may re¬ 
quire. Persons whose sight is nearly perfect, may 
use either the concave glass placed before the re¬ 
flecting surface, or the convex glass placed between 
the paper and the eye. 

Umisl form In the actual construction of tlic instrument, a 
mem !«-* *® instead of a mirror and a plain glass, 

fida, *' ’ll'® 'f®y® *1'® object fall upon the surface br of 

the prism fig. 2. This surface 4c is inclined 22 j de¬ 
grees to the horizon. The refractive power of the 
glass allows none of the rays in this situation to pass 
out; they are all reflected from the surface be to the 
surface ab, and from that to the eye; ab makes an 
angle of 135 degrees with be, and 22^ degrees with 
the vertical. The eye cannot see the pencil through 
the prism as it does through a plain glass; there¬ 
fore, in order that the pencil may be seen, the eye 
must be so placed that only a part of the pupil may 
be above the edge of the prism, as nt e, fig. 3.; and 
then the reflected image will be seen at the same 
time with the paper and pencil. There is a small 
piece of brass perforated with a hole, and moving on 
a centre at e, fig. 2.; this serves to keep the eye in 
one [fosition, as it must be, that the image may be 
steaoy, and also to regulate the relative quantities of 
light tq be received from the object and from the 
paper. 

The instrument, being near the eye, does not re¬ 
quire to be large. Tl>e smallest size which can be 
executed witli accuracy is to be preferred, and is 
such that the tens is only three-fourths of an inch 
in diameter. Fig. 4. shows tlie instrument on its 
stand, and clamped to a board. The joint by which 
the prism is attached to the stand is double. The 
whole instrument packs in a box eight inches by 
two, and half an inch deep. 

Its Uses. TliU instrument serves for drawing objects of all 
forms, and consequently also for copying lines al¬ 
ready drawn on a plain surface. If it is required 
that the copy shall be of the same size os the origi¬ 
nal drawing, the distance from the drawing from the 
prism should be the same as the distance of the 
paper from the eye-hole. No lens will be necessary 
in this case, because tlie image and the paper being 
both at the same distance from the eye, coincide 
without the aid of a glass. 

In order to have a reduced copy of a drawing, 
the drawing is to be placed at a distance from the 
prism greater than the distance of tlie paper from 
the eye-hole. If the distance is twice as great, a 
copy will be obtained, in which the lines are of one- 
half the size of the lines in the original, and so in 
proportion for other distances. A lens is necessary, 
that the eye may be enabled to see at two diflbrent 
distances; and, in di^er that one lens may serve,' 
the distance between the eye-hole and the paper! 
^oald be variable: to that effect, the stand is stis- 
eepwle of being lengthened of shortened at plea- 
eurc. _ . ; 

The length of the stem is adjusted upito 
principles. When a distant object is to be deline'at- 
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cd, tl)c rays coming from it, and reflqqted fey the in- Camsrs 
struroent to tlie eye, are parallel,' ami it is required ^ 

that the rays proceeding from the paper to the eye 
should also be parallej. This is accomplished by in- 
te^osing a lens between the paper and the eye, with 
its principal focus on (he paper. Wlien the object 
to be delineated is so near that the rays which corac 
from it to flic eye iu% divergent,, then it is required 
that the rays from the paper should likewise be di¬ 
vergent in the same degree. In order that the paper 
and the image may both be seen distinctly by the 
same eye; for this purpose the lens must be placed 
at a distance from the paper less than the distance 
of its principal focus. Tlie stem of the instrument 
is marked at certain distances, to which the conju¬ 
gate foci are in the several proportions of 2, 3, 4. 

&c. to 1, BO that distinct vision may be obtained in 
all cases by placing the original drawing more dis¬ 
tant. 

If the convex lens be tran.sposcd to the front of 
the prism, and the proportional distances be revers¬ 
ed, a magnified image of the object will be obtained. 

This instrument has deservedly come into use. Its CiimpiulMn 
advantages when compared with the camera obscura w'H* 'la- 
are, Ist, That it is small and easily carried about. 

2dly, That no lines are distorted, not even those 
most remote flom the centre, whereas, in the camera 
obscura, the lines which arc not near the centre of 
the field are more or less distorted. .3dly, In the 
field of the camera lucida 70 or 80 degrees may be 
included, whilst the distinct field of the camera ob¬ 
scura does not extend beyond 30 or 35 degrees at 
most. The specification of Dr Wollaston’s patent 
for flie camera lucida is inserted in the Repertory of 
Arts, Vol. X. 1807, p. l 62 , and his description of flic 
instrument in Nicholson’s Journal, Vol. XVIJ. 

If the camera lucida be fixed at the eye-glass of a Its Appliri- 
telescope, it will reflect to the eye the image of the 1“"’ 
objects in the field of the telescope, so that a drawing ‘vlesi opi-. 
of the image may be made. See Dr Brewster’s Ae- 
count of some Philosophical Instruments, A plain re¬ 
flecting glass, fixed at an angle of 45 degrees with the 
horizon, and placed so as to receive the rays from 
the eye-glass of a telescope, will alsu give an image 
of the objects in the field, so situated that the imago 
may be traced with a pencil. Varley’s patent gra¬ 
phic telescope is upon this principle. In order that 
the field may be large, the magnifying power of flic 
telescope should be small. 

The ij^erent qualities of all the instruments for Varions 
drawingllQ perspective being closely allied, it will Modes of 
be proper to say something of the principles on 
which these instruments are form^, and to men- 
tion tome that are not described in other parts of 
this work. 

To make a perspective drawing of an object is to 
lay down on paper a section of the perspective cone, 
whose apex is at the whose base is the ob¬ 

ject. An experienced iln^itsman can draw the 
figure of fliis section without the aid pf instruments. 

C^ers Ufeo have not acquired flie facility of draw- 
; the image fliey see, must have recourse either 

nteaiurgment, or to the instruments, uikkh bring 
iheitnage under the pencil. 
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Drawing by measurenaent is perfofmcd bjf actually 
^measuring the height of tho principal pai^^'the 
" object, and their horiaontnl distanw froni^^e eye, 
together with the distance of the papjsr firpn ,tfae 
eye, and from these dimensions the drawing is can* 
Ktructed by the systematic rules of pei'spective. 

Another mode of obtaining a drawing by mea* 
surement, is to measure theLaugles at tlie eyCf 
Suited to this puri> 08 c are theodolites, astronomical 
fluadrants, or other instruments, capable of measur¬ 
ing vertical and azimuthal angles at the eye. The 
.-ingles to be measured are, the angles of altitude, 
and the angles of azimuth, between the point of sight 
and the principal points of the object; and if the 
tangents of the azimuthal angles be laid down with 
a radius equal to the distance of the paper from the 
eye, and the tangents of the angles of altitude with 
a radius equal to the distance of the paper multipiicd 
by the secant of the azimuth, the situation ot the 
principal points of the drawing will be determined. 
Or, if the instrument is cafmble of Uieasuring angles 
in any plane, the angles betw-een the principal points 
of the object and the point of sight are to be ob¬ 
served, and the azimuthal angles of these principal 
points with the point of sight; and the tangents of 
noth are to be laid down on the paper, with a ra¬ 
dius equal to the distance of the paper from the 
eye. 

But tlie.se two modes by measurement are long, 
particularly the first. Usually, therefore, the instru¬ 
ments to which recourse is had for facilitating the' 
operation of drawing, are such as give an image or 
section of the perspective cone on a plain surface, 
so that the pencil ni.-!}' be drawn over the outline of 
the jmage. These instruments may be considered 
under two heads. The first comprehending those in 
which the pencil is immediately drawn over the 
lines of the image. The second those in which the 
pencil has a motion parallel to that of the point which 
^dves over the lines of the image. 

Of the first kind are the following. 1. The tra¬ 
cing pane, a very simple and convenient instrument, 
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to these iii^. '■ l, ifiere &'« rod which can be mOv- Csift^ 
ed in all directions, ctmisiteht fvlth its remaining pa- . *'**“‘** 
raUd tot^elf. If one extremity of this rod be moy- ctiarW. . 
ed in space over tN outlines of the image which the 
eye sees, c pendlt.lil^d other extremity will neces- ' 
milyr move with a similar motion, and form a draw- 
ing of the object, on paper. In Sir-Ghristophor 
V^n’s instrument, of which he-has given the de¬ 
scription and figure in the Tmmae- 

tioTU, Vol. IV., the rod is suspepdea by stringsjpas. 
ting over pullles, and the ends of the strings are fixed 
to a counterpoise. On a similar prlncipie b Pea¬ 
cock’s instrument, described in me PkUtmphieal 
i'ramactionst Vol. UXXV., p. S6Q ; and the instru¬ 
ments treated of in the StockktJlm Tramaetions for 
the years 1760, 177*f and 1790. 8. The pencil- 

may delineate tho base of a cone rimilwr and . op-’; 
posite to this perfective cone.' If the rays front, 
the extreme points, of an-object cross on'the n^' 
from the centre, as they do m passing through a' 
small hole into a dark room, and if it be supposed,. 
that hi the place of one of the rays a uender 
inflexible rod is substituted, movable on a cen¬ 
tre at the hole, when this rod is moved, so dwt 
its outer extremity goes over the outlines of the' 
external image, a pencil fixed to its . inner'extre¬ 
mity will form an inverted drawing of the 'object. 

Of this nature is the optigraph of Bamsden and 
Thomas Jones, described in the Pk^o$opMcal Ma- 
g<tzi«e, Vol. XXVllI. 1807, p. 67* The image of 
the object is seen In a telescope. There is a piece 
of plain glass near c in the focus of the eye-glass of 
the telescope F, Plate XLVI., fig. 5. On the centre 
of this piece of glass is a dot: a is a plain mirror, in- 
dined so as to reflect the image of the object down in¬ 
to the telescope; this mirror remains fixed, whilst the 
telescope is moveable on a uni versd joint m its object- 
glass b. Near c is another plain mirror, which reflects 
the rays to the eye-glass. The eye being jdabed at the 
eyc-gma at e, the telescope is tu.he moved by the 
hanme h, so that'the dot in the focus of the eye¬ 
glass shall pass over the outUnre of the image seen 


consisting in a transparent plate of plain ground by the eye, and the pencil at L performing a similar 
* 8, or of Muscovy glass, placed vertically between motion to that of the dot, aiid sliding freely jn its 
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the object and the eye; whilst the eye is kept fixed 
by a sight, the outline of the image is drawn on the 
glass with Indian ink. S.,Or the upright glass may 
be divided into small squares by lines crossing each 
other, and the paper on which the drawing is to be 
made, being similarly divided, the particular inter¬ 
sections on the glass that cover the principal points 
of the object arc observed, and these poinra are laid 
down on the corresponding^ intersections on the pa¬ 
per. 3. The image seen in a plain mirror, also 
be drawn on its surfitce with Indian, ink. 4. In the 
camera obscura, different forms of which are de¬ 
scribed in the Encyclopedia under the articles Di¬ 
optrics and Optics, the image to be drawn is 
formed at the focus of a lens. 5, In the camera lu- 
cida the reflected image is usfd. 

In the second division of the instruments which ' 
^ive a sectio'n of the perspective Cope susceiptible of 
being delineated, the pencil does not move inune- 
. diatyly ov er the Hues of the image, but movin parallel 


sheath, presses with its weight on the paper: diflriiw- 
ing of the object is tlic result. If the stand and. 
slider M be lengthened, an enlairgod drawing w31 be 
obtained. The instrument packs in a box 14 inches 
by 6 and S. (t.)| . 

CAMPER (Peter), eminent for his extensive 
knowledge in the various branches of Mediciiie, 
Zoology, and Comparative Anatomy, and for- his 
taste in the Fine Arts, was born at Leyden, May die 
lldi, 1723. His family had long held distinguisfaed 
situations in the magistracy of that city, where his 
grandfather had exercised the profession of medi¬ 
cine. His &ther, Florent Camper, was a ^otestant 
clergyman, and had officiated in that capacity for . 
some years at Batavia i bnt bad returned to his na- 
ti.ve country in 1718, after marrying Sarah Ketting^ 
who was born of Dutch parents, at Surat. Florent 
Camper was an enthusiastic admirer of painliPgr aod 
took great, delight in the society of ar*'**--—*'*” ’ 
treated with the greatest iiberali^i ' 
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fr. ever open to such as needed bit ’wililjtfctitoe. H« *a« Albinotrlbr Bnerhaare was, by ibis time, incapaci- Camper, 

much connected with thedearntsdioen who adorned tated by the indmities of age from coattnuing 

the University of Leyden at the btf^niftg of the taat cxertioto as public teacher in the university. Com- 
century; and was on terms oUnthhate friendship per earned the first fruits of his academical labours 
with the great Bfjerhanve. Ydlfeg Camper hat,»« by receiving, in 1746, the degree of Doctor in PhU 
donbt, been greatly indebted for hm irticcesa to the losOpliy 8«U Medicine; on which occasion he pub- 
fortunate circumstances in which he was placed in lisbcd two dissertations; the one De Visa, the other 

early life; being thus surroutided by men of enlarg- lie oculi qnihusdam mrtibus, which arc mentioned 

ed and cultivated understandings, eminent for their with commendation by Baldinger, in his Biography 

taste and learning, and having, at the same tioHs, o/ Living Fhmicimst and wliich have been preserved 

every incentive that a wise education could supply by Haller. In the fornier he illustcates and defends * 

to emulate those excellent models; but nature had Smith’s Theory qf Vision, and in the latter describes 

besides endowed him with that foherent desire of and gheapUttes of. foiit’s Canal in the Byes of differ ^ 

knowledge, that capacity, and th.it vigour and ac- ent Animah. ^ 

iivity of mind, which, united as they were with The acquaintance he had formed at college with 

a roDust constitution.of body, enabled him to reap several foreigners of merit, had long inspired lum 

the full benefit of these advantages. He gave with a desire of travelling, and of gratifying his • 

very early proofs- of his possessing those mental thirst for knowledge, by visiting different countries, 

qualities, which lay the, foundation of future emi- and conversing with men distinguished for tlieir ac- 

nenco; and his father, discerning with delight the quirements in llio several branches of science. But 

auspicious dawn of his genius, judiciously removed the defining health of his parents, who were now 

whatever .might cramp its growth, aritl avoided im- advanced in years, and required the continual pre- 

liosing on him os a task those instructions and attain* scncc and kindest attentions of tlieir son, long pre* 
ments, which he seemed so well inclined to acquire vented him from acctunpHsiiing liis wishes. Their 
and pursue as an amusement. death, however, which happened in 1748, released 

Ho applied himself, at an early age, to drawing him from duties, which he had the consolation of rc< 

and painting, under the tuition of Moor and of his fleeting had*-been so piously discharged; and lie soon 

son, both of whom were celebrated artists, and soon after, at tlie age of twenty-six, enibai-ked liir England, 

becunc remai^abiy proficient in these accomplish- In London he met with the celebrated physicians 

meats. He de^cd, 'ln the course of his life, im- Mead, Pringle, and Pitcairn, with whom he became 

mense advantage from the kklli with whi<^ he Used acquainted. He pursued bis medical studies under 

his pcncU in didifieaUng any object in which he was Hunter, Sharp, Smellie, and Winchester, and in- 

interested, whether hmong the .-works of art,, or the dulged his taste for natural liistory, by examining 
productions of nature,o-ur whether they were the diligently the cabinets of Hans Sloane and Cullinson, 
oifeprings of hb Own conception, in. the course of hb and tlie collections of Hill and Catesby. He studied 
philosophical fescurclhes. The value of thb ac> Botany under Elliot, and Astronomy under Bhurt; 
quirement os an object of early education, b not, and was instructed in the use of the microscope by 
jperbaps, la general, sufficiently apfireclatcd. Urn Baber, who vhM at that time applying thb instrument 
power of Conceiving readily, and with correctness, with so tnucli success to objects of natural history, 
mechanical forms, is one or the most usefol -resultii He seemed determined to suffer no opportunity o*' 
that prttcUce, in the delineation of objects, can cim- amassing a store of useful knowledge to escape him; 
for, and b of inc^ulsMe 'advantage in a variety of and' although hb views embraced a wide range of 
pursuits, with which such a talent .jmlght not, at first subjects, he was never satbfied with a superficial 
sight, seem to be immediately conccriied. . There b glance, tiOr trusted to the reports of others, when 

- no doubt, for instance, that it must remove many tiiere was • possibility of seeing with his own eyes 
difflcultlaa in the .study of Geometry, by focititating the objects of hb curiosity. Hb attention was par- 

- the cobception, of figured .space, tne properties of ticularly directed tp tlie mechanical arts; he vuited 
which'are the Bubjecfe of that science. An accurate the principal mOnafitetorivs, and was indefatigable 
knowledge of Anatomy is still more directly depend- in coHecting instructions from artists of eminence in 
ant upon, the swdius Jbnvet of, apprehending the rela- every deportment t and b» eager curiouty even ex- 
tions of forin. The progress which Camper made in tended te the details of naval architecture, to the 
thb branch of science, and the range of inqiuries to study or which be devoted a Cuusiderable portion of 

, Which he afl«twar<i» made hb knowledge subservient, time. He was in tlie habit, during all hb travcb, 

- * ate atriking illdstratikms Of this position. , of^ making minutes of every .thing he saw and learn- 

He was indebted to Labordes for hb first lessons ed; and hb happy fooiUty in the emfdoyment of the 
in Geometiy, and, was instructed- in Natural Philo* pencil, enabled, him to Udee sketches on the spot of 
sophy by^Musschenbrock and Qravesande, who were every object of whidt a delineation could be useful. 

.. the iotlmste friends of hb.father, and whose names' Knowledge thus derived from pemenat observation 
WlU^ avoir illustrious Injthe annals of science. From b dte more valuable, .ps it is mote strongly impress- 
these'studied he was naturally led to the pursuit of. ed on the memory, and as it is less iubic to inac- 
Medidoe, of which the eieinentory branches have so curaCy, and lew likely to be tinctured with preju- 
.^ClOtej aa-i^ aitca .with the physical sciences < and di.ee, tW distorted by the medium through which 
the unlversj^ of Leyden, became, 1l received. He still cultivated his taste fiw punt- 
^l^^.iikOdlili^RvaubidS, 'Von Kooyen, and the dder -fogt' and acquired much practical skill in tli'' art 



Campct. dT «ngt«v!ng. After remftititng f^out |i ftiW ja 
' Londw, mid vieitlng t^e univetwk 'Of OJi^d 
and Cambridge, he prooeeded t#t*ar>e^'^atid de* 
voted t«nn montha to the inspeccien of die prioci* 
pal pubhc establiahmentfl in that eepitat. He then 
travelled onwards to Lyons and Geneva f bat the 


*v‘ 


, - , in the country, 

when be wee agaht o^ed to the artive duties of an' 
aoadebtiaal Uih, appdhrtwent which was con> 
finned upon h^ of .^wfessor hf Iifedicine, Surgery, 
and AM/tm/f M thh t^iversitf Of Qroningen. llie 
pWixhaity of this city fo his ptoamit bahitatiou, the 


prosectition of his journey in the direetiefi of Ital^ . activity of hiV loind, and ^^^aacioDtious tie* 

was stopped by the intenigence he received of b»' adre of being useTsd to the ooa^aiMiity, coacunred 
being appointed Professor id Philosophy, Medichie, with the love of fiime, which retiwnietit had not ex* 
and Surge^, at Franeker, in Friseiand; and he re- tinguished, in indaciug him to Undertake the office 
turned to floliand by Switserlaiid, and the banks of wlwh be waa new «o honourably caUgd hpan to dis* 
the llhinc, visiting, as he passeil through Basle, the charge. He act^^l^y estahlitbcd himself and hia 
great Bernouilti, and esaniining, in the library of that family at Groningen, and, at lus ioaagumtion a»pro- 
city, the writings of Erasmus and the paintings of feasor, delivered a dlsootifse, 

Holbein. The Itinerary which he kept of his journey w/er s^wjsiiw «* ««>»'ahw- Tiwgreit tntjjenst which' 


contains a great numbei of valuable remarks on agn- 
* culture and geology, and showed how well be was. 
giflod with the talent for observation. 

In consequence of a severe illness with which he 
was attacked lu I74.Q, he was obliged to defer enter¬ 
ing upon the duties of liis new Profbssorship till (be 
autumn of tlie following year, when, in coufiHtMity 
V itli the custom on tlicso occasions, he pronounced 
a public inaugural disemit'>(‘, choosing as his subject 
De Mi>nf/o Optimo. About the same period he was 
eleeted a Fellow of the Itoyal Society of London. 

He had reaped so much advantage by his resi¬ 
dence in England, and was so much attached to Its 
iuIiabitanU, and full of admiration for the great pub¬ 
lic establishments of thot country, tligt he returned 
there during the vacation of 17S*i aud resumed his 
various pursuits, both medical and scientific, with un¬ 
abated ardour. Among other objects, his attention 
was much directed to the method of inoculating for 
the small-pox, the practice of which was as yet cOn- 
fincil to England. On his return to Franeker he re¬ 
sumed his lectures, which were every year more nu¬ 
merously attended, and gained him such increasing 
celebrity, that he v as soon ranked as one of the 
blest men of science in Holland. In 17.55? he was 
lippointcd Professor ot Anntomy and Surgery at the 
Athemeum of Amsterdam, and came, in conse¬ 
quence, to settle in that city, which was then the 
seat of opulenoc and learning. According to cus¬ 
tom, he pronounced two inaugural discourses, the 
first, De Anatome^ m omnihui stieolm msk ; and the 
second. Dr certo in Medtcina. In 1756', ho married 
the widow of the Burgomaster of Harlingen. 

After continuing six years in Amsterdam, bis avo¬ 
cations were so multiplied and fatiguing, that he 
Yielded to the strong desire which Mrs Camper bad 
long entertained of retiring to Friseiimd; and once 
more took up his abode at his countiy house near 
Franeker. He, of course, resigned his Professor¬ 
ship at Amstenlam ; bnt was allowed ao retain the 
title of Honorary Profineoref that Aeadcroy. His 
principal work, during the tioK he had hdd that 
chair, was the first volume «f his Demointratimet 
Anatcmi'co-FatkUogfrO!. But dm leuure he now 
enjoved in hts retirement in hVhelBnd, allowed him 
to devote Ins jvholo time to ocienee, and the second 
rAliiino of the same work snade its api^rance in 
I "( 12 , together with several other pablications, of 
* n jx' i f notic i^.a4) J>c taken m the sequel. 


he took in the improVssakfiH of agriosmirc, led to 
the establitiHiient* undii^ bis huspicei^ of * tociet^ 
for the purpose conddctiiig experiments hi tbu 
important art. Td tbB society CSunper was stamina- 
tea Secretary. He bestowed much Mins m bivesti- 
gating the nature of an i^idaoiio disorder, which 
prevailed extensively ataong the of HoUni^ 
and in devising the best means of dipdnUuag ita 
ravages. He made 'ttiese the subject of :aeveral 
IcLtuixs, whicb bereod, in 17fi9, to the' Acodcnt^ of 
Groningen; and his proposed method of inoctahuing 
the disorder, with a view of disnnKung it of its viru¬ 
lence, appears to have effectually succeeded in those 
district where it was adopted. He was also tnuc}> 
occupied, at tills period, with researches in Natural 
Hist^; and made a varied of important dticoveriee 
in Con^arative Anatomy, of abich we shall after¬ 
wards give a brief account. 

The ten years that he spent at Grontogca were 
esteemed by Camper the happiest, at tiie sirae time 
that tiiey wera die most laborious, of his iifti; aodi 
he probably jwoold never have quitted a a^^ion in 
every respect so congenial to his taste, or the tdtcln of 
fWende he had flinnm there, by whom his talents 
were ^ell appreciated, and in whose iqq^obattob hb 
found the reward of his exertions, if the wishes of 
his wife, and lus own anxiety to superintend the 
education of his fkmily, had filft induced him to make 
the sacrjfioe of all these et^ymeots, and enoo more 
remove to Franeker Academy, a^'which his sons 
were to be fiaced. He caationod, nqvertbelesi^ 
steadily to prosecute his various phUosophtcol and 
medical researches until the year 1776, when he 
sustained a heavy stfoke of afilictimi in the dei^ pf 
his wife, in whmn his afibotions had been esnt^^ 
during a union of twenty years, and wbosd d^gttic 
virtues, and exemplary attention to her ehildiHH, had 
secured hat tiie esteem and vt'apgct of all who iaa»w 
her. As the most efficacious mode of sodth^ his 
grief, he deteimiiud upon varying the Seen^ and 
making occasional excursions to ^he neighbouring 
parts of the Continent. He acct^iflgly lusited an 
the cities that offered ohjeeta of attnetidft in the 
smences or the fine arts; and after 4 ;ratiQdng bis 
taste for painting by the sight Of the masterpieces" 
of Kubeas, Vandyke, and m other Pifinters of the 
Flemuh School, proceeded, in seardi of amusemqpt ' 
and instruettan, to pay another visit to Paris, Horo * 
he enjoyed the aoeiety of Fnmkiio, Mann«ntoi| 
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derot, D^tdMntoo, Portdr Bodr^^^lJi^'.d^ 
characters in the literary md world. Re¬ 

turning to his own country, with recruited spirite, 
he ap^ed himself with frem ardour to bis favourite 
pursuits, and, aiming at more comprehensive views 
of the animal kingdom, occupied himself in pursuing 
Uie analogies wbicli connect its severid departments, 
and in tracing the successive links of that extended 
chain, by which the different orders of beings are 
united in one continued series of gradation. A tour 
tlirongh Germany, at a later period of his life, 
brought him acquainted widi many treasures in 
Natural History, with which that country abounds. 
Tiic uuatoniicaf preparations of Kerkringius, and the 
observatory of lycoo Brahe at Hamburgh; the col¬ 
lections of Natural History ofTaube tmd Desrogues 
at Zell, and the superb cabinet of antiquities of the 
Count Walmoden gt Hanover, particularly attracted 
his attention; and he explored with the eye of a 
geologist the volcanic district of Cassel. He formed 
also the acquaintance .of Zimmerman, Soemmerring, 
and other eminent physicians. The following year 
he visited Pruwio, and was presented to the great 
Frederick, who received him at Potsdam, witlt much 
affability and respect, conversing with him for u long 
time on the subject of the fine arts; and, on his re¬ 
turn, had the honour of spending two days with the 
brotlier of tlie king. Prince Henry of Prussia, at 
Rbynsberg. 

In 1785, Camper was chosen Member of the Royal 
Academy of Sciences at Paris, ou honour which was 
the more highly prizdd, as the number of foreigners 
on whom it was conferred was limited to eight. In 
the same year, he paid a fourth visit to England, a 
country fof which he had alway shown a strong par¬ 
tiality, and was again gratified with the society of 
the numerous friends hc had left there, and of oUiers 
whose acquaintance hc then for the first time made. 

His literary and philosopliical occupations, nume¬ 
rous and important as they were, did not preclude 
him from taking an active part in the political con¬ 
cerns of his country. In 1762 , he was returned as 
deputy in tlie Assembly of the province of Fries¬ 
land; and in 1776 , appeared there as deputy for 
Idaarderadcel. He persuaded the Assembly to re¬ 
ject a proposal for the restoration of the maritime 
dtkea of that province. In 1788 , on the recommen. 
dation of the Stadtholdcr, hc was nominated one of 
the Council of State of the United Provinces, and was 
of course obliged to reside at the Hague. During 
riic revolution which soon after occurred in Holland, 
lie remained faithftilly'. attached to the party of the 
Stadtholdcr; without, however, yielding his unqua¬ 
lified approbation to idl their measures. The triumph 
of his own party was even accompanied with circum¬ 
stances which gave him much concern, and embit¬ 
tered, the latter period of his life. He died in 1789, 
of a violent pleurisy, on the 7 th of April: and his 
remains were deposited in the tomb of his ancestors, 
iQ 4 ^|lChurch of St Peter at I.eyden. 

J p a mind enriched with vast stores of knowledge, 
adorned with a tatte at once elegant and refined, 
Camper united the roost benevolent affections, and 
poetened all the virtues of domestic and social life. 


■ .C' A' 'll'' 

His cpiiduht in tlm several reiations of son, of bus- 
b(uid,aiid of fiither, was in ^ respects exemplary.' 
His manners were remarkably placid, and bespoke 
that iiabitual equanimity, whicn was the characteristic 
quality of his temper, and whidi, amidst strong sensibi¬ 
lity to ttMT&ffections of humanity, he constantly studied 
to preserve. Nature bad bestowed upon him a dig¬ 
nified and graceful form, and a remarkably animated 
and expressive countenance. His voice, which was 
souorous and flexible, was excellently adapted for 
public speaking. Uc had a singular facility in ac¬ 
quiring languages; and spoke fluently Latin, Eng¬ 
lish, hrench, and German; and had, besides, attain¬ 
ed a competent knowledge of Greek and of Italian. 

Few men have received, during their lives, so 
many honourable marks of literary distinction as 
Camper. Besides those which have been already ' 
mentioned, he was chosen Member of the Academics 
of Petersburg, Berlin, Edinburgh, Manchester, Tiiou- 
louse, Gottingen, Harlem, Rotterdam, and Fiusiiing; 
and was Foreign Associate of the Royal Society of 
Medicine at Paris. He obtained the prize of ihc- 
Academy of Hariem, for his Memoir on the Phifiicnl 
Education of ChUdren. His Renearches on Specific 
Remedies gained him the prize of tlie Academy of 
Sciences of Dijon; his Observations on Inoculation 
that of the Academy of Thoulousc; and his Memoir 
cm Chronic Diseases of the Chest that of the Aca¬ 
demy of Lyons. The Royal .A.cadeiny of Surgery 
voted him three prizes for his Men^oirs on the In- 
fuence of Deferent Circumstances in Regimen on the 
Treatment of Surgical Diseases. To specify in de¬ 
tail the several subjects on which hc has written, 
would be to extend this article to too great a length. 
We shall, therefore, content ourselves with enume¬ 
rating those works which are of roost importance; 
and, instead of reciting them in the order of their 
publication, shall arrange them according to the 
subjects to which they relate. His principm labours 
were bestowed on Comparative Anatomy and Pbv. 
siology, and his discoveries in this wide field of re¬ 
search are numerous ^nd important. A posthumous 
collection of his works on these subjects appeared at 
Paris in 1808, in 3 vols, 8 vo, with a folio atlas of 
plates, under^tlic title of fEuvres de Pierre Camper, 
mii out pour objet Iliisloire NatureUe, la Physio- 
logie, et I’Anatomic Comparie i to which is prefixed 
an Essay on his Life and Writings, by his son, and 
two culogiums, one by Vicq d'Azyr, and the other 
by Condorcet. They contain his Dissection and Na¬ 
tural History (f the Orang-outang, and other Species 
of Apes. He examines especially the peouliaritics 
in the structure of the organ of voice of those ani¬ 
mals, which deprive them of the power of uttering 
articulate sounds, and which alone would place an 
immense interval between them and the human spe¬ 
cies. His anatomical description of the two-horned 
rhinoceros, of the rein-deer, and of the elephant, are 
the subjects of separate dissertations; as also his re¬ 
searches on the structure of the great bones of birds, 
and die manner in which atmospheric^ air is intro¬ 
duced into them (of which the discovery was mad" 
by Camper, prior to the time at which Hunter pub- , 
lisbed his observations on the same fact); o" the 
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Cditipei structure of the porpoise and the whale; on the clas* 
siheation of fishes, according to the sy *em of Lin- 
nscus; on the anatomical structure,of tlie organs of 
hearing in fishes, and of the blowing-holes of the 
cetacea y on the dugon of Bnffon, and the xireiia la- 
cerlina of Liniiteus, bolli of which he pronounces to 
belong to the class of fishes; on the generation of 
the or American toad; on the croaking of the 
male rrog; on the petrifactions found in the rnoun* 
tain of St Peter, near Maestricht, and the fossil bones 
of fish and other animals; on the analogies that may 
be traced between the se%’cral parts of the animal 
kingdom, especially in the structure of the human 
species, compared with those of quadrupeds, birds, 
nnd fishes; on the alteration of form in the human 
species produced by age; on the diversity of features 
% which characterize different nations, nnd the mode 
of expressing these differences in delineating the hu¬ 
man figure; on the mode in which the passions are 
indicated by the countenance; on the beau phy¬ 
sique, or the beauty of foians; and on the analogy 
between plants and animals. In the practical branches 
of Medicine, he has written observations on the ino¬ 
culation of the small pox, founded on experiment; 
on the theory and treatment of chronic diseases of 
the lungs, and a historical inquiry into the principal 
methods of euro employed by the ancients and mo¬ 
derns in these disorders; on the nature, employ¬ 
ment, and mode of operation of remedies termed 
specifics; on the nature, causes, and treatment of 
dropsy, and the different indications of cure derived 
from the symptoms; on the nature of cancer, and 
on the signs denoting those of the breast that do not 
admit of cure; on the hernim incident to new-born 
children, &c.; on ulcers in the urethra and prolap¬ 
sus ani; on the fracture of the patella; on the callus 
of fractured bones; on lithotomy, and especially 
on the method of performing that operation at two 
( different times, according to the plan of the cclc- 
^ . heated Franco; on the construction of bandages 
or hcrniie; on bandages in general; on the abuse 
of ointments and plasters, in the treatment of ul¬ 
cers, and on improved methods of managing them ; 
on the noxious effects attending the admission of air 
into the body, and the influence of this principle on 
the treatment of surgical diseases. In the depart- 
menl of Midwifery, he has written a letter to Dr 
Van Gescher on the utility of the section of the 
symphysis pubis in laborious labours, and observa¬ 
tions on the use of the lever of Roonbuysen in diffi¬ 
cult parturition. Several memoirs on tlie subject of 
infanticide, and the juridical questions connected 
with that subject, were pubiisiicd by him at Ixen- 
warden. (w.) 

CAMPOMANES (D.Pedko RoDaicuEs,CoMTE 
de), a Spanish Statesman, and Writer of great cele- 
brily, oarticularly on subjects of Political Philosophy, 
was born in the Asturias towards the year 1710. We 
liave sought in vain for biographical materials in re¬ 
gard to this eminent person, of whose life we can 
find no particulars but the scanty notices contained 
injjie Biograp/ne VniverseUe, and the Supplement to 
T -s the last edition of the Diclionnaire Vniversel. From 
Vhese ^rks wcj^ra that, in 1765 be was appointed 
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by Charles III. Fiscal of the Royal and Supreme 
Council of Castille; that on the accession of 
Charles IV, in 1788 he was appointed President 
of this Council, and afterwards Minister of State; 
and that ho was expelled from the Council, and 
deprived of all his employments, when Count Flo¬ 
rida Blanca came into power. He was Director 
of the Royal Arudemq of History, and an honorary 
member of most of the other similar establishments 
in liuropc. lie supported his expulsion from office 
and power with firmness and dignity; and died at 
Madrid, according to the Diclionnaire Unhersel, in 
1789t hut according to the Biographic Universelle, 
not till after the commencement of the present cen- 
tury. 

The number of his works, and the variety of sub¬ 
jects which they embrace, show him to have been 
a roan of uncommon activity, as well as versatility of 
talent, while some of them display such a depth of 
political knowledge, and superiority to the preju¬ 
dices of his country and age, as have ranked him in 
the first class of modern writers on Political Eco¬ 
nomy and I,egislation. The following list contains 
abridged titles of his principal works, all of which, 
wc believe, were published in the Spanish language, 
and none of them, so far as wc know, has over ap¬ 
peared in an English dress. 

1. Historical Disserlafiorts on the Order of the 
Knights Templars. Madrid, I?*?- 2. j4 Translation 
of the Perijdus of Hanno, with Notes. 1 JUG. This 
translation was made from Hudson’s edition of the 
Periplus, and the Notes contain a refutation of the 
objections urged by Dodwell against the authenticity 
of this celebrated Journal, which is now universally 
admitted to be one of the most curious relics of an¬ 
tiquity. The learning and ability which he display¬ 
ed in support of it procured him an unsolicited place 
among the corresponding members of the French Aca¬ 
demy Inscriptions and Belles Lettres. S. A Geo¬ 
graphical Account of the Kingdom of Portugal. 1762. 
4. Two Memorials relative to the means of regulating 
and employing Gypsies and Vagrants. 1763-4. 5. A 
Memorial on the necessity of a Free Commerce in Grain. 
1764. 6. Memorial on the provisioning ike. city 
of Madrid, drawn up and published by order of the 
Supreme Council. 1768,2 vols. 8vo. 7. Discourse on 
the Protection of Industry. 1774, in 8vo. 8. Dis¬ 
course on the education of Artisans. 8vo, 1775. In 
1777 he gave to the world an Appendix to this work, 
containing a view of the causes which have led to 
tho decline of arts and manufactures in Spain, in 4 
vols. 8vo. Of these two great works, the Discurso 
sobre clfomento dc la industria popular, and Discurso 
sobre la educncion Popular de los Artesanos, Dr Ro¬ 
bertson speaks as follows: “ Almost every point of 
importance with respect to interior police, taxation, 
agriculture, manufactures, and trade, domestic ns 
well as foreign, is examined in the course of tliem ; 
and there arc not many authors, even in the nations 
most eminent for commercial knowledge, who have 
carried on their in(|uiries with mure thorough know¬ 
ledge of those various subjects, nnd a more jK-rfect 
freedom from vulgar and national prejudices, or who 
have united more happily the calm researches of pbi- - 
4 F 
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CmupiH losopliy, with the ardent zeal of a public*apirited ci> 
tizen.” (HUtory ^ America,) 

Camm. above seem to be the chief productions of 

the pen of Caniponaanes; but, besides these, he 
was author of several other pieces on historicfd and 
literary subjects; and he published a complete edi* 
tIoD of the voluminous works of Feyioo, to which 
he prelixcd an account of the life of that learned 
Ikmedictine. 

CAMUS (CHAHi,ES Stbphbm Louis), a naathe* 
inatician and mechanician : born at Cressy en Brie, 
near Meaux, tlie 25th August 1699: •'<0° of Stephen 
Camus, a surgeon of that town, and Margaret Mail* 
lard. 

His taste for practical mechanics was veiy early 
demonstrated by a singular ingenuity in the con¬ 
struction of a variety of little machines, with which 
he amused himself; and he soon felt so strongly tlie 
value of mathematical studies, that he urged his pa¬ 
rents to find the means of sending hkn to a school 
where he might a|>ply to tlaein. In compliance with 
his wisiies, lie was placed, when he was little mere 
than, ten years old, at the Cidiege de Navarre, in 
I’aris: and in two years he acquired knowl»]ge 
enough to become an instructor of others, and to re¬ 
lieve his friends from all further expeoce in his edu¬ 
cation. He was assisted, in tlie pursuit of tlie higirer 
departments of the mathemstics, by the celebrated 
M. Varignon; and he partkuiarly a{^lied himself 
to civil and nuUtary architecture, and to astro¬ 
nomy. 

1. The first result of his studies that was destined 
for the public eye, was an essay Os iia Matts 
Skips, a subject whicli had been proposed in 1727 
us a prize question by the Acadmy of Sciences. 
This essay was received with cimsidersble apjwo- 
batioD, mid was inserted in the second volume of 
the Collection of Prize Memoirs t shortly after, 
the author was mode on Adjunct, or Suhassoci- 
atc, of tlie Academy, in the department of Mecha¬ 
nics. 

2. In 1728 he brought forwuds a memoir on the 
IJviug force of bodies in motiim, in wfiioh he con¬ 
cludes, from considering tlie actions of springs, and 
other similar powers, toat its true measure is the 
product of the mass into the square of the velocity, 
as Leibnitz maintained: this piquet being also pro¬ 
portional to that of the force into the space through 
which it acts, while the momentum is proportional to 
the force and the time conjointly. In December 
1730, M. Camus was appointed Professor of Geo¬ 
metry to the Academy of Architecture, and a few 
years afterwords he became Secretary to the same 
body. 

3. The Memoirs of the Academy for 1732 contain a 
short paper on a Problem proposed by M, Cramer, 
respecting the determination of two curves bearing 
a particular relation to each other. It was the cus¬ 
tom of the age to consider exorcises of this sort as 
trials of strength, to which it was incumbent on all 
geonietrii-ians to submit, for the honour of the coun¬ 
tries in which they lived, and of the societki to 
which they belonged. The author was elevated 
in 1733 to the rank of an Associate of the Academy, 
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together vith Churaut, over whom bo even obtained tVanm. 
some advantage in the bollot. 

4. He communicated to the Academy, in the same 
year, a valuable paper on the Teeth of IVhecls. La- 
fajrc had already laid the foundation of the investiga¬ 
tion on its true basis, and bad pointed out the use 
of diiferent epicycloidal curves for the forms of the 
teeth of wheels in difiereat chrciimstances: and M. 

Camus, in this essay, enters into some further in¬ 
quiries, particularly with regard to the best propor¬ 
tions for tlie length of the teeth, and the compara¬ 
tive diameters of the wheels : a discussion for which 
bis intimate acquaintance with the art of tlie clock- 
maker made him particularly well qualified. In 
1736 he accompanied Maupertuis and Clairaut in the 
expedition to Lapland, for the measurement of a de¬ 
gree of the meridian; and he was enabled to render 
them vciy essential service, not only as a geome¬ 
trician and an astronomer, but also by his skill in 
various departments of tlie mechanical arts, which 
became particularly valuable in so remote a situation. 

5. M- Camus directed his attention in 1738 to the 
well known but interesting mechanical phenome¬ 
non of a Pistol ball piercing an open door, without 
causing any very sensible motion in the door, and 
publidbed a p^ier on tiic subject in the Memoirs of 
the Academy, He justly observes, that the elfoct of 
any force depends, not only on its magnitude, but al¬ 
so on the time for wfaidi it operates; and that though 
the impulse of the bail must tend to cariy tlie door 
before it, with a force {laramount to the resistance 
which it opposes to the I^l, yet the time of the oc- 
t&m of tills force is too short to produce a sensible 
cfiect en the whole aiase of the door. 6 , 7 . In 1739 
he presented to the Academy two hydraulic me¬ 
moirs, the one on Water buckets, the other on Pumps. 

In the latter he investigates the diameter of a valve, 
capable of transmitting the greatest (quantity of wa¬ 
ter, within B given barrel; a valve which is too large / 
not being at liberty to rise to a sufficient height. 

8. He inaerted in the Memoirs for 1740 a conAi- 
takion of « Meehmukal fallacy, which has mMcd ^ 

many of the enthusiasts who have bewildered them¬ 
selves in the search of a perpetual motion : demon¬ 
strating, that when a number of weiglits are caused 
to descead, in any imaginable patm, at a greater 
distance from the centre of a wheel than they ascend, 
the number of the . weights descending at any one 
time must alwaj's be sroaller than those of the 
weights ascending; and in sudi a proportion, as per- 
fecuy to compensate for the mcclianical advantage 
rqtparently gained by the greater distance. In the 
following year he was received into the number of 
the Academicians, in the department of Geometry, 
on occasion of the resignation of M. Fontenelle. 

9 . He published also, in the Memoirs for 1741, an 
account of a Gauging rule, far measuring banj||a of 
different forms, by simple inspectimi of the logarith¬ 
mic scales engraved on it, observing only some easy 
rules for their adjustment, according to the general 
nature of the solid. 10. In 1746 l)c presented a 
Report, in conjunction with M. Heilot, on the Leng*^ 
of the Standard JEU, which was thought worthy of 
teing inserted ia the collection of tbe Academ*’ \ 
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Ciiun 11. We find among the Memoirt for 1 747 an eaaoy 

^ . of M. Camus on the Tangents nf Cun t haviitg se- 
veral branches, crossing each otherwhich frequent* 
]y require, for tlieir determination, tlic use of fluxions 
of the higher orders, tlie first fluxions of the absciss 
and ordinate vanishing together. M. Saurin had 
before given a sitniiar solution of the problem, but 
had not attempted to explain the metaphysical 
ground, upon which the apparent paradox is rccon* 
ciled to the general principles of the diiTercntiul rae* 
thod. 

lit. M. Camus also assisted in several determina* 
tions and reports which were referred at various times 
to committees of the Academy; and particularly in 
the rcracasuremcnt of M. Picard’s base from Ville- 
juif to Juvisy, which was performed by eight mem* 
• bers, and recorded in the Mentoim for 175!'. 

IS. The latter years of his life were much occu¬ 
pied in various enj^ugements connected with the of¬ 
fices of Examiner in the schools of llie Royal Engi¬ 
neers and in that of the Artillery, to which he was 
nominated by the King. lie undertook, for the ad¬ 
vantage of the students in these schools, the labo¬ 
rious task of reducing into a -uniform system a com¬ 
plete course of mathematical study, in wiiich the 
geometrical mctiiod was as much as possible observ¬ 
ed, and which is considered as highly creditable to 
his talents and exertions: it was entitled Cours des 
Mathematiques, 4 vols. flvo. 14. He also published 
an Elementary tvork on Arithmetic, 

In person M. Camus was tall; his countenance 
was agreeable; his manners firm, and occasionally 
sotaewhat warm; but he was far from being either 
morose or vindictive. He was elected a foreign 
member of the Royal Society of London in January 
1704. He married, in 17.S3, Mad'*. M. A. M. Four- 
rier, and had four dau^litei's, the eldest of whom 
was married to M. Pagm; others died young. 

>. His last illness was sup|)oscd to have originated from 
.n-c^old, taken fn a ^iroibssinnal journey, during tlic 
.'^rd winter of 17fio: and to have been aggravated 
by aflliction for the loss of his surviving daughter: 
he died a few months adcr her, on the 4^ May 1768 . 
He led a variety of manuscripts, demonstrative of 
his habitual diligence, and of the extent of his re¬ 
searches ; but not deemed of sufficient importance to 
meet the hazards of posthumous publication. {Hist, 
Acad. Par. 17(58. P. 144.) (m. E.) 

CANAD.4. Ill the Encyclopiedia will be found 
an account of the settlement and early history of 
(ianada, with oUier pai ieukrs relative to the nature 
and pnuluc’tiuns of the country. At present we 
propose to add such further information as we have 
been crmbled to collect from the works of recent 
travellers. 

In tlic year 17f)l, the territory formerly dis- 
tinguislied by the general name of Canada, was di- 
vkled, by an act of the British Parliament, into Uie 
two provinces of Upper and Lower Canada. These 
are comprehended within the 61 ” and 81® of west 


longitude fi-om London, and between 42® 30' and Cwwds. 
52® north latitude; and are computed to extend from 
east to west about 1400 mites, and from north to south 
from 200 to 400 miles. 

The province of Lower Canada lies between 45® Lower Ca* 
and 52® of north latitude, and between the 6.1® and"*'*’*' 

81° of west longitude. On the north it is bounded 
tiy the territory of East Maine; on Ihc east by the 
Gulf of St Lawrence, the river St John, and part 
of the I.abmdor coast, now annexed to the govern¬ 
ment of Newibundland; on the south, by New 
Brunswick and the territories of the United States, 
namely, the district of Maine, the province of New 
Ilanipsiiiro, the state of Vermont, and the state of 
New York; on the west, by a line which separates 
it from Upper Canada, commencing at a stone 
boundary' on the north bank of the Lake St Francis, 
in St Lawrence river, thence north to Ottawa river, 
wiiicli it ascends to its source in Lake TemUcaming, 
and from thence due north, till it strikes the boun- 
dury-Jine of Hudson’s Ihiy, including all the terri¬ 
tory to the westward and southward, commonlj 
known under tlie general name of Canada. This 
province is divided into the districts of Montreal, 

Three Rivers, Quebec, and Uaspd, which by pro¬ 
clamation of the Government were, in 1792, subdi¬ 
vided into the following twenty-one counties, viz. 

Bedford, Buckingham, Cornwallis, Devon, Dorches¬ 
ter, Eppingliam, Gaspe, Harapsliire, Hertford, Hunt¬ 
ingdon, Kent, Lrfiinster, Montreal, St Maurice, Nor¬ 
thumberland, Orleans, ^ebec, llichlieu, Surrey, War¬ 
wick, and York. The minor divisions are, 1st, The 
seignories, or the original grants of the French Go¬ 
vernment under the feudal system, which, in tlie year 
1721 , were again partitioned out into parislies. The 
limits of tlicse last, however, have not been very strict*- 
ly adlicred to, portions of ancient parishes bavina been 
from time to time constituted into new ones. 2a, The 
townships or grants of land made by tlie English Go¬ 
vernment since tlie year 1796, in fr^ and common 
soccage. 

The following are tlie boundaries of Upper C»- Upper Ca¬ 
nada: On the east, it it bounded, since tlie year"*'*'** 

17.91, by Lower Canada; on Uie north-east, by the 
Grand or Ottawa river, which is the common boun- - 
dary between it and the lower {wovince; on tJic 
north, by the territories of the Hudson’s Bay Com¬ 
pany ; on the south and south-east, by the United 
States of America, although the common frontier 
between these two states is far from bcin^ well defin¬ 
ed. It is merely an imaginary iinc, beginning at ‘he 
village of St Regis on the St Lawrence, in the 45tli® 
of north latitude, passbg up the middle of this river, 
through Lake Ontario, tlie Niagara river, and Luke 
Erie, and continuing tJience throi^h the middle of the 
watcivcommunication into Lakes Huron and Superior, 
along the middle of tlie chain of lakes which leads 
to the Lake of the Woods, and from thence due 
west to the river Miiisissi|ipi.* The treaty of 1815 
provides for the revision of this boundary-line. On 
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This is the boundary fixed by the treo^ of 1783, wliea the Gountry was little known, and it is tlicre- 
itirp '^woneou§,‘„tlie Lake of the Woods being to the north of the aources uf the MississippL A line drawa 
i(fuc WLatriitum this laaS*would never auike the Missssippi. 
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tlic west and north-west, no limita have been assign¬ 
ed ; and Upi)cr Canada may be supposed, therefore, 
to extend, in this direction, as far as the Pacific and 
Northern Oceans. 

Upper Canada fs divided into eight districts, 
namely, 


Eastern, 

Johnstown, 

Midland, 

Newcastle, 


Tiie Home, 
Niagara, 
London, and 
The Western. 


subdivided into twenty-three 


counties, namely, 


Glengary, 

Stormont, 

Prince Edward, 
Northumberland, 

Duiulas, 

Durham, 

Prescott, 

York, 

Russel, 

Norfolk, 

Grenville, 

Oxford, 

Leeds, 

Middlesex, 

Carleton, 

Lincoln, 

Frontcnac, 

Haldimancl, 

l.enox, 

Addington, 

Hastings, 

Kent, and 

Essex. 


These contain 159 townships, exclusive of Indian 
lands, and certain other portions that are reserved 
for the Crown, and the maintenance of the Protest¬ 
ant clergy. The quantity of land in each township 
is computed by Bouchette, in his valuable and ela¬ 
borate work on Canada, to amount, on aii average, to 
6l ,600 acres, making the whole amount to 9,694,400 
acres; of which 3,000,000 of acres are granted in feu 
and common soccage, 2,769,828, are reserved for 
the Crown and clergy, and 3,924,572 still remain to 
be granted. 

General The country of Canada is intersected by moun- 

Aspect of tainous ridges, which extend from the coast far into 

the Coun- and between these lie extensive valleys, 

which arc generally pleasant and fertile. On the 
southern shore of the St Lawrence, a ridge of heights 
rises near the eastern extremity of Lower Can.ada, 
which runs close to the river for ^ipwards of 100 
miles, and forms its rugged banks as far as Cape 
Tourment, about 30 miles below Quebec. Here 
the ridge, taking a direction west soutli-west, termi¬ 
nates on tlie river Ottawa, about 38 leagues above its 
confluence with the St Lawrence; extending west¬ 
ward from Cape Tourment along the course of the 
river about 300 miles. The tract of country lying be¬ 
tween it and the St Lawrence, which majr be estimat¬ 
ed at from 15 to 30 miles in breadth, is beautifully 
picturesque, well watered, and level. Towards the 
westward, more especially, it may be considered, both 
in respect to population, soil, and skilful cultivation, 
as the choicest part of the province. 

That part of Canada which lies on the north side 
of this ridge, is comprehended within the Ottawa 
river on the north-west, the 81st parallel of west 
longitude, and the 52d of north latitude. It is inter¬ 
sected by another and higher range of mountains, 
which runs into the interior in a north-west direction, 
at the distance of about 200 miles from the former 


ridge, and which fofms the hcigiit of land by which 
the tributary streams of the St Lawrence arc divid¬ 
ed from those that fall into Hiuhoii\ Bay, Of this 
extensive wilderness, which has hi cn hut imperfect¬ 
ly explored, all that we know i.-, that it is covered 
with inimense forests, wbosi- dreary .•■olitiides are only 
interrupted by hunting parties of wtUideriiig savages. 

On the south side of tlic river St Lawrence, a 
ridge commences nearly loo miles below Quebec, 
taking a south-west direction ; and, oppi rite to this 
city, it is abmit 10 leagues distant from the river. 
Tlie intervening country is a fertile and well-culti¬ 
vated level, with several insulated hills, or rather 
rocks, of a singular form, and thinly covered with 
small trees near their suniinils. The same chain, 
continuing in a south-west ilircclion, crosses the 
boundary-line between Canada and the United States 
to the west of Lake Meniphrcniagog, and proceeds 
in the same course until it meets with the Hudson 
river. The tract between tliis ridge and the St 
Lawrence, with the cxciqitiou of some occasional 
ridges, is nearly level; and, from tr.e ricimess of its 
soil, is covered with populous and flouri.Jiing setllo- 
ments. 

Beyond this ridge, at about the distance of 50 
miles, is another and a higher ridge, gintrally deno¬ 
minated the Land's Heiglit, as it divides the tribu¬ 
tary streams of the St Law rence from those which 
flow towards the Atlantic Ocean, and its summit is 
also supposed to constitute the boundiiry-liae be¬ 
tween the territories of Great Britain and tiie United 
States. This range of mountains commences near 
Cape Bosier, in tiie Gulf of St Lawrence, and, run¬ 
ning into tiie interior in a direction nearly parallel 
with the course of the river, and with the former 
chain, it terminates upon the eastern branch of Con¬ 
necticut river, being in length nearly 400 miles. The 
country lying between these two ridges, varies in its 
quality and fruitfulness, according to its peculiar si¬ 
tuation. From the 45th degree of north latitude, 
which is the boundary-line between Canada and the 
United States, to the river Chandiere, within a few 
miles of Quebec, there is a tract of excellent and 
fertile land, divided mostly into townships, many of 
which are settled and under cultivadon. This part 
of the country, botli from its luxuriant soil, and from 
the great advantage of its being contiguous to the 
United States, and its cunqirelieuding the main roads 
and principal points of communication between the 
two territories, will probably become the most flou¬ 
rishing portion of the province. From the river 
Chaudierc eastward to Lake Tcmiscouata, the land 
is broken, irregular, and of an indifferent quality; 
interspersed, however, with some good and produc¬ 
tive tracts, of which the returns would amply repay 
the cxpences of cultivation. 

From Lake Tcmiscouata eastward to Cape Rosier, 
in the Gulf of St Lawrence, the country has been 
but partially explored. But it appears generally to 
be of a rugged and mountainous character, and such 
parts of it as are known exliibit an appearance of 
sterility which holds out no encouragement to th'e 
labours of the farmer. On the banks of the St Law¬ 
rence, however, some fertile sp^t* 1 > fqunJ,. 
which settlements might be estalilished with advan*' 
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tage. On tlic f>outh Mile of the ridm, down to the 
' slinros oi' GospC and Chaieur Bay, Ae country is ge* 
nerally barren and mountainous, interspersed with 
occasional spots of excellent land, some of which, 
cs[)ccially those on the shores of Chaieur Bay, ore 
well settled. They contain about 3()00 inhabitants, 
most of whom, being employed in the fisheries, be¬ 
stow comparatively little attention on agriculture. 

That portion of Upper Canada which has been 
laid out into townships, extends from its eastern 
frontier along the north shore of the river St Law¬ 
rence, Lake Ontario, Lake Eric, Lake St Claire, and 
tlic comniimication between it and Lake Huron, in 
length about 570 miles, and its breadth towards the 
north varies from 40 to 50 miles. Through the 
whole of this track the soil is excellent, and is not 
exceeded by any other part of the American Conti¬ 
nent. It generally consists of a fine dark loam, mix¬ 
ed with a rich vegetable mould ; but it is so happily 
varied as to present situations adapted to every spe- 
l ies of produce. Tor about 170 miles from the east- 
I'l ii frontier of the province to the head of tlic Bay 
of (^uiiitiS on I.ake Ontario, the land is spread out 
into an almost iiniforiii level of great beauty, which 
rises only a few feet from the bank of the St Law¬ 
rence. It is well watered in almost every direction 
by numerous stroaiiis, w'hich are generafly navigable 
fur boats and canoes, and which, at the same time, 
present the most desirable situations for the erec¬ 
tion of machinery. Erom the Bay of Quint6, about 
40 miles from the eastern shores of Lake Ontario 
to its western extremity, runs a longitudinal ridge of 
no great elevation, and of inconsidciable breadth. 
Another ridge, called the Queenstown Heights, ex¬ 
tends eastward along the southern shores of Lake 
Ontario, between these and Lake Erie, into the State 
of New York. This range never rises in any part 
more than 160 yards above the level of the lake. 
The country which lies between the two lakes of On- 
' '.rio and Erie, and which extends round the w’estern 
extremity of Lake Ontario to the Bay of Quint6, 
comprehending the Newcastle, the Home, and tlic 
Niagara districts, or nearly one-third of that portion 
of the province which has been surveyed, and laid 
out into townships, is watered by a number both of 
large and small streams. The land throughout is 
uncommonly rich and fertile, and already contains a 
number of flourishing settlements. 

The remaining part of the tract we have been de¬ 
scribing, which extends along the southern shores of 
Lake Erie, from the river Ouse to the Lake and 
Hiver of St Clair, is a complete level, abounding in 
the most advantageous situations for settlements ; and 
those places which are already occupied and under 
tillage, equal any part of either province, for the 
plentiful crops and thriving forms with which they 
abound. That portion of the country which lies 
between Lake Eric and Lake St Clair is, perhaps, 
the most delightful in the whole province. The fer- 
lility of the soil,—the diversified and luxuriant scene 
which everywjiere opens to the view,—the excellent 
riih which abound in the rivers, and the profusion ef 
game in the woods, combine to attract a continual 
neyi-wttlers to this highly favoure^, tract. 


Beyond these cultivated parts of Upper Canada, Cstw***" 
there are large tracts of land, stretching far to the 
northward, covered with immense forests, the haunt 
of wild animals and of wandering savages. But 
these regions, thou^i they have never been explor¬ 
ed by the Europeans, are j^iiown to spread out into 
valleys of a rich and fertile soil, more especially in 
the country skirting the south-west shore of the Ot¬ 
tawa river. They arc also watered by many streams, 
some of a large size, which flow both into Lake Hu¬ 
ron, and into the Ottawa river. The course of these 
rivers is not, however, sufficiently known, to be 
traced with accuracy on the map. In those unex¬ 
plored countries all sorts of timber are found in the 
greatest profusion. The oak, beech, walnut, ash, 
hickory, maple, elm, pine, sycamore, birch, ^ and 
many other sorts, grow to the largest dimensions, 
which is the best proof of the fertility and vigour of 
the soil in which they have taken root. 

The rivers and lakes of Canada are stamped with Riwrr. 
a peculiar character of grandeur. The great river 
St Lawrence issues from Lake Superior, and flow¬ 
ing successively through Lakes Huron* Erie, and On¬ 
tario, falls into the ocean after a course of 2000 
miles. Its course is through a long and narrow val¬ 
ley, in which, also, are contained the great lakes from 
Which it derives its ample stream. ^ This valley 
seems to have taken the form of the immense col¬ 
lection of waters of which it is the depository; it 
is closely encompassed on every side, except on that 
through whicli the river makes its way to the sea, by 
different ranges of mountains, which completely cn- 
circle the great lakes at the distance, in some points, 
of not more than sixty miles, .and shutting them up 
from the interior, form the dividing ridge between 
the tributary streams of the St Lawrence, and those 
which flow north and south into Hudson’s Bay and 
the Mississippi. The prodigious volume -of water 
which the St Lawrence rolls into the ocean, and the 
extent to which it is navigable, give it the pre-emi¬ 
nence over all tlie other great rivers of the American 
Continent. lU breadth, at its moutli, may be rec¬ 
koned 90 miles, and at Saguenay river, 260 miles 
higher up, it is still 18 miles broad. It is navigable 
with safety for ships of the line 400 miles from its 
moutli, and, to Montreal, l60 miles further, it is na¬ 
vigable, with very little difficulty, for ships of 600 
tons burden. For vessels of a Uir^er size the navi¬ 
gation is intricate and dangerous. The St Lawrence 
IS diversified by numerous islands, and its shores 
alternately present the pleasing view of flour'sh- 
insr settlements, and of sublime and picturesque 


scenery. 

The tract of country which the St Lawrence 
drains of its waters, is confined, both on the north, 
and more especially on the south, by ranges of 
mountains which run along its whole extent; so that 
there is no adequate space for the formation of such 
immense tributary rivers as pour their waters into 
the Amazons, the Plata, or the Mississippi. It will, 
accordingly, be found that tlic main stream of the 
St Lawrence is not increased by such vast accessions 
from the tributary waters of uie territory through 
which it flows, as those last mentioned rivers. The 
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pi'iiici{i!il rivors ’ivliicli it receives from tlie north, are son that this excessive cold is felt. The medium Canada. 
tlMs Ottawa, the Masquinong^, the St Maurice, the temperature of winter may be estimated, in general, 

St Ann, the Jacques Cartkw, the Saguenay, and the to be from 20 degrees above to 25 degrees below 0. 
Mtfnicmiagan. I'rotn the snutli, it receives the Sal* The pure air and cloudless sky, which always ac- 
iitoh river, the (.'Itatcaugay, the Chambly or Itichlieu, Company this intense frost, make it both pleasant 
tlie Yanuiska, the St l-'runcis, the ficcancour, the and healthy, and render its eitccts on the human 
))u Chone, Clmiidierc, find Ou Loup. Of these, body much less severe than when the atmosphere is 
the Ottawa and Saguenay’ are important rivers, and loaded with vapours. In the vicinity of the sea, to* 
irring a great accession to the stream of the St Law* wards the eastern coast of Lower Canada, fogs are 
I'unce. The Saguenay is a broad, deep, and uncom* frequently brought from the gulf of Lawrence, by 
liioiily rapid river. At its mouth it is only one the easterly wind. But to the westward they set* 
mile broad, but is said to be of unfathomable depth, dom prevail, and even at Quebec they arc almost 
attempts having been made to find the bottom with unknown. In Canada, the spring, summer, and au* 

500 fathoms of line, but wiUiout effect. About two tumn are comprehended in five months, from May 
miles higher it has been found to be from 130 ta to September. The rest of the year may be said to 
140 fathoms dce|). Tlie Ottawa is also a large and consist wholly of winter. The summer commences 
important river. It has its rise from several lakes in in May, and ends with September. In October, < 

Iqiper Canada, and, rushing over a bed of remarkable frost begins to be felt, although during the day, the 
declivity, falls into the St Lawi'ence a few miles rays of tlic sun still keep the weather tolerably warm, 
above Montreal. In the succeeding month of November, the frost in¬ 
takes. No country in the world contains such immense creases in rigour, and one snow storm succeeds 

depositories of fresli water as Canada. Its lakes arc another, until tlic whole face of the country is cover* 
not only numerous, but they are unequalled in mag* cd, and the eye looks in vain for one solitary spot of 
nitude by those of any otlior country in the world, verdure whereon to rest. These storms are gene- 
Lake Superior, wliich is of a triangular form, is 381 rally accompanied by a violent tempest of wind, 
miles in length, and lOT broad. Its circumference which, driving along the snow with immense veloci. 
is above 1100 miles, and it is equally remarkable for renders them tenfold more gloomy and terrific, 
the transparency of its waters and for their extra* Tlie most severe snow storms occur in November, 
ohlinary depth. Lake Huron yields but little, in llicy generally come from the north-east, from tlie 
point of extent, to Lake Superior. Its greatest frozen regions of Hudson's Bay and Labrador, 'rhia 
length from west to east n 21.8 miles { at its western gloomy and disagreeable weather frequently con- 
extremity It is less than 100 miles, and at about 100 tinucs to the middle or latter end of Uccember, 

miles from its eastern shore it is scarcely 60 miles when the attnostihere clears; an intense frost suc- 

hraad; but near the centre it extends southward to ceeds—the sky becomes serene, pure, and frosty, 
the br^tii of 180 miles. Its ctrcumlcrence^ mea* and of a bright azure hue, and this cold and clear 
suring all tlie bendings of the coast, is about 812 weather generally lasts till the month of May. The 
miles. At the western angle of I^ke Haron is snow covers the ground to the depth of several feet, 

Tmke Michigan, which is 26'2 miles in length by 55 so that wheel-carriages can no longer be used, 
in breadth, oihI whose circuhiference is jsi miles. Their place is supplied by eariofrs, a sort of sledges, 

Laite Eric, which is connected with Lake Huron by which, being placed on iron.runners, resembling ij) , 
the dver Detroit, extends from south west to north* fheir form the irons of a pair of skaits, pass over the.* ... . 

east 281 miles. It is 63} miles in breadth where it hardened snow without sinking deep. Those car- * 

it k biw&dest, and is 658 miles in circumference, riages are generally light open vehicles, drawn by 

From tl»e north-east extremity of I.ake Erie, the one horse, to which the snotv, after it is trodden for 

coaimunkatien to Lake Ontario is by the Niagara some time, and hardetu'd by the frost, offers very 
river, and is S6 miles in lengUt. This lake is 171 little resistance. In tliese vehicles, the Clanadians 
roiln in length, its greatest breadth is and its travel in the most agreeable manner, and with incon- 
citenmletcnce is 4o7 miles. In the interior, the ccivable rapidity. So light is the draught, that the 
country is covered with numerous smaller lakes, same horse wiH go in one day 80, and sometimes 90 
which are so connected, tiuit, by the iielp of short miles, and the inhabitants of this coki climate al- 
pontagel, ftnd other expi^lients, a navigable commu* ways take advantage of the winter si’uson, when they 
iiicatioii, by means of canoes, is carried to the Lake can travel so easily and expeditiously, to visit their 
of the Woods, Lake Winnipeg, and onwards to the friends who live at a di.stance. Covered canolcs arc 
tlniance Of several tliousand miles in the remote re* sometimes used to protect tlie travcllera from the wco* 
gictns of the north-west country. Iher. But, in general, open carriages are preferred. 

Cliniate In Canada, the opposite extremes of heat and About the beginning of December, all tlie small 

MM ***“*'’ •®*®®®** Tim greatest heat rivers are completely frozen over and covered with 

eidporieuccd during the summer is from 96 to 102 snow. Even tlie great river St Lawrence is arre.st- 
ilegrces of Fahircnlieit in the shade ; but the usual cd hi its course, and from the hcgninlng of Dcccni* 
summer heat varies from 75 to 80. In the winter, her tiQ the middle of April, the navigable comuiuui- 
tlie mercury sometimes sinks to 31°, and it has even cation is interrujptcd by the frost. During this pc- 
been known to fall so lew as 36° below 0. It never riod, the river from Quebec to KingoFon, and be* 
cotrtinues, however, above one or two days at these tween the great lakes, except the Niagara iiutl tlie 
cxifeiuesL Olid it is hot above once or twice in a sea* rapids, is wholly frozen over. The great lakes arc 
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fr. ever open to such as needed bit ’wililjtfctitoe. H« *a« Albinotrlbr Bnerhaare was, by ibis time, incapaci- Camper, 

much connected with thedearntsdioen who adorned tated by the indmities of age from coattnuing 

the University of Leyden at the btf^niftg of the taat cxertioto as public teacher in the university. Com- 
century; and was on terms oUnthhate friendship per earned the first fruits of his academical labours 
with the great Bfjerhanve. Ydlfeg Camper hat,»« by receiving, in 1746, the degree of Doctor in PhU 
donbt, been greatly indebted for hm irticcesa to the losOpliy 8«U Medicine; on which occasion he pub- 
fortunate circumstances in which he was placed in lisbcd two dissertations; the one De Visa, the other 

early life; being thus surroutided by men of enlarg- lie oculi qnihusdam mrtibus, which arc mentioned 

ed and cultivated understandings, eminent for their with commendation by Baldinger, in his Biography 

taste and learning, and having, at the same tioHs, o/ Living Fhmicimst and wliich have been preserved 

every incentive that a wise education could supply by Haller. In the fornier he illustcates and defends * 

to emulate those excellent models; but nature had Smith’s Theory qf Vision, and in the latter describes 

besides endowed him with that foherent desire of and gheapUttes of. foiit’s Canal in the Byes of differ ^ 

knowledge, that capacity, and th.it vigour and ac- ent Animah. ^ 

iivity of mind, which, united as they were with The acquaintance he had formed at college with 

a roDust constitution.of body, enabled him to reap several foreigners of merit, had long inspired lum 

the full benefit of these advantages. He gave with a desire of travelling, and of gratifying his • 

very early proofs- of his possessing those mental thirst for knowledge, by visiting different countries, 

qualities, which lay the, foundation of future emi- and conversing with men distinguished for tlieir ac- 

nenco; and his father, discerning with delight the quirements in llio several branches of science. But 

auspicious dawn of his genius, judiciously removed the defining health of his parents, who were now 

whatever .might cramp its growth, aritl avoided im- advanced in years, and required the continual pre- 

liosing on him os a task those instructions and attain* scncc and kindest attentions of tlieir son, long pre* 
ments, which he seemed so well inclined to acquire vented him from acctunpHsiiing liis wishes. Their 
and pursue as an amusement. death, however, which happened in 1748, released 

Ho applied himself, at an early age, to drawing him from duties, which he had the consolation of rc< 

and painting, under the tuition of Moor and of his fleeting had*-been so piously discharged; and lie soon 

son, both of whom were celebrated artists, and soon after, at tlie age of twenty-six, enibai-ked liir England, 

becunc remai^abiy proficient in these accomplish- In London he met with the celebrated physicians 

meats. He de^cd, 'ln the course of his life, im- Mead, Pringle, and Pitcairn, with whom he became 

mense advantage from the kklli with whi<^ he Used acquainted. He pursued bis medical studies under 

his pcncU in didifieaUng any object in which he was Hunter, Sharp, Smellie, and Winchester, and in- 

interested, whether hmong the .-works of art,, or the dulged his taste for natural liistory, by examining 
productions of nature,o-ur whether they were the diligently the cabinets of Hans Sloane and Cullinson, 
oifeprings of hb Own conception, in. the course of hb and tlie collections of Hill and Catesby. He studied 
philosophical fescurclhes. The value of thb ac> Botany under Elliot, and Astronomy under Bhurt; 
quirement os an object of early education, b not, and was instructed in the use of the microscope by 
jperbaps, la general, sufficiently apfireclatcd. Urn Baber, who vhM at that time applying thb instrument 
power of Conceiving readily, and with correctness, with so tnucli success to objects of natural history, 
mechanical forms, is one or the most usefol -resultii He seemed determined to suffer no opportunity o*' 
that prttcUce, in the delineation of objects, can cim- amassing a store of useful knowledge to escape him; 
for, and b of inc^ulsMe 'advantage in a variety of and' although hb views embraced a wide range of 
pursuits, with which such a talent .jmlght not, at first subjects, he was never satbfied with a superficial 
sight, seem to be immediately conccriied. . There b glance, tiOr trusted to the reports of others, when 

- no doubt, for instance, that it must remove many tiiere was • possibility of seeing with his own eyes 
difflcultlaa in the .study of Geometry, by focititating the objects of hb curiosity. Hb attention was par- 

- the cobception, of figured .space, tne properties of ticularly directed tp tlie mechanical arts; he vuited 
which'are the Bubjecfe of that science. An accurate the principal mOnafitetorivs, and was indefatigable 
knowledge of Anatomy is still more directly depend- in coHecting instructions from artists of eminence in 
ant upon, the swdius Jbnvet of, apprehending the rela- every deportment t and b» eager curiouty even ex- 
tions of forin. The progress which Camper made in tended te the details of naval architecture, to the 
thb branch of science, and the range of inqiuries to study or which be devoted a Cuusiderable portion of 

, Which he afl«twar<i» made hb knowledge subservient, time. He was in tlie habit, during all hb travcb, 

- * ate atriking illdstratikms Of this position. , of^ making minutes of every .thing he saw and learn- 

He was indebted to Labordes for hb first lessons ed; and hb happy fooiUty in the emfdoyment of the 
in Geometiy, and, was instructed- in Natural Philo* pencil, enabled, him to Udee sketches on the spot of 
sophy by^Musschenbrock and Qravesande, who were every object of whidt a delineation could be useful. 

.. the iotlmste friends of hb.father, and whose names' Knowledge thus derived from pemenat observation 
WlU^ avoir illustrious Injthe annals of science. From b dte more valuable, .ps it is mote strongly impress- 
these'studied he was naturally led to the pursuit of. ed on the memory, and as it is less iubic to inac- 
Medidoe, of which the eieinentory branches have so curaCy, and lew likely to be tinctured with preju- 
.^ClOtej aa-i^ aitca .with the physical sciences < and di.ee, tW distorted by the medium through which 
the unlversj^ of Leyden, became, 1l received. He still cultivated his taste fiw punt- 
^l^^.iikOdlili^RvaubidS, 'Von Kooyen, and the dder -fogt' and acquired much practical skill in tli'' art 



Campct. dT «ngt«v!ng. After remftititng f^out |i ftiW ja 
' Londw, mid vieitlng t^e univetwk 'Of OJi^d 
and Cambridge, he prooeeded t#t*ar>e^'^atid de* 
voted t«nn montha to the inspeccien of die prioci* 
pal pubhc establiahmentfl in that eepitat. He then 
travelled onwards to Lyons and Geneva f bat the 


*v‘ 


, - , in the country, 

when be wee agaht o^ed to the artive duties of an' 
aoadebtiaal Uih, appdhrtwent which was con> 
finned upon h^ of .^wfessor hf Iifedicine, Surgery, 
and AM/tm/f M thh t^iversitf Of Qroningen. llie 
pWixhaity of this city fo his ptoamit bahitatiou, the 


prosectition of his journey in the direetiefi of Ital^ . activity of hiV loind, and ^^^aacioDtious tie* 

was stopped by the intenigence he received of b»' adre of being useTsd to the ooa^aiMiity, coacunred 
being appointed Professor id Philosophy, Medichie, with the love of fiime, which retiwnietit had not ex* 
and Surge^, at Franeker, in Friseiand; and he re- tinguished, in indaciug him to Undertake the office 
turned to floliand by Switserlaiid, and the banks of wlwh be waa new «o honourably caUgd hpan to dis* 
the llhinc, visiting, as he passeil through Basle, the charge. He act^^l^y estahlitbcd himself and hia 
great Bernouilti, and esaniining, in the library of that family at Groningen, and, at lus ioaagumtion a»pro- 
city, the writings of Erasmus and the paintings of feasor, delivered a dlsootifse, 

Holbein. The Itinerary which he kept of his journey w/er s^wjsiiw «* ««>»'ahw- Tiwgreit tntjjenst which' 


contains a great numbei of valuable remarks on agn- 
* culture and geology, and showed how well be was. 
giflod with the talent for observation. 

In consequence of a severe illness with which he 
was attacked lu I74.Q, he was obliged to defer enter¬ 
ing upon the duties of liis new Profbssorship till (be 
autumn of tlie following year, when, in coufiHtMity 
V itli the custom on tlicso occasions, he pronounced 
a public inaugural disemit'>(‘, choosing as his subject 
De Mi>nf/o Optimo. About the same period he was 
eleeted a Fellow of the Itoyal Society of London. 

He had reaped so much advantage by his resi¬ 
dence in England, and was so much attached to Its 
iuIiabitanU, and full of admiration for the great pub¬ 
lic establishments of thot country, tligt he returned 
there during the vacation of 17S*i aud resumed his 
various pursuits, both medical and scientific, with un¬ 
abated ardour. Among other objects, his attention 
was much directed to the method of inoculating for 
the small-pox, the practice of which was as yet cOn- 
fincil to England. On his return to Franeker he re¬ 
sumed his lectures, which were every year more nu¬ 
merously attended, and gained him such increasing 
celebrity, that he v as soon ranked as one of the 
blest men of science in Holland. In 17.55? he was 
lippointcd Professor ot Anntomy and Surgery at the 
Athemeum of Amsterdam, and came, in conse¬ 
quence, to settle in that city, which was then the 
seat of opulenoc and learning. According to cus¬ 
tom, he pronounced two inaugural discourses, the 
first, De Anatome^ m omnihui stieolm msk ; and the 
second. Dr certo in Medtcina. In 1756', ho married 
the widow of the Burgomaster of Harlingen. 

After continuing six years in Amsterdam, bis avo¬ 
cations were so multiplied and fatiguing, that he 
Yielded to the strong desire which Mrs Camper bad 
long entertained of retiring to Friseiimd; and once 
more took up his abode at his countiy house near 
Franeker. He, of course, resigned his Professor¬ 
ship at Amstenlam ; bnt was allowed ao retain the 
title of Honorary Profineoref that Aeadcroy. His 
principal work, during the tioK he had hdd that 
chair, was the first volume «f his Demointratimet 
Anatcmi'co-FatkUogfrO!. But dm leuure he now 
enjoved in hts retirement in hVhelBnd, allowed him 
to devote Ins jvholo time to ocienee, and the second 
rAliiino of the same work snade its api^rance in 
I "( 12 , together with several other pablications, of 
* n jx' i f notic i^.a4) J>c taken m the sequel. 


he took in the improVssakfiH of agriosmirc, led to 
the establitiHiient* undii^ bis huspicei^ of * tociet^ 
for the purpose conddctiiig experiments hi tbu 
important art. Td tbB society CSunper was stamina- 
tea Secretary. He bestowed much Mins m bivesti- 
gating the nature of an i^idaoiio disorder, which 
prevailed extensively ataong the of HoUni^ 
and in devising the best means of dipdnUuag ita 
ravages. He made 'ttiese the subject of :aeveral 
IcLtuixs, whicb bereod, in 17fi9, to the' Acodcnt^ of 
Groningen; and his proposed method of inoctahuing 
the disorder, with a view of disnnKung it of its viru¬ 
lence, appears to have effectually succeeded in those 
district where it was adopted. He was also tnuc}> 
occupied, at tills period, with researches in Natural 
Hist^; and made a varied of important dticoveriee 
in Con^arative Anatomy, of abich we shall after¬ 
wards give a brief account. 

The ten years that he spent at Grontogca were 
esteemed by Camper the happiest, at tiie sirae time 
that tiiey wera die most laborious, of his iifti; aodi 
he probably jwoold never have quitted a a^^ion in 
every respect so congenial to his taste, or the tdtcln of 
fWende he had flinnm there, by whom his talents 
were ^ell appreciated, and in whose iqq^obattob hb 
found the reward of his exertions, if the wishes of 
his wife, and lus own anxiety to superintend the 
education of his fkmily, had filft induced him to make 
the sacrjfioe of all these et^ymeots, and enoo more 
remove to Franeker Academy, a^'which his sons 
were to be fiaced. He caationod, nqvertbelesi^ 
steadily to prosecute his various phUosophtcol and 
medical researches until the year 1776, when he 
sustained a heavy stfoke of afilictimi in the dei^ pf 
his wife, in whmn his afibotions had been esnt^^ 
during a union of twenty years, and wbosd d^gttic 
virtues, and exemplary attention to her ehildiHH, had 
secured hat tiie esteem and vt'apgct of all who iaa»w 
her. As the most efficacious mode of sodth^ his 
grief, he deteimiiud upon varying the Seen^ and 
making occasional excursions to ^he neighbouring 
parts of the Continent. He acct^iflgly lusited an 
the cities that offered ohjeeta of attnetidft in the 
smences or the fine arts; and after 4 ;ratiQdng bis 
taste for painting by the sight Of the masterpieces" 
of Kubeas, Vandyke, and m other Pifinters of the 
Flemuh School, proceeded, in seardi of amusemqpt ' 
and instruettan, to pay another visit to Paris, Horo * 
he enjoyed the aoeiety of Fnmkiio, Mann«ntoi| 
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derot, D^tdMntoo, Portdr Bodr^^^lJi^'.d^ 
characters in the literary md world. Re¬ 

turning to his own country, with recruited spirite, 
he ap^ed himself with frem ardour to bis favourite 
pursuits, and, aiming at more comprehensive views 
of the animal kingdom, occupied himself in pursuing 
Uie analogies wbicli connect its severid departments, 
and in tracing the successive links of that extended 
chain, by which the different orders of beings are 
united in one continued series of gradation. A tour 
tlirongh Germany, at a later period of his life, 
brought him acquainted widi many treasures in 
Natural History, with which that country abounds. 
Tiic uuatoniicaf preparations of Kerkringius, and the 
observatory of lycoo Brahe at Hamburgh; the col¬ 
lections of Natural History ofTaube tmd Desrogues 
at Zell, and the superb cabinet of antiquities of the 
Count Walmoden gt Hanover, particularly attracted 
his attention; and he explored with the eye of a 
geologist the volcanic district of Cassel. He formed 
also the acquaintance .of Zimmerman, Soemmerring, 
and other eminent physicians. The following year 
he visited Pruwio, and was presented to the great 
Frederick, who received him at Potsdam, witlt much 
affability and respect, conversing with him for u long 
time on the subject of the fine arts; and, on his re¬ 
turn, had the honour of spending two days with the 
brotlier of tlie king. Prince Henry of Prussia, at 
Rbynsberg. 

In 1785, Camper was chosen Member of the Royal 
Academy of Sciences at Paris, ou honour which was 
the more highly prizdd, as the number of foreigners 
on whom it was conferred was limited to eight. In 
the same year, he paid a fourth visit to England, a 
country fof which he had alway shown a strong par¬ 
tiality, and was again gratified with the society of 
the numerous friends hc had left there, and of oUiers 
whose acquaintance hc then for the first time made. 

His literary and philosopliical occupations, nume¬ 
rous and important as they were, did not preclude 
him from taking an active part in the political con¬ 
cerns of his country. In 1762 , he was returned as 
deputy in tlie Assembly of the province of Fries¬ 
land; and in 1776 , appeared there as deputy for 
Idaarderadcel. He persuaded the Assembly to re¬ 
ject a proposal for the restoration of the maritime 
dtkea of that province. In 1788 , on the recommen. 
dation of the Stadtholdcr, hc was nominated one of 
the Council of State of the United Provinces, and was 
of course obliged to reside at the Hague. During 
riic revolution which soon after occurred in Holland, 
lie remained faithftilly'. attached to the party of the 
Stadtholdcr; without, however, yielding his unqua¬ 
lified approbation to idl their measures. The triumph 
of his own party was even accompanied with circum¬ 
stances which gave him much concern, and embit¬ 
tered, the latter period of his life. He died in 1789, 
of a violent pleurisy, on the 7 th of April: and his 
remains were deposited in the tomb of his ancestors, 
iQ 4 ^|lChurch of St Peter at I.eyden. 

J p a mind enriched with vast stores of knowledge, 
adorned with a tatte at once elegant and refined, 
Camper united the roost benevolent affections, and 
poetened all the virtues of domestic and social life. 


■ .C' A' 'll'' 

His cpiiduht in tlm several reiations of son, of bus- 
b(uid,aiid of fiither, was in ^ respects exemplary.' 
His manners were remarkably placid, and bespoke 
that iiabitual equanimity, whicn was the characteristic 
quality of his temper, and whidi, amidst strong sensibi¬ 
lity to ttMT&ffections of humanity, he constantly studied 
to preserve. Nature bad bestowed upon him a dig¬ 
nified and graceful form, and a remarkably animated 
and expressive countenance. His voice, which was 
souorous and flexible, was excellently adapted for 
public speaking. Uc had a singular facility in ac¬ 
quiring languages; and spoke fluently Latin, Eng¬ 
lish, hrench, and German; and had, besides, attain¬ 
ed a competent knowledge of Greek and of Italian. 

Few men have received, during their lives, so 
many honourable marks of literary distinction as 
Camper. Besides those which have been already ' 
mentioned, he was chosen Member of the Academics 
of Petersburg, Berlin, Edinburgh, Manchester, Tiiou- 
louse, Gottingen, Harlem, Rotterdam, and Fiusiiing; 
and was Foreign Associate of the Royal Society of 
Medicine at Paris. He obtained the prize of ihc- 
Academy of Hariem, for his Memoir on the Phifiicnl 
Education of ChUdren. His Renearches on Specific 
Remedies gained him the prize of tlie Academy of 
Sciences of Dijon; his Observations on Inoculation 
that of the Academy of Thoulousc; and his Memoir 
cm Chronic Diseases of the Chest that of the Aca¬ 
demy of Lyons. The Royal .A.cadeiny of Surgery 
voted him three prizes for his Men^oirs on the In- 
fuence of Deferent Circumstances in Regimen on the 
Treatment of Surgical Diseases. To specify in de¬ 
tail the several subjects on which hc has written, 
would be to extend this article to too great a length. 
We shall, therefore, content ourselves with enume¬ 
rating those works which are of roost importance; 
and, instead of reciting them in the order of their 
publication, shall arrange them according to the 
subjects to which they relate. His principm labours 
were bestowed on Comparative Anatomy and Pbv. 
siology, and his discoveries in this wide field of re¬ 
search are numerous ^nd important. A posthumous 
collection of his works on these subjects appeared at 
Paris in 1808, in 3 vols, 8 vo, with a folio atlas of 
plates, under^tlic title of fEuvres de Pierre Camper, 
mii out pour objet Iliisloire NatureUe, la Physio- 
logie, et I’Anatomic Comparie i to which is prefixed 
an Essay on his Life and Writings, by his son, and 
two culogiums, one by Vicq d'Azyr, and the other 
by Condorcet. They contain his Dissection and Na¬ 
tural History (f the Orang-outang, and other Species 
of Apes. He examines especially the peouliaritics 
in the structure of the organ of voice of those ani¬ 
mals, which deprive them of the power of uttering 
articulate sounds, and which alone would place an 
immense interval between them and the human spe¬ 
cies. His anatomical description of the two-horned 
rhinoceros, of the rein-deer, and of the elephant, are 
the subjects of separate dissertations; as also his re¬ 
searches on the structure of the great bones of birds, 
and die manner in which atmospheric^ air is intro¬ 
duced into them (of which the discovery was mad" 
by Camper, prior to the time at which Hunter pub- , 
lisbed his observations on the same fact); o" the 
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Cditipei structure of the porpoise and the whale; on the clas* 
siheation of fishes, according to the sy *em of Lin- 
nscus; on the anatomical structure,of tlie organs of 
hearing in fishes, and of the blowing-holes of the 
cetacea y on the dugon of Bnffon, and the xireiia la- 
cerlina of Liniiteus, bolli of which he pronounces to 
belong to the class of fishes; on the generation of 
the or American toad; on the croaking of the 
male rrog; on the petrifactions found in the rnoun* 
tain of St Peter, near Maestricht, and the fossil bones 
of fish and other animals; on the analogies that may 
be traced between the se%’cral parts of the animal 
kingdom, especially in the structure of the human 
species, compared with those of quadrupeds, birds, 
nnd fishes; on the alteration of form in the human 
species produced by age; on the diversity of features 
% which characterize different nations, nnd the mode 
of expressing these differences in delineating the hu¬ 
man figure; on the mode in which the passions are 
indicated by the countenance; on the beau phy¬ 
sique, or the beauty of foians; and on the analogy 
between plants and animals. In the practical branches 
of Medicine, he has written observations on the ino¬ 
culation of the small pox, founded on experiment; 
on the theory and treatment of chronic diseases of 
the lungs, and a historical inquiry into the principal 
methods of euro employed by the ancients and mo¬ 
derns in these disorders; on the nature, employ¬ 
ment, and mode of operation of remedies termed 
specifics; on the nature, causes, and treatment of 
dropsy, and the different indications of cure derived 
from the symptoms; on the nature of cancer, and 
on the signs denoting those of the breast that do not 
admit of cure; on the hernim incident to new-born 
children, &c.; on ulcers in the urethra and prolap¬ 
sus ani; on the fracture of the patella; on the callus 
of fractured bones; on lithotomy, and especially 
on the method of performing that operation at two 
( different times, according to the plan of the cclc- 
^ . heated Franco; on the construction of bandages 
or hcrniie; on bandages in general; on the abuse 
of ointments and plasters, in the treatment of ul¬ 
cers, and on improved methods of managing them ; 
on the noxious effects attending the admission of air 
into the body, and the influence of this principle on 
the treatment of surgical diseases. In the depart- 
menl of Midwifery, he has written a letter to Dr 
Van Gescher on the utility of the section of the 
symphysis pubis in laborious labours, and observa¬ 
tions on the use of the lever of Roonbuysen in diffi¬ 
cult parturition. Several memoirs on tlie subject of 
infanticide, and the juridical questions connected 
with that subject, were pubiisiicd by him at Ixen- 
warden. (w.) 

CAMPOMANES (D.Pedko RoDaicuEs,CoMTE 
de), a Spanish Statesman, and Writer of great cele- 
brily, oarticularly on subjects of Political Philosophy, 
was born in the Asturias towards the year 1710. We 
liave sought in vain for biographical materials in re¬ 
gard to this eminent person, of whose life we can 
find no particulars but the scanty notices contained 
injjie Biograp/ne VniverseUe, and the Supplement to 
T -s the last edition of the Diclionnaire Vniversel. From 
Vhese ^rks wcj^ra that, in 1765 be was appointed 
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by Charles III. Fiscal of the Royal and Supreme 
Council of Castille; that on the accession of 
Charles IV, in 1788 he was appointed President 
of this Council, and afterwards Minister of State; 
and that ho was expelled from the Council, and 
deprived of all his employments, when Count Flo¬ 
rida Blanca came into power. He was Director 
of the Royal Arudemq of History, and an honorary 
member of most of the other similar establishments 
in liuropc. lie supported his expulsion from office 
and power with firmness and dignity; and died at 
Madrid, according to the Diclionnaire Unhersel, in 
1789t hut according to the Biographic Universelle, 
not till after the commencement of the present cen- 
tury. 

The number of his works, and the variety of sub¬ 
jects which they embrace, show him to have been 
a roan of uncommon activity, as well as versatility of 
talent, while some of them display such a depth of 
political knowledge, and superiority to the preju¬ 
dices of his country and age, as have ranked him in 
the first class of modern writers on Political Eco¬ 
nomy and I,egislation. The following list contains 
abridged titles of his principal works, all of which, 
wc believe, were published in the Spanish language, 
and none of them, so far as wc know, has over ap¬ 
peared in an English dress. 

1. Historical Disserlafiorts on the Order of the 
Knights Templars. Madrid, I?*?- 2. j4 Translation 
of the Perijdus of Hanno, with Notes. 1 JUG. This 
translation was made from Hudson’s edition of the 
Periplus, and the Notes contain a refutation of the 
objections urged by Dodwell against the authenticity 
of this celebrated Journal, which is now universally 
admitted to be one of the most curious relics of an¬ 
tiquity. The learning and ability which he display¬ 
ed in support of it procured him an unsolicited place 
among the corresponding members of the French Aca¬ 
demy Inscriptions and Belles Lettres. S. A Geo¬ 
graphical Account of the Kingdom of Portugal. 1762. 
4. Two Memorials relative to the means of regulating 
and employing Gypsies and Vagrants. 1763-4. 5. A 
Memorial on the necessity of a Free Commerce in Grain. 
1764. 6. Memorial on the provisioning ike. city 
of Madrid, drawn up and published by order of the 
Supreme Council. 1768,2 vols. 8vo. 7. Discourse on 
the Protection of Industry. 1774, in 8vo. 8. Dis¬ 
course on the education of Artisans. 8vo, 1775. In 
1777 he gave to the world an Appendix to this work, 
containing a view of the causes which have led to 
tho decline of arts and manufactures in Spain, in 4 
vols. 8vo. Of these two great works, the Discurso 
sobre clfomento dc la industria popular, and Discurso 
sobre la educncion Popular de los Artesanos, Dr Ro¬ 
bertson speaks as follows: “ Almost every point of 
importance with respect to interior police, taxation, 
agriculture, manufactures, and trade, domestic ns 
well as foreign, is examined in the course of tliem ; 
and there arc not many authors, even in the nations 
most eminent for commercial knowledge, who have 
carried on their in(|uiries with mure thorough know¬ 
ledge of those various subjects, nnd a more jK-rfect 
freedom from vulgar and national prejudices, or who 
have united more happily the calm researches of pbi- - 
4 F 
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CmupiH losopliy, with the ardent zeal of a public*apirited ci> 
tizen.” (HUtory ^ America,) 

Camm. above seem to be the chief productions of 

the pen of Caniponaanes; but, besides these, he 
was author of several other pieces on historicfd and 
literary subjects; and he published a complete edi* 
tIoD of the voluminous works of Feyioo, to which 
he prelixcd an account of the life of that learned 
Ikmedictine. 

CAMUS (CHAHi,ES Stbphbm Louis), a naathe* 
inatician and mechanician : born at Cressy en Brie, 
near Meaux, tlie 25th August 1699: •'<0° of Stephen 
Camus, a surgeon of that town, and Margaret Mail* 
lard. 

His taste for practical mechanics was veiy early 
demonstrated by a singular ingenuity in the con¬ 
struction of a variety of little machines, with which 
he amused himself; and he soon felt so strongly tlie 
value of mathematical studies, that he urged his pa¬ 
rents to find the means of sending hkn to a school 
where he might a|>ply to tlaein. In compliance with 
his wisiies, lie was placed, when he was little mere 
than, ten years old, at the Cidiege de Navarre, in 
I’aris: and in two years he acquired knowl»]ge 
enough to become an instructor of others, and to re¬ 
lieve his friends from all further expeoce in his edu¬ 
cation. He was assisted, in tlie pursuit of tlie higirer 
departments of the mathemstics, by the celebrated 
M. Varignon; and he partkuiarly a{^lied himself 
to civil and nuUtary architecture, and to astro¬ 
nomy. 

1. The first result of his studies that was destined 
for the public eye, was an essay Os iia Matts 
Skips, a subject whicli had been proposed in 1727 
us a prize question by the Acadmy of Sciences. 
This essay was received with cimsidersble apjwo- 
batioD, mid was inserted in the second volume of 
the Collection of Prize Memoirs t shortly after, 
the author was mode on Adjunct, or Suhassoci- 
atc, of tlie Academy, in the department of Mecha¬ 
nics. 

2. In 1728 he brought forwuds a memoir on the 
IJviug force of bodies in motiim, in wfiioh he con¬ 
cludes, from considering tlie actions of springs, and 
other similar powers, toat its true measure is the 
product of the mass into the square of the velocity, 
as Leibnitz maintained: this piquet being also pro¬ 
portional to that of the force into the space through 
which it acts, while the momentum is proportional to 
the force and the time conjointly. In December 
1730, M. Camus was appointed Professor of Geo¬ 
metry to the Academy of Architecture, and a few 
years afterwords he became Secretary to the same 
body. 

3. The Memoirs of the Academy for 1732 contain a 
short paper on a Problem proposed by M, Cramer, 
respecting the determination of two curves bearing 
a particular relation to each other. It was the cus¬ 
tom of the age to consider exorcises of this sort as 
trials of strength, to which it was incumbent on all 
geonietrii-ians to submit, for the honour of the coun¬ 
tries in which they lived, and of the societki to 
which they belonged. The author was elevated 
in 1733 to the rank of an Associate of the Academy, 
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together vith Churaut, over whom bo even obtained tVanm. 
some advantage in the bollot. 

4. He communicated to the Academy, in the same 
year, a valuable paper on the Teeth of IVhecls. La- 
fajrc had already laid the foundation of the investiga¬ 
tion on its true basis, and bad pointed out the use 
of diiferent epicycloidal curves for the forms of the 
teeth of wheels in difiereat chrciimstances: and M. 

Camus, in this essay, enters into some further in¬ 
quiries, particularly with regard to the best propor¬ 
tions for tlie length of the teeth, and the compara¬ 
tive diameters of the wheels : a discussion for which 
bis intimate acquaintance with the art of tlie clock- 
maker made him particularly well qualified. In 
1736 he accompanied Maupertuis and Clairaut in the 
expedition to Lapland, for the measurement of a de¬ 
gree of the meridian; and he was enabled to render 
them vciy essential service, not only as a geome¬ 
trician and an astronomer, but also by his skill in 
various departments of tlie mechanical arts, which 
became particularly valuable in so remote a situation. 

5. M- Camus directed his attention in 1738 to the 
well known but interesting mechanical phenome¬ 
non of a Pistol ball piercing an open door, without 
causing any very sensible motion in the door, and 
publidbed a p^ier on tiic subject in the Memoirs of 
the Academy, He justly observes, that the elfoct of 
any force depends, not only on its magnitude, but al¬ 
so on the time for wfaidi it operates; and that though 
the impulse of the bail must tend to cariy tlie door 
before it, with a force {laramount to the resistance 
which it opposes to the I^l, yet the time of the oc- 
t&m of tills force is too short to produce a sensible 
cfiect en the whole aiase of the door. 6 , 7 . In 1739 
he presented to the Academy two hydraulic me¬ 
moirs, the one on Water buckets, the other on Pumps. 

In the latter he investigates the diameter of a valve, 
capable of transmitting the greatest (quantity of wa¬ 
ter, within B given barrel; a valve which is too large / 
not being at liberty to rise to a sufficient height. 

8. He inaerted in the Memoirs for 1740 a conAi- 
takion of « Meehmukal fallacy, which has mMcd ^ 

many of the enthusiasts who have bewildered them¬ 
selves in the search of a perpetual motion : demon¬ 
strating, that when a number of weiglits are caused 
to descead, in any imaginable patm, at a greater 
distance from the centre of a wheel than they ascend, 
the number of the . weights descending at any one 
time must alwaj's be sroaller than those of the 
weights ascending; and in sudi a proportion, as per- 
fecuy to compensate for the mcclianical advantage 
rqtparently gained by the greater distance. In the 
following year he was received into the number of 
the Academicians, in the department of Geometry, 
on occasion of the resignation of M. Fontenelle. 

9 . He published also, in the Memoirs for 1741, an 
account of a Gauging rule, far measuring banj||a of 
different forms, by simple inspectimi of the logarith¬ 
mic scales engraved on it, observing only some easy 
rules for their adjustment, according to the general 
nature of the solid. 10. In 1746 l)c presented a 
Report, in conjunction with M. Heilot, on the Leng*^ 
of the Standard JEU, which was thought worthy of 
teing inserted ia the collection of tbe Academ*’ \ 
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Ciiun 11. We find among the Memoirt for 1 747 an eaaoy 

^ . of M. Camus on the Tangents nf Cun t haviitg se- 
veral branches, crossing each otherwhich frequent* 
]y require, for tlieir determination, tlic use of fluxions 
of the higher orders, tlie first fluxions of the absciss 
and ordinate vanishing together. M. Saurin had 
before given a sitniiar solution of the problem, but 
had not attempted to explain the metaphysical 
ground, upon which the apparent paradox is rccon* 
ciled to the general principles of the diiTercntiul rae* 
thod. 

lit. M. Camus also assisted in several determina* 
tions and reports which were referred at various times 
to committees of the Academy; and particularly in 
the rcracasuremcnt of M. Picard’s base from Ville- 
juif to Juvisy, which was performed by eight mem* 
• bers, and recorded in the Mentoim for 175!'. 

IS. The latter years of his life were much occu¬ 
pied in various enj^ugements connected with the of¬ 
fices of Examiner in the schools of llie Royal Engi¬ 
neers and in that of the Artillery, to which he was 
nominated by the King. lie undertook, for the ad¬ 
vantage of the students in these schools, the labo¬ 
rious task of reducing into a -uniform system a com¬ 
plete course of mathematical study, in wiiich the 
geometrical mctiiod was as much as possible observ¬ 
ed, and which is considered as highly creditable to 
his talents and exertions: it was entitled Cours des 
Mathematiques, 4 vols. flvo. 14. He also published 
an Elementary tvork on Arithmetic, 

In person M. Camus was tall; his countenance 
was agreeable; his manners firm, and occasionally 
sotaewhat warm; but he was far from being either 
morose or vindictive. He was elected a foreign 
member of the Royal Society of London in January 
1704. He married, in 17.S3, Mad'*. M. A. M. Four- 
rier, and had four dau^litei's, the eldest of whom 
was married to M. Pagm; others died young. 

>. His last illness was sup|)oscd to have originated from 
.n-c^old, taken fn a ^iroibssinnal journey, during tlic 
.'^rd winter of 17fio: and to have been aggravated 
by aflliction for the loss of his surviving daughter: 
he died a few months adcr her, on the 4^ May 1768 . 
He led a variety of manuscripts, demonstrative of 
his habitual diligence, and of the extent of his re¬ 
searches ; but not deemed of sufficient importance to 
meet the hazards of posthumous publication. {Hist, 
Acad. Par. 17(58. P. 144.) (m. E.) 

CANAD.4. Ill the Encyclopiedia will be found 
an account of the settlement and early history of 
(ianada, with oUier pai ieukrs relative to the nature 
and pnuluc’tiuns of the country. At present we 
propose to add such further information as we have 
been crmbled to collect from the works of recent 
travellers. 

In tlic year 17f)l, the territory formerly dis- 
tinguislied by the general name of Canada, was di- 
vkled, by an act of the British Parliament, into Uie 
two provinces of Upper and Lower Canada. These 
are comprehended within the 61 ” and 81® of west 


longitude fi-om London, and between 42® 30' and Cwwds. 
52® north latitude; and are computed to extend from 
east to west about 1400 mites, and from north to south 
from 200 to 400 miles. 

The province of Lower Canada lies between 45® Lower Ca* 
and 52® of north latitude, and between the 6.1® and"*'*’*' 

81° of west longitude. On the north it is bounded 
tiy the territory of East Maine; on Ihc east by the 
Gulf of St Lawrence, the river St John, and part 
of the I.abmdor coast, now annexed to the govern¬ 
ment of Newibundland; on the south, by New 
Brunswick and the territories of the United States, 
namely, the district of Maine, the province of New 
Ilanipsiiiro, the state of Vermont, and the state of 
New York; on the west, by a line which separates 
it from Upper Canada, commencing at a stone 
boundary' on the north bank of the Lake St Francis, 
in St Lawrence river, thence north to Ottawa river, 
wiiicli it ascends to its source in Lake TemUcaming, 
and from thence due north, till it strikes the boun- 
dury-Jine of Hudson’s Ihiy, including all the terri¬ 
tory to the westward and southward, commonlj 
known under tlie general name of Canada. This 
province is divided into the districts of Montreal, 

Three Rivers, Quebec, and Uaspd, which by pro¬ 
clamation of the Government were, in 1792, subdi¬ 
vided into the following twenty-one counties, viz. 

Bedford, Buckingham, Cornwallis, Devon, Dorches¬ 
ter, Eppingliam, Gaspe, Harapsliire, Hertford, Hunt¬ 
ingdon, Kent, Lrfiinster, Montreal, St Maurice, Nor¬ 
thumberland, Orleans, ^ebec, llichlieu, Surrey, War¬ 
wick, and York. The minor divisions are, 1st, The 
seignories, or the original grants of the French Go¬ 
vernment under the feudal system, which, in tlie year 
1721 , were again partitioned out into parislies. The 
limits of tlicse last, however, have not been very strict*- 
ly adlicred to, portions of ancient parishes bavina been 
from time to time constituted into new ones. 2a, The 
townships or grants of land made by tlie English Go¬ 
vernment since tlie year 1796, in fr^ and common 
soccage. 

The following are tlie boundaries of Upper C»- Upper Ca¬ 
nada: On the east, it it bounded, since tlie year"*'*'** 

17.91, by Lower Canada; on Uie north-east, by the 
Grand or Ottawa river, which is the common boun- - 
dary between it and the lower {wovince; on tJic 
north, by the territories of the Hudson’s Bay Com¬ 
pany ; on the south and south-east, by the United 
States of America, although the common frontier 
between these two states is far from bcin^ well defin¬ 
ed. It is merely an imaginary iinc, beginning at ‘he 
village of St Regis on the St Lawrence, in the 45tli® 
of north latitude, passbg up the middle of this river, 
through Lake Ontario, tlie Niagara river, and Luke 
Erie, and continuing tJience throi^h the middle of the 
watcivcommunication into Lakes Huron and Superior, 
along the middle of tlie chain of lakes which leads 
to the Lake of the Woods, and from thence due 
west to the river Miiisissi|ipi.* The treaty of 1815 
provides for the revision of this boundary-line. On 


r -‘- 

This is the boundary fixed by the treo^ of 1783, wliea the Gountry was little known, and it is tlicre- 
itirp '^woneou§,‘„tlie Lake of the Woods being to the north of the aources uf the MississippL A line drawa 
i(fuc WLatriitum this laaS*would never auike the Missssippi. 
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tlic west and north-west, no limita have been assign¬ 
ed ; and Upi)cr Canada may be supposed, therefore, 
to extend, in this direction, as far as the Pacific and 
Northern Oceans. 

Upper Canada fs divided into eight districts, 
namely, 


Eastern, 

Johnstown, 

Midland, 

Newcastle, 


Tiie Home, 
Niagara, 
London, and 
The Western. 


subdivided into twenty-three 


counties, namely, 


Glengary, 

Stormont, 

Prince Edward, 
Northumberland, 

Duiulas, 

Durham, 

Prescott, 

York, 

Russel, 

Norfolk, 

Grenville, 

Oxford, 

Leeds, 

Middlesex, 

Carleton, 

Lincoln, 

Frontcnac, 

Haldimancl, 

l.enox, 

Addington, 

Hastings, 

Kent, and 

Essex. 


These contain 159 townships, exclusive of Indian 
lands, and certain other portions that are reserved 
for the Crown, and the maintenance of the Protest¬ 
ant clergy. The quantity of land in each township 
is computed by Bouchette, in his valuable and ela¬ 
borate work on Canada, to amount, on aii average, to 
6l ,600 acres, making the whole amount to 9,694,400 
acres; of which 3,000,000 of acres are granted in feu 
and common soccage, 2,769,828, are reserved for 
the Crown and clergy, and 3,924,572 still remain to 
be granted. 

General The country of Canada is intersected by moun- 

Aspect of tainous ridges, which extend from the coast far into 

the Coun- and between these lie extensive valleys, 

which arc generally pleasant and fertile. On the 
southern shore of the St Lawrence, a ridge of heights 
rises near the eastern extremity of Lower Can.ada, 
which runs close to the river for ^ipwards of 100 
miles, and forms its rugged banks as far as Cape 
Tourment, about 30 miles below Quebec. Here 
the ridge, taking a direction west soutli-west, termi¬ 
nates on tlie river Ottawa, about 38 leagues above its 
confluence with the St Lawrence; extending west¬ 
ward from Cape Tourment along the course of the 
river about 300 miles. The tract of country lying be¬ 
tween it and the St Lawrence, which majr be estimat¬ 
ed at from 15 to 30 miles in breadth, is beautifully 
picturesque, well watered, and level. Towards the 
westward, more especially, it may be considered, both 
in respect to population, soil, and skilful cultivation, 
as the choicest part of the province. 

That part of Canada which lies on the north side 
of this ridge, is comprehended within the Ottawa 
river on the north-west, the 81st parallel of west 
longitude, and the 52d of north latitude. It is inter¬ 
sected by another and higher range of mountains, 
which runs into the interior in a north-west direction, 
at the distance of about 200 miles from the former 


ridge, and which fofms the hcigiit of land by which 
the tributary streams of the St Lawrence arc divid¬ 
ed from those that fall into Hiuhoii\ Bay, Of this 
extensive wilderness, which has hi cn hut imperfect¬ 
ly explored, all that we know i.-, that it is covered 
with inimense forests, wbosi- dreary .•■olitiides are only 
interrupted by hunting parties of wtUideriiig savages. 

On the south side of tlic river St Lawrence, a 
ridge commences nearly loo miles below Quebec, 
taking a south-west direction ; and, oppi rite to this 
city, it is abmit 10 leagues distant from the river. 
Tlie intervening country is a fertile and well-culti¬ 
vated level, with several insulated hills, or rather 
rocks, of a singular form, and thinly covered with 
small trees near their suniinils. The same chain, 
continuing in a south-west ilircclion, crosses the 
boundary-line between Canada and the United States 
to the west of Lake Meniphrcniagog, and proceeds 
in the same course until it meets with the Hudson 
river. The tract between tliis ridge and the St 
Lawrence, with the cxciqitiou of some occasional 
ridges, is nearly level; and, from tr.e ricimess of its 
soil, is covered with populous and flouri.Jiing setllo- 
ments. 

Beyond this ridge, at about the distance of 50 
miles, is another and a higher ridge, gintrally deno¬ 
minated the Land's Heiglit, as it divides the tribu¬ 
tary streams of the St Law rence from those which 
flow towards the Atlantic Ocean, and its summit is 
also supposed to constitute the boundiiry-liae be¬ 
tween the territories of Great Britain and tiie United 
States. This range of mountains commences near 
Cape Bosier, in tiie Gulf of St Lawrence, and, run¬ 
ning into tiie interior in a direction nearly parallel 
with the course of the river, and with the former 
chain, it terminates upon the eastern branch of Con¬ 
necticut river, being in length nearly 400 miles. The 
country lying between these two ridges, varies in its 
quality and fruitfulness, according to its peculiar si¬ 
tuation. From the 45th degree of north latitude, 
which is the boundary-line between Canada and the 
United States, to the river Chandiere, within a few 
miles of Quebec, there is a tract of excellent and 
fertile land, divided mostly into townships, many of 
which are settled and under cultivadon. This part 
of the country, botli from its luxuriant soil, and from 
the great advantage of its being contiguous to the 
United States, and its cunqirelieuding the main roads 
and principal points of communication between the 
two territories, will probably become the most flou¬ 
rishing portion of the province. From the river 
Chaudierc eastward to Lake Tcmiscouata, the land 
is broken, irregular, and of an indifferent quality; 
interspersed, however, with some good and produc¬ 
tive tracts, of which the returns would amply repay 
the cxpences of cultivation. 

From Lake Tcmiscouata eastward to Cape Rosier, 
in the Gulf of St Lawrence, the country has been 
but partially explored. But it appears generally to 
be of a rugged and mountainous character, and such 
parts of it as are known exliibit an appearance of 
sterility which holds out no encouragement to th'e 
labours of the farmer. On the banks of the St Law¬ 
rence, however, some fertile sp^t* 1 > fqunJ,. 
which settlements might be estalilished with advan*' 
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tage. On tlic f>outh Mile of the ridm, down to the 
' slinros oi' GospC and Chaieur Bay, Ae country is ge* 
nerally barren and mountainous, interspersed with 
occasional spots of excellent land, some of which, 
cs[)ccially those on the shores of Chaieur Bay, ore 
well settled. They contain about 3()00 inhabitants, 
most of whom, being employed in the fisheries, be¬ 
stow comparatively little attention on agriculture. 

That portion of Upper Canada which has been 
laid out into townships, extends from its eastern 
frontier along the north shore of the river St Law¬ 
rence, Lake Ontario, Lake Eric, Lake St Claire, and 
tlic comniimication between it and Lake Huron, in 
length about 570 miles, and its breadth towards the 
north varies from 40 to 50 miles. Through the 
whole of this track the soil is excellent, and is not 
exceeded by any other part of the American Conti¬ 
nent. It generally consists of a fine dark loam, mix¬ 
ed with a rich vegetable mould ; but it is so happily 
varied as to present situations adapted to every spe- 
l ies of produce. Tor about 170 miles from the east- 
I'l ii frontier of the province to the head of tlic Bay 
of (^uiiitiS on I.ake Ontario, the land is spread out 
into an almost iiniforiii level of great beauty, which 
rises only a few feet from the bank of the St Law¬ 
rence. It is well watered in almost every direction 
by numerous stroaiiis, w'hich are generafly navigable 
fur boats and canoes, and which, at the same time, 
present the most desirable situations for the erec¬ 
tion of machinery. Erom the Bay of Quint6, about 
40 miles from the eastern shores of Lake Ontario 
to its western extremity, runs a longitudinal ridge of 
no great elevation, and of inconsidciable breadth. 
Another ridge, called the Queenstown Heights, ex¬ 
tends eastward along the southern shores of Lake 
Ontario, between these and Lake Erie, into the State 
of New York. This range never rises in any part 
more than 160 yards above the level of the lake. 
The country which lies between the two lakes of On- 
' '.rio and Erie, and which extends round the w’estern 
extremity of Lake Ontario to the Bay of Quint6, 
comprehending the Newcastle, the Home, and tlic 
Niagara districts, or nearly one-third of that portion 
of the province which has been surveyed, and laid 
out into townships, is watered by a number both of 
large and small streams. The land throughout is 
uncommonly rich and fertile, and already contains a 
number of flourishing settlements. 

The remaining part of the tract we have been de¬ 
scribing, which extends along the southern shores of 
Lake Erie, from the river Ouse to the Lake and 
Hiver of St Clair, is a complete level, abounding in 
the most advantageous situations for settlements ; and 
those places which are already occupied and under 
tillage, equal any part of either province, for the 
plentiful crops and thriving forms with which they 
abound. That portion of the country which lies 
between Lake Eric and Lake St Clair is, perhaps, 
the most delightful in the whole province. The fer- 
lility of the soil,—the diversified and luxuriant scene 
which everywjiere opens to the view,—the excellent 
riih which abound in the rivers, and the profusion ef 
game in the woods, combine to attract a continual 
neyi-wttlers to this highly favoure^, tract. 


Beyond these cultivated parts of Upper Canada, Cstw***" 
there are large tracts of land, stretching far to the 
northward, covered with immense forests, the haunt 
of wild animals and of wandering savages. But 
these regions, thou^i they have never been explor¬ 
ed by the Europeans, are j^iiown to spread out into 
valleys of a rich and fertile soil, more especially in 
the country skirting the south-west shore of the Ot¬ 
tawa river. They arc also watered by many streams, 
some of a large size, which flow both into Lake Hu¬ 
ron, and into the Ottawa river. The course of these 
rivers is not, however, sufficiently known, to be 
traced with accuracy on the map. In those unex¬ 
plored countries all sorts of timber are found in the 
greatest profusion. The oak, beech, walnut, ash, 
hickory, maple, elm, pine, sycamore, birch, ^ and 
many other sorts, grow to the largest dimensions, 
which is the best proof of the fertility and vigour of 
the soil in which they have taken root. 

The rivers and lakes of Canada are stamped with Riwrr. 
a peculiar character of grandeur. The great river 
St Lawrence issues from Lake Superior, and flow¬ 
ing successively through Lakes Huron* Erie, and On¬ 
tario, falls into the ocean after a course of 2000 
miles. Its course is through a long and narrow val¬ 
ley, in which, also, are contained the great lakes from 
Which it derives its ample stream. ^ This valley 
seems to have taken the form of the immense col¬ 
lection of waters of which it is the depository; it 
is closely encompassed on every side, except on that 
through whicli the river makes its way to the sea, by 
different ranges of mountains, which completely cn- 
circle the great lakes at the distance, in some points, 
of not more than sixty miles, .and shutting them up 
from the interior, form the dividing ridge between 
the tributary streams of the St Lawrence, and those 
which flow north and south into Hudson’s Bay and 
the Mississippi. The prodigious volume -of water 
which the St Lawrence rolls into the ocean, and the 
extent to which it is navigable, give it the pre-emi¬ 
nence over all tlie other great rivers of the American 
Continent. lU breadth, at its moutli, may be rec¬ 
koned 90 miles, and at Saguenay river, 260 miles 
higher up, it is still 18 miles broad. It is navigable 
with safety for ships of the line 400 miles from its 
moutli, and, to Montreal, l60 miles further, it is na¬ 
vigable, with very little difficulty, for ships of 600 
tons burden. For vessels of a Uir^er size the navi¬ 
gation is intricate and dangerous. The St Lawrence 
IS diversified by numerous islands, and its shores 
alternately present the pleasing view of flour'sh- 
insr settlements, and of sublime and picturesque 


scenery. 

The tract of country which the St Lawrence 
drains of its waters, is confined, both on the north, 
and more especially on the south, by ranges of 
mountains which run along its whole extent; so that 
there is no adequate space for the formation of such 
immense tributary rivers as pour their waters into 
the Amazons, the Plata, or the Mississippi. It will, 
accordingly, be found that tlic main stream of the 
St Lawrence is not increased by such vast accessions 
from the tributary waters of uie territory through 
which it flows, as those last mentioned rivers. The 
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pi'iiici{i!il rivors ’ivliicli it receives from tlie north, are son that this excessive cold is felt. The medium Canada. 
tlMs Ottawa, the Masquinong^, the St Maurice, the temperature of winter may be estimated, in general, 

St Ann, the Jacques Cartkw, the Saguenay, and the to be from 20 degrees above to 25 degrees below 0. 
Mtfnicmiagan. I'rotn the snutli, it receives the Sal* The pure air and cloudless sky, which always ac- 
iitoh river, the (.'Itatcaugay, the Chambly or Itichlieu, Company this intense frost, make it both pleasant 
tlie Yanuiska, the St l-'runcis, the ficcancour, the and healthy, and render its eitccts on the human 
))u Chone, Clmiidierc, find Ou Loup. Of these, body much less severe than when the atmosphere is 
the Ottawa and Saguenay’ are important rivers, and loaded with vapours. In the vicinity of the sea, to* 
irring a great accession to the stream of the St Law* wards the eastern coast of Lower Canada, fogs are 
I'unce. The Saguenay is a broad, deep, and uncom* frequently brought from the gulf of Lawrence, by 
liioiily rapid river. At its mouth it is only one the easterly wind. But to the westward they set* 
mile broad, but is said to be of unfathomable depth, dom prevail, and even at Quebec they arc almost 
attempts having been made to find the bottom with unknown. In Canada, the spring, summer, and au* 

500 fathoms of line, but wiUiout effect. About two tumn are comprehended in five months, from May 
miles higher it has been found to be from 130 ta to September. The rest of the year may be said to 
140 fathoms dce|). Tlie Ottawa is also a large and consist wholly of winter. The summer commences 
important river. It has its rise from several lakes in in May, and ends with September. In October, < 

Iqiper Canada, and, rushing over a bed of remarkable frost begins to be felt, although during the day, the 
declivity, falls into the St Lawi'ence a few miles rays of tlic sun still keep the weather tolerably warm, 
above Montreal. In the succeeding month of November, the frost in¬ 
takes. No country in the world contains such immense creases in rigour, and one snow storm succeeds 

depositories of fresli water as Canada. Its lakes arc another, until tlic whole face of the country is cover* 
not only numerous, but they are unequalled in mag* cd, and the eye looks in vain for one solitary spot of 
nitude by those of any otlior country in the world, verdure whereon to rest. These storms are gene- 
Lake Superior, wliich is of a triangular form, is 381 rally accompanied by a violent tempest of wind, 
miles in length, and lOT broad. Its circumference which, driving along the snow with immense veloci. 
is above 1100 miles, and it is equally remarkable for renders them tenfold more gloomy and terrific, 
the transparency of its waters and for their extra* Tlie most severe snow storms occur in November, 
ohlinary depth. Lake Huron yields but little, in llicy generally come from the north-east, from tlie 
point of extent, to Lake Superior. Its greatest frozen regions of Hudson's Bay and Labrador, 'rhia 
length from west to east n 21.8 miles { at its western gloomy and disagreeable weather frequently con- 
extremity It is less than 100 miles, and at about 100 tinucs to the middle or latter end of Uccember, 

miles from its eastern shore it is scarcely 60 miles when the attnostihere clears; an intense frost suc- 

hraad; but near the centre it extends southward to ceeds—the sky becomes serene, pure, and frosty, 
the br^tii of 180 miles. Its ctrcumlcrence^ mea* and of a bright azure hue, and this cold and clear 
suring all tlie bendings of the coast, is about 812 weather generally lasts till the month of May. The 
miles. At the western angle of I^ke Haron is snow covers the ground to the depth of several feet, 

Tmke Michigan, which is 26'2 miles in length by 55 so that wheel-carriages can no longer be used, 
in breadth, oihI whose circuhiference is jsi miles. Their place is supplied by eariofrs, a sort of sledges, 

Laite Eric, which is connected with Lake Huron by which, being placed on iron.runners, resembling ij) , 
the dver Detroit, extends from south west to north* fheir form the irons of a pair of skaits, pass over the.* ... . 

east 281 miles. It is 63} miles in breadth where it hardened snow without sinking deep. Those car- * 

it k biw&dest, and is 658 miles in circumference, riages are generally light open vehicles, drawn by 

From tl»e north-east extremity of I.ake Erie, the one horse, to which the snotv, after it is trodden for 

coaimunkatien to Lake Ontario is by the Niagara some time, and hardetu'd by the frost, offers very 
river, and is S6 miles in lengUt. This lake is 171 little resistance. In tliese vehicles, the Clanadians 
roiln in length, its greatest breadth is and its travel in the most agreeable manner, and with incon- 
citenmletcnce is 4o7 miles. In the interior, the ccivable rapidity. So light is the draught, that the 
country is covered with numerous smaller lakes, same horse wiH go in one day 80, and sometimes 90 
which are so connected, tiuit, by the iielp of short miles, and the inhabitants of this coki climate al- 
pontagel, ftnd other expi^lients, a navigable commu* ways take advantage of the winter si’uson, when they 
iiicatioii, by means of canoes, is carried to the Lake can travel so easily and expeditiously, to visit their 
of the Woods, Lake Winnipeg, and onwards to the friends who live at a di.stance. Covered canolcs arc 
tlniance Of several tliousand miles in the remote re* sometimes used to protect tlie travcllera from the wco* 
gictns of the north-west country. Iher. But, in general, open carriages are preferred. 

Cliniate In Canada, the opposite extremes of heat and About the beginning of December, all tlie small 

MM ***“*'’ •®*®®®** Tim greatest heat rivers are completely frozen over and covered with 

eidporieuccd during the summer is from 96 to 102 snow. Even tlie great river St Lawrence is arre.st- 
ilegrces of Fahircnlieit in the shade ; but the usual cd hi its course, and from the hcgninlng of Dcccni* 
summer heat varies from 75 to 80. In the winter, her tiQ the middle of April, the navigable comuiuui- 
tlie mercury sometimes sinks to 31°, and it has even cation is interrujptcd by the frost. During this pc- 
been known to fall so lew as 36° below 0. It never riod, the river from Quebec to KingoFon, and be* 
cotrtinues, however, above one or two days at these tween the great lakes, except the Niagara iiutl tlie 
cxifeiuesL Olid it is hot above once or twice in a sea* rapids, is wholly frozen over. The great lakes arc 
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CaiMda. n«v«r entirely covered with ice; biu it usually shuts 
up all the buys and inl^, and extend* many miles 
towards the centre of those inland, sefls. In Lake 
Superior, which is furthest to the north, the tee ex> 
tends 70 miles fi'om the shore. It is seldom that 
tihe river is frozen over below Quebec. But the 
force of the tides is continually detaching the ice 
flrom its shores, and those immense masses are kept 
in such constant agitation that navigation is ren< 
tiered quite impracticable. In some seasons, though 
rarely, tlie river is frozen completely over below 
Quebec; and this happens when large masses of ice 
come in contact, and hli the whole space between 
one side of the river and the other, in consequence 
of which the whole beemnes stationary. If this 
takes plac^at neap tides, and in calm weatlier, the 
« intense frost gives it solidity before it can bo de> 
ranged by the rising tides; and when it has stood 
some days, it remains firm and immoveable, till it is 
dissolved and broken up by die warmdi of the April 
sun. When the river is frozen over, it is of great 
advantage, both to the inhabitants of Quebec, and to 
thoso of the adjacent country, as it aifitrds an easy 
mode of transporting into the town all sorts of bulky 
commodities, such as firc*wood, and other produce. 
It thus reduces the price of tliose necessary articles 
in Quebec, while by diminishing the price of car¬ 
riage, it opens to the produce of the most distant 
parts of the country, a quick and oaay access to all 
the most eligible markets. 

The snow begins to melt in April, and the tliaw 
is so rapid that it is generally gone by the second or 
tiiird week. Vegetation then resumes its suspended 
powers; the fields are clothed with verdure, and 
spring can scarcely be aaid to exist before suroiaer 
» is at hand. In Upper Canada, the winters are much 
shorter tiian in Lower Canada, nor is the cold so in¬ 
tense. The spring opens, and the labours of the 
fanner commence six weeks or two months earlier 
than in tlie neighbourhood of Qujebec. The climate 
is not liable to the same extremes either of beat or 
cold, and the weather in autuma is usually favour* 
able for securing all the late crops, 
omucrcc. The exports nom Canada consist chiefly of oak and 
pine timber, deds, masts, and bow^rits, spars of oil 
denominations, staves, pot and pearl ashes, peltry, 
wheat, flour-biscuit, Indian corn, pulse, salt provi¬ 
sions, furs of vanous descriptions, and other miscel¬ 
laneous articles. The imports are wines, rum, sugar, 
molasses, coflbe, toltacco, salt, coals, and di sorts 
of n'onufacturcd articles from Great Britain. The 


St Lawrence was diminishod to IS7. But in fhd Canada- 
course of another period of ten years, about the year 
179d, not leM than 1 S 8 vessels were employed in 
the commerce of Canada, This increase was oc¬ 
casioned by the scarcity of pain which prevailed 
at that time in Britain, and in other countries of 
Europe; to supply the augmented demands from 
this quarter, there were exported from Canada ia 
that year 393,000 bushels of wheat, 18,000 barrels 
of flour, and 30,000 cwts. of biscuit- Thu high 
prices whidi were procured for those necessary arU* 
clcs, gave a powerful stimulus to industry in all its 
branches, and by increasing the capital of the colo¬ 
ny; gave it the means of carrying on a ntore extend¬ 
ed commerce. The following is an account of its 
exports and imports: 

For 1797, from Quebec, furs and other 


produce . - - L. a(»5,063 

Wheat, biscuit, and floor - 45,446 

Oak and pine timber, planks and staves 88,144 
Pot and pearl ashes 29,866 

Fisl), lumber, oil, Ac. from Labrador 
and Gaspg - • 88,800 


461,419 

Importe from England of manufactured 
goods, aad West India produce 838,814 


Ib 1789 aod the three following years, large ex- 
portations of pain took place, lo 1808, 1 , 010,000 
bushels of wheat, 88,000 barrels of flour, and 82,000 
carts, of biscuit were sent abroad; and the number 
of vessels engaged in tiie trade tlie colony was 
211 , the agpegatc burden of which amounted to 
8 fi ,000 tons. Apiculture in Canada has since been 
^neatly extended,—the surplus produce has of course 
increased, and we find the exports amounting for 
1807 to L. 813,900; the irajmrts to L. 467,2,94. 
In 1808 the exports had increased to L. 1,156,060, 
aad the imports to L. 610 , 000 . 

The following is an account of the value of tlie 
exports to the British coloiues in North America 
during four years previous to 1814 



Briiuii Produce. 

Foreign, 

Tolst. 

1810, 

L.1,464,383 

1,578,464 

L. 263,733 

L.l,748,116 

1811, 

266.095 

1.844,559 

1812, 

1,658,531 

2.51,158 

1,909.689 

1813, 

1,1.94,987 

284,032 

1 , 419,019 


commerce of Canada has been progressively increas¬ 
ing since it became a British colony. In the year 
1769 , the value of produce exported amounted to 
L. 163,105; and it employed 70 vessels belonging to 
Great Britain and to her subjects ia the diflerent 
colonies of North America. Not more twelve 
vessels were engaged at this period in the fidicrics 
of the tit Lawrence, and about six were sent to tlie 
West Indies. In the course of the next ten yeors, 
the trade aiqicars to have greatly inqirovod; and the 
jtiuniber of vdssels employed in 1775 was increased 
to 97 , containing 10,841 tons. In the succeeding 
tell wart, the number of vessels whidi entered tlie 

f i. ■. . 


This includes the exports to Nova Scotia and 
Newfisundland, whii'h being deducted, the annual 
value of the exports to Canada will not bn found to 
amount to more tlian one million. Since the year 
1808, therefore, its trade docs not appear to have 
materially increased. In 1808, the number of ves¬ 
sels which cleared outwards I'rom Britain to Canada 
was 179 , and the number of arrivals from Canada, in 
the same year, was 202. In 1815, those which 
cleared outwards amoimted only to 132, and those 
which entered inwards only to 138. This, however, 
is pobably owing to accidental circumstances; 
since it cannot be doubted that us the ii U>iior ad- 
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CMiatla. vuoccs In population and improvement, there will be 
a corresponding increase of external trade. 

1 ‘opiilaiioii. ® period after its original settlement, the 
colony of I'anada was neglected by the court of 
i'Vuncc, and its administration was left, in a great 
measure, to the discretion of individuals. In l66D, 
it was raised to the dignity of a royal government, 
and from this period its governors were appointed by 
a regular cutiiiiii>sioii from the king. Its inhabitants 
amounted to about 701)0, who, possessing the advan¬ 
tages of a free trade and of regular government, be¬ 
gun rapidly to incroisc; and, in ITl'i** their numbers 
had risen to a 0 , 000 . The colony would even have 
increased more rapidly, but, by the rashness of its 
governors, it was engaged in almost perpetual hosti¬ 
lity with the native tribes, by wliose continued in¬ 
cursions the attention of the settlers was distracted 
from agriculture tp war. Under these disadvanta- 
ges, however, its population had increased, in ] TSQt 
when it was conquered by the English, to 70 , 000 . 
The conquest of a country must be, regarded as a 
serious evil, even in circumstances the most favour¬ 
able ; and the revolution which took place, in conse¬ 
quence of this event, in the government and political 
institutions of Canada, tended, for some years, to 
retard its progress. The change of allegiance from 
one sovereign to another, was rendered as easy 
as possible to the inhabitants, by the lenient 
measures of the conquerors. Their laws were 
allowed to remain unaltered. They were secured 
in the undistiybcd possession of their lands un¬ 
der their ancient tenures, and in the free posses¬ 
sion of their religion. All religious property was 
respected, and every concession was made by the 
Bmish Government in favour of the peculiar cus¬ 
toms and manners of its new subjects. Under tms 
judicious management, tlic country soon began to 
improve, and, in the year 1775, its population, in¬ 
cluding the new settlers in Upper Canada, who could 
not amount to above some tliousands, bad increased 
to .90,000. In 1814, according to a regular census, 
the province of Lower Canada contained 335,000 
inhabitants. Of this number 235,000 may be reck¬ 
oned native Canadians, descendants of the original 
French settlers. The remainder is composed of emi- 

f rants from various nations, chiefly English, Scotch, 
risli, and American. In the year 1733, the settlers 
of Upper Canada were estimated at 10,000, of which 
the numerous frontier posts and garrisons constituted 
by far the greatest part. After this period, the number 
of settlers was augmented by a great acc^sion of loy¬ 
alists and disbanded soldiers, and by emij-rants from 
the United Stales, and from Great Britain, so that 
in the year 1814 the inhabitants of the province bad 
increased, according to the most accurate returns, 
to 95,000. Since the year 1793, the progress of 
this colony has been particularly rapid. In that 
year a solitary Indian wigwam stood where the town 
of York, the capital of Upper Canada, is now built. 

In the succeeding spring, the ground was marked 
out fur the future metropolis of the country, and it 
now contains 2500 inhabitants, and is fast increas¬ 
ing. It is the residence of the chief officers of go¬ 
vernment, both civil and military, and affords many 


of the more refined comfui-ta and conveniencies of Csmib. 
life. A newspaper is printed once a week, and its 
markets arc well supplied with every necessary front 
the adjacent lands, whicli are in a Iiigh state of cul¬ 
tivation. The other towns of Upper Canada are 
Kingston, Johnstown, and Cornwall. The two lat¬ 
ter contain only sixty or seventy houses, built of 
wood. The town of Kingston was founded in 1784 , 
and it now presents a front of nearly three quarters 
of a mile in length, and extending in breadth about 
Coo yards. It contains 370 houses, and the streets 
are regularly planned, crossing each other at right 
angles, though they are not paved. 

At the time when Canada was conquered by Bri-.Stale of 
tain, the lands throughout the country were univer-Lmdod 
sally held by feudal tenures, all of which.hping con-*’'®l'“''J 
firnicd by the British Government, stiirVetnain in . 
force. But the townships and tracts subsequently 
disposed of, have been, with two or three exceptions, 
granted in free and common soccage. Under the 
French Government, the lands were held immediate¬ 
ly from the King, either c« Jir/ or en roli/re s each 
proprietor being bound to render homage to the so¬ 
vereign, on his accession to the seignorial property. 

The revenues of the seigneurs arise from various 
sources. They are entiUed to certain fines from 
their vassals, which are paid on tlic alienation of any 
part of the property. In the event of a sale, a sum 
of money equal to a twelfth part of the price, is pay¬ 
able to the seignior, and he has also the right, with¬ 
in forty days aSler the sale, to take the property sold 
at the highest price offered,—a right, however, which 
is seldom exercised. In the event of new lands be¬ 
ing granted, a fifth part of the whole purchase money 
is payable to the seigneur, which, if paid immediate¬ 
ly, entitles the purchaser to a deduction of two-tliirds • 
of the fine. The vassals are also bound to griuil 
their corn at tlie lord’s mill, and this condition is 
found on many occasions to be exceedingly irksome. 

In a large seigniorv, for example, there may nut be 
more than one mill; and though it should be ten 
miles distant from the tenant’s farm, and although 
he might have his corn ground on better terms at 
some adjoining mill, he is, nevertheless, bound to 
carry it to the seignior’s mill, under a heavy penalty. 

Another evil of Uiese seignorial rights is, that they 
are by no means well defined, and that the vassal is, 
in consequence, subjepted to exorbitant and unjust 
demands, when the superior happens to be of a ra¬ 
pacious disposition. In the provincial assembly, the 
propriety of setting bounds to these undefined privi¬ 
leges has been frequently urged by the English 
members. But the French party, attached to old 
habits, which they found conducive to their interest, 
have hitherto strenuously and successfully resisted 
any alteration of the establislicd laws. ’Uie seignior 
is entitled to receive a tithe of the produce of all the 
fisheries which arc established within the bounds of 
his seignioty. He has also the privilege of felling 
the timber which grows in any part of Ills seigniory, 
for the purpose of erecting mills, repairing roads, 
or constructing new ones, or for any otlier purpose^ 
of general utility. Many proprietors of seigniories^ 
have acquired wealth from these revenues, as the sales j 
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and transfers of landed property Iiagre of‘late ye^ 
become numerous. 

Lands held by Roman CatboHi^, uod^ 
the aforementioned tenures, are still further subject 
to the payment of one tvrenty-sixth part of all tbs 
grain produced u[)on them, for the maintenance of 
their curates, and to occasional assessments for build¬ 
ing and repairing churches. The lands of the 
province, which are not held under these tenures, 
are subjected to a reservation out of the produce of 
two-sevenths, one of which goes to die Crown, and 
the other is set apart tor the maintenance of the 
Protestant clergy. 

'I'hc laws of lingland, both civil and criminal, were 
introduced into Canada after its conquest in 1?59; 
and the criminal code of Britain, which freed the 
Canadians from the tyrannical modes of procedure 
to which they were formerly exposed, was generally 
considered as a most important improvement. But 
the civil code of England was not received with 
ccpial satisfaction. The inhabitai^ts were attached 
by habit and prejudice to the ancient system by 
which property was regulated; and, by the act of 
177.'>, therefore, that system was restored. The go¬ 
vernment of the country was, at the same time, vest¬ 
ed ill a council, composed of certain individuals^ 
chosen by the sovereign. In J793, by the Slit 
Geo. 111., all the advantages of the British Con¬ 
stitution vrere extended to Canada. Tvro houses of 
legislature w ere at the same time appointed, namely, a 
legislative council and assembly. The legislative 
Council of Upper Canada consists of not fewer than 
seven members; and that of Lower Canada of nojt' 
fewer than fifteen, appointed by the King. The house 
of assembly is composed of fifly-two members, who are 
generally extensive proprietors of land. In the dis¬ 
tricts and counties, the possessors of a property of 
the annual value of forty shillings are qualincd to vote; 
and in the city of Quebec and the other towns, the 
voters must either be possessed of a dwelling-house, 
and a piece of ground, of not less annual value than 
L. 5 Sterling; or they must have been settled for a 
year, and have paid one year’s rent, not under L. 10. 
There exists no disqualmcation in this country for 
any office, or for the exercise of any political privi¬ 
lege, on account of religious tenets; and great prac¬ 
tical benefit is found to re$u{l from this unreserved 
toleration, which has the efieifit of reconciling the dif¬ 
ferent sectaries to each other, and of abuing that 
mutual rancour necessarily arising from a system of 
exclusion. The executive government consists, of a 
Governor, who is generally a military officer, and Com¬ 
mander of the forces, a Lieutenant-Governor, and ai^ 
Executive Council, aihounting to seventeen, ap¬ 
pointed by the King, and exercising an influence m 
the affairs of the province, similar , to that of the 
Frivy Council in the affairs of England. The Gover¬ 
nor has the power to prorogue and to dissolve the as¬ 
sembly. lie is also invested with the prerogative of 
giving t.lic royal assent or refusal to all acts which 
have been approved by the two houses of Icgisia-- 
ture. 

The following table of the roads and distances in 
Canada may^{>j 5 ,J[ound useful. 
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Roads end Dista^m in Canada, 
From Quebec to ^lalifhx. 

From Quebec to Point Levi, across the river 
, Thence to the portage at Riviere du Cap 
Thence to Thntskuata 
Thence to settleinent of Maduaska 
Thence to the great falls in River St John 
Thence to Predericktown 
Thence to St John's - . 

Thence to Halifax - . '. 




MUrr. 

1 

Ull 

86 

45 

45 

180 

90 

mi 

708 


From Quebec to Michillimakinak, at thi entrance of 
Lake Huron* 


To Montreal 

mcK 

184 

To Coteau du Lac 

225 

To Cornwall, 

- 266 

To Matilda 

301 

To Augusta 

385 

To Kingston 

- 885 

To Niagara 

525 

To For^ Erie 

- 560 

To Detroit 

- 790 

To Michiliimakinak 

- 1107 


4698 


From Quebec to New York, by way of MontreaL 


To Cape Rouge 

Miles. 

9 


To St Augustin 

9 


To Jacques Cartier 
To St Anne’s 

15 


SO 


To Three Rivers 

22 

85' 



To Riviere du Loup 

27 


To Bcrthier , , - 

22 


To Repentigne 

32 


To Montrem 

- 18 


To Lkpfawie ‘ 


99 

9 

Tu St John's 

14 


To Isle au Noix 

14,1 


To Windmill Point 

12 


To Savage’s Point 

To Sandbar 

* .'A 6 " 

■■ 20 




in the States 

Hf 

<4 

To Skenesburgh 
To Fort Anne 
To Dumont Ferry 
To Waterford 
To Albany City 

To Hudson City 

Carry forward, 
4 o 


14 

78 

12 

24 

24 

12 

34 


89 


150 

184 



<>oi’ 


Cm a 0 .tt 

„ 1 ! 
CsiiJiy 


,l!Srtatt4ii«-’.-''?'3>‘ ' 




Brough?:;i^; 5 -A>^,', m 
Tq ttlii««be«k . • •'ry>'k-vj,J v, $1,. 

To PongMccepsie •r-.w’j;; -* 17 i-' 

To Peciskili - . - ' 34 ' ; 

To Kingsbridge • S4 . 

To New York - • 14. Vi' 

■— 164’;-' 


' 
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'I he cxpcnce of travelliDg po^t in Lower Caoeda 
!^ Is, currency per league. The Awerteap, packets 
on Lidcu Champlain, charge from three to. four doL 
iars for the passage from St John’s to Skepesburgh, 

!( distance of nearly l60 miles, and from Skenes- 
burgh the tntveiiOP proceeds to New York, in a 
waggon ojr mgef at tbo rate oC 3d. Sterling per 
mire. ' ; •• - ' ^ 

See 4 Tapt^aphienlUescriptioti^H^ Province^ 
I,cnver Canada, vailh Remarks upotai-Vj^ Canada, 
by Jos. Couchette, Esq. 18l4i-»W(ud'» .Tt^h 
through the States ^ North Ameripa m Ts7^$, 1,71)6, 
1797 .—Harlot’s Travels through the' Camdes, 1807. 
•-prey’s fetters from Canada^hmhatdn:Trgxds 
lit North America, 1814. To.) 

' CANARY ISLANDS. In tho EnCwlopaedm will 
be found some account of this Archtpelago^ so .fiur as 
known at,the time of iU pul^icatioB.. . Shtcethat Ume^ 
M. D017 da St Viaceat Im pai^ishedMslEafoy on tAe’ 
Fortunate Ldands, iii sHiieh, besides giving the result 
of his own observations, he has iecJlected, witb-g^t 
industry, all that is to be found in the Spanish writers 
on tha subiect. M.. Humboldt aUo, who, h» hia way 
to South America, ascended the Peak of TOneriffe, 
lias Goininunicated, in his Personal Narrative, a nutn- 
ber of learned end eurious ntmaaliaf' Fvoin /tiiese 
sources we faaye (derived a cqiisidainibie-wccession of 
new materials. 

OrkinM Ilf It >• aot proposed to follow M. Bory ihtO his spe- 
inMisnts. {ptlation ooPCorning the ancknt Atlpnito Continent, 
ef which the Canaries appear.^ to hiin to hate com¬ 
posed a fragnient; because.tho pihole>d)eotyiwpears 
to us destuute of any solid foundatioiw He has 
collected, however, the earijsSpaniab historians, 

' a variety of particular respecting, tnatwingular pM- 
pie, muled the Guanebes, by whom , the Canariea . 
. were originally inhabited. They appeSv-to have 
coAsiderwIy surpassed in civiliaatlon, both* the inha¬ 
bitants oftfaeWest India Islands, anddiose of the op¬ 
posite Conttdent of Afoica. ^ Tbe.,nMst> -remarkable 
'of their cimj^s, and of wMdx memMaentostiU re¬ 
main, waSTlWt of emli^dilti^g the-, bodies/of jthw 
dead. This operatippg^^^rfnnpedil^eKtraigting . 
die intestines, washing thewhoto,body.inUi>salt water, 
end filling the large caviims witii aromatic plants, 
lie bodies were then dried in the, heatofi the sun, 
or, if "that were wanting, Jn a stove- . "Where this 
mediod was tdo'expensive, emrsoswa, liquids, eal-,.;. 
culated to destroy the intestines, were, merely pour¬ 
ed down-the throat previous to desicuatma. The' 
embahnent being comjdeted, usuatly in about fiftden 
days, the. body was sewed up in- several folds of 
goatricin, was placed 'in a* chest or coffin, cut ..out 

6 


from asingip ptecO'Of wood,'and-.waii, lodged Csm^ 
in .a greftto excavated from the rocl^ and the Mands 
entraoee'of whuds.was.'carefully guarded. These' 
mommies or sams, aethey are called, when foaBd.at 
tiM present'day^. are of a tanoed colour, and usually 
pi aui'agreeable odour,, They are often perfoctly 
well pireserveiL pastiouludy the.hair; the features 
are dutinct, but drawn baw: the belly sunk. On 
heieg taken out of foe goat .skins, and exposed to 
the air, they fall grafoialTy, intoudust. 

The ^anisb^antbprs have translated some speei- 
nmna df the poetry; of tlie Guanelies, which* display 
coasidcrd>le.. imagination and sensibility. The fo- 
RtaWa app^aT" fot nave been treated with a respect 
very uimsual among savage tribes. In the island of 
Lancerota,.a pluialhy.of husbands is. nod to have 
prevailed, as in Ifoihet, There were a species of ' 
veetd'-prieatesaM.oaikd Malgades, who were held in 
tlip utpfo^' veneration, and sujqiQsed; to enjoy pecu¬ 
liar comunication with the divinity. The form of 
goyeraihe.t>t. waa h^bly aristocratic. A tradition 

S eaaiiedi that. foe. nobles were created first,, and had 
e property* of. foe eardi, and of all its productions 
vested in theme after*which a supplementary crea- 
tltm'took* place, of beinge: destined solely to perform 
tlte! office of slaves. They had a king, however, but 
ofiMnuted powhr. There are reports of the existr 
enee. onioiig fob Chtaaches, of a race of giants; and 
tbeh Spanish aonahkmuhtton one chief who waanine, 
and: another; who. was fourteen feet in hmght; but 
cheflQ>.aieievidently ffihlc^ such as are foam in the 
C8^ traditMilia^ Of every nation. 

Ine Guanchfo have long been entire extii^t. 

They n^e a vjgoraua resistance to the invaders; 
but<tha swo^ the SponigriU, aided by a pestUeu- 
tiohdisaifoer^' soon swwt eatijFoly this ancieot popu- 
lafomiroaa foa fiteac^these ialvds.. 

The kilbnnalion furnish:^ by- Humboldt relates Piiyaicai 
oluefiy.to, th» physicalaiy^t aqil ncesent state of the 
Canaries. Inaaceading; foe. Peak of Tenerilfo, be Teneritte. 
foimdfive zones of vegetation. The first was that of 
vines, rising aboitf tw)»oa three hgiuirod toises above 
the sea,: ItfosmafoeauJ^pabkof the islaafowMcb Is 
machinbifoitnih or,CMN^i%:«ultivate<l. Here cosn, 
the vine, theolhmiJt^fiaitatieea^ Europe, fomdate, 
tbo/flaatain, the Iafoan^f(gf...the:araw;Coil^«m, are 
found in^a fiouriaifott.Bjtatei.. The. bread-fruit, cin¬ 
namon, oo&a oda .^ye.^been.tried with suc¬ 
cess. ']^: 8 eoODd zone, or that itf.foe laurels, con- 
taisaifoei^ wooded pact a&Teaarifo.. It contains, four 
8 peci.es 5 of laurel, an oak ressfobtiog/ the qaercus 
Tmiea of THbeL a nafore olive, the. largest tree of 
tbiaaone, andseveraL-speoies of myrtle. The third 
zose^begiiMiiQg atffoe.bdigiht of 900. toises, and ex- 
tending^; 4 QO.Upwaidai*ceDBista esntirely of a vast pine 
fojiesli- The. tree resomhled the Scotch fir; but M. 
Humboiski not. haying ADrOpportuaity of examining 
foe ftuctifiaatioo, could not. detmvune wJiether there 
was any! thing peculiar in the species. The fourth 
and) fifth;zones, called, those of Ute Betama and the 
Gmssinm^iceaaiattof an itumense plsin^ or rather sea, 
of sanil, covered with pumice stones and large blocks 
of. obsidisub. In itaJower pact, are scattered tufts of 
foe retains ^lyiaftiMni ttvii^imm o f Ai^o nk a.beautir 

-At ‘ 



Ctmtf 

latwidi. 


fill p&mt, «)H»e odoriferous 


dtpod tiioni^ .hcMjlits,«}a.cli 


are 

the flesh of the goate who f^d ^||pod .^iieni; those not 

the u{^er end of the plaint^ ora^g anS IMmS ti^4%l)^j(^\||9ifi|^pli»i.IiilgirOrP^ Co-' 

faintly straggle-against theVv-wcaiHG.. nsttoe^^^wV Tosgof/^^nigtiBdhV l^ch M Chinw^ or 

1530 toises above the sea,-'they ^'cHed ayn|tii>n M^t^iRtwi^ GoaMose go. ferge ^'^fuapsi tl 
commonly caUed Ihe Engli^- Ha&, cffifl^iiDg of. 'pit^g, o^er^ vj^j^st^oh^vai^ set 

a cavern'thclosed between t#o rochs. Hore uiev <; V,^ immcnsity^.of distaiico«i'where ii'1|>lue e 
spent the night, suffering considerably feom cold, p^ryitint'ls umferndy . spread over the/.lmi 
Next morning, after two hours walk, diey came to'a . llie Featc bf Ten«rw^< feoia jltKiSlea^f .fei 
small plain called Jllta Viaa, where persons ca^ed . ’ fecal jpositiop, Junitea *^0 Bdea^^i(^j»f -}ei 
Neneros were collecting snow for the Ibfeof tho ib- ' iiwi^}ta:|g ^icb arise i 

habitants of the coast. Then began' the Wwii^ibffly/dt^mfrom ife4»pa ir(g|t^i^ 

a tract entirely destitute of mould, covered; yrBh sea,’ bpi'we^^'^so tlfe:fbt;eiito of 
fragments of lava, which, sinking beneath the Teet^ iitfaidbiteiS part of tAe;.«OM(^;in .a 
rendered the asc<^nt very laborioua. The-^ideswow produce, the most b'ea|^ful " 
eainestly dissuaded them from proceedmg flflther, cefeurfeg. The vofeaiid sees 
and were fo^d, on eitamii^ioQ, nerer tio bare (hfen*’ its■al86(^ the. little isle .which. 
selves reached the isamtnitk ^Atthe tsh^fty oT^ shoots up ^tu «be bosota ^;the'>S^iM:'tit,e 
Malpays, however, the travelltws ciiin0..^to'h' snudl' tfai«e .tiiiKS>.feftte^d>Mi the 
plain, whence they saw rising the cone of the piiton. .float fe the. simmir.” The risniiiddibfe itli 
hillock is extremely ateep, awd is so covered redeye of the obui^here iacreaseiiV<M^i^%' i 
vrith volcanic arites and fluguenU of pumice, etane, parent prbkimity in which the ban£^;'vini 
as to render the ascent scarcely'pos^e.. 'Tl^ and gardens cfn the coaiU are 6«Md., r . 
succeeded only by following a eurreat of ipid'lavji, The-Peak ai:^eared tchHui^oldt to be &oi 

the wredcs of which formed a wadi of seorfensroC^ entirely'of yefeanic pr^uotst iritbout ruw hi|h 
by grasping the points of which, in hidf an hoer» they prittfit^e rooks.. -lt»pecuHariydibitingwu|ifld 


Tossei/^huptadbs,'kuch M ChiniwM^ or 

M^t^iROsi^ eoMose to. fer^ ^'^fuais, thafe the 
'pit^g, eewerhd wim't^. v!^g^!|^oh,vare seen only 
; immensity^.of distance^'where ii'lhfee and va-' 
pOuryitini is umformly . spread over the/.landscope. 
The Peak Of TenerwAi feoia its; ^sleod^f .form and 
’ fecal positiop, Junitea'foe adsw^^ii^^l^-feps..foifty 
^icb arise Mgh'ts. 

Wwil|fibtfly/d%pver from its 4 »p a yisit'.Oit^bfo'of 
sea,’ bpt'we^^'^so tl^Tot;^ of Te!|i^iim-.ppd'the 
iitfaifoiteiS part of tbp.ooMts^; in .a 
produce the most beo^ful " ' 
cefeurfeg. The vofeaifef seri 
its■lsa 6 (^ foe. little isle .which. 




float in foe.yt^ijiiir.” .The ' rinw^le'd:rkiu|^!' 
reakey of the atnfet^here iacreasek'^yuo^ ^ 


parent prbkimity in which foe . ■ vineyiMs, 

and gardens on the coam are bebrid.. r ;> . 

The-Peak ai:^eared tchHui^otdt to be ,&<Ki^^di4 
entirely of yofeanic produotst' ydfoout mm 
primithre rooks.. It fspecuHariydibringwahod'liy the 


reached the top. This toIoibo aj^eared of 

boldt the most cfeSeult to ascend of any he-^fliid. .:. tw hamedi^ rimnity-of idniOBrimy ufow vofeono. 


seen, except that of JoFuHo.hi Mexico. - <! 

On arriving at foe summit, our. traveller'was sur¬ 
prised to And sixurcely room to sit down. Tte 
crater was inclosed with a small circular wall of por- 
phyrttic lava, with basis of pitefastooe. This'wril, 
at a little distsmee, has foe tmpearanoo of a -amidl 
cylinder or a truncated cone. It wooid'havu endridy 
blocked up the approach to the erM!er,had'fome bOt ^ 


been a breach on foe cast side, 


widchthty 


descended into die funnel. They feaud it of <an'ellip¬ 
tic form, 300 feet in length, mid flOO! 0 &)hii«udth. '<lt 
» remarkable, foat these djmenrions «re oufo aiftAh 
part of those of foe crater of Vesuvina... in-feet, 
very lofty volcanoes usually throw 'Oatfon; inMtnrby 
lati^ openings, so that some of foe gTeatesOnnwM^ 
the Andes have very small apertures Ui foie iummit. 
The inside of the funnel indicated fonappeoraim of 
a crater winch'had not thrown out flre-rar .foOanuids 
of years. There were none of those hqmrs of'seo* 
rise and ashes, which mark : recent v^dcanic ai^nt 
foe floor was strewed with feagmentsiof stony hfoast 
which the action of time had detached feura-foo sides. 
The strata along the edges were wy irregularly 
piled over each ofoer, oxliibiting varioua grotesque 
ramifications. The incloring wall is anew ifoite -at 
its surface, owing to foe action of suiphario mtidgaa 
on pitchstone porphyry. The atm^t of foe whole 
is ratiier curious thim awful. *' ^e majesty of the 
site consists in ks efevation above the levd ef foe 
ocean, m the profound sditude of those lofty re¬ 
gions, and the immense spaoe over which foe .eye 
ranges.” 

'^viewdVom this point is described by Hum¬ 
boldt os interestmg in a very-peculiar oumner. He 
observes, Travellers have learnt by ecperience, 
foat views from foe summit of very 1^, ptonefoing 


iIt.altemat«iK 9 tifo,'and<pas 8 e 8 int 0 i.ptt’tnfee, fe a mau- 
wltioh .eoarinoed .opr CniveUer that ptumco was 
noerely tumefied obsidian. - T^ae two rocks, fo> 
gefoee with a porphyry eon^dog of vitreous lava in 
a basis , of ..pitohiioiM, composed foe whole up^ 
part uf the tlfeak, c^A^hMgh foe erpter was entii^'ly 
silent, yet, near. fosi sUm^t, vapour, which, conden¬ 
sed into, pure water,!iiSSued from, diflin'enfe grades, 
coiled foe'NoMrils .^foe Peak^ 

Tbe^acfovetvdeaiiM of Tenerifie.afe.,conridei^ 
by.'Hanfodldt to -be..merely, lateral ecupSMS'of foe. 

^reat vpleimci. ^ The duly one recently m .operation,. 

M foe vofeaiio ef. Qfoorra, situated on foe west side 
of.-foa^Pfok. long sileooc, it began its dis- 

obar^ on. foe wight of foe. fifo of June 1799- A 
hoHow and stifled aounfl was first-heard, like that of 
distont founder a. loitdmr noise, like that of 
matter I, , {(f'diotetit ebullftfen $ .after which another 
eoitod,' wldfo 'resembled a great discharge of actfl- 
fery. A'foortdnterVal still elapsed; tfll foe liquified 
ewfotanees be^ to ascimd. .Pour mouths were 
opened, of whkdi^he two highest threw up mUy red- 
-imatmiei. Tbe; third poured out lava, bui fomly; 
and it is fortunately surrounded by .a rathpart; of 
socks, foe Httervhl betwem which :ahd the volcano 
must be filled up,.before.foe stream could reach the 
cidtivatedifidds. 

Humboldt , observed the other islands merely by Aspect of 
sailing along their coasts. Lancerota exhibited every 
mark, of having been recently overwhelmed by vof-^*"*'** 
eanic agency. . This ^qiears to.have taken place in 
1790, when mne villain were entirely destroyed. 

The summit of ita great volcano did not appear to 
eatceed 300 toises. The coast of Graoiosa is distin- 
guifoed by rocks of basalt 500 or 600 feet high, 
whicfa.frow* hi.pespendii^ar walls over foe. ocean, 
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like the ruins of vast edifices. Qoc of them so ex¬ 
actly resembled a castle, that the French captain 
saluted it, and sent 4 hoat on shore to make some 
inquiries of the governor. 

All the rocks which Humboldt observed, were 
thus either volcanic, or of very recent trap forma¬ 
tion. M. Broussonnet. however, who spent a lon^ 
time upon these islands, staled, that Gomera waS 
composed of the primitive rocks of granite and mica 
slate. The Grand Canary has never been explored; 
hut it struck Iluniboldt a« wearing a different, ^s^cct 
from the rest, its mountains being disposed In pa¬ 
rallel chains. 

The eastern side of the Island of Tenoriffe is cn- 
tirely naked and barren; but tlie northern and west¬ 
ern sides are beautiful and fertile. It does not pro¬ 
duce two-thirds of the corn necessaiy for its own 
consumption, but js supplied IVutn the other islands. 
Santa Cruz, the capiul, is situ^c4|,<»' eastern 
side; the convenience of the harbour and situation 
compensating for the barrenn'’sg of the surrounding 
country. It supporu itself by trade, forming, as it 
were, a great caravansary between Spain and the 
Indies. English ships often touch at this port for 
fresh provisions, which ore obtained of excellent qua¬ 
lity, though chiefly from the neighbouring island of 
Canary. The appearance of this city, which exhi¬ 
bits houses of dazzling whiteness* with flat roofs, 


Tl>e following statement is given by Humboldt of 
the progressive population of the different islands.— 


The inhabitants are said to be of an active and 
industrious disposition. They have emigrated in 
great numbers to the different parts of South Ame¬ 
rica, where they are supposed to be as numerous as 
in their native islands. I'hey are fund of consider¬ 
ing these us a portion of European Spain, to whose 
literature they Iiave made sonic not unimportant ad¬ 
ditions, by the labours of Clavijo, Vieyra, Yriarte, 


and windows witnout gTass, stuck against a perpen^'and Betancourt. A most formidable list of prohi- 
dicular wall of basaltic rocks, ojipeared very un- bited books is exhibited at Laguna, but tins on- 
■ “' ly whets tiieir avidity after these forbidden trea- 


pleasing to Humboldt. Tlie streets, however, are 
neat, with foot-walks on each side. The houses 
within are remarkably spacious j the halls and gal¬ 
leries so extensive as. in M. Bory’s opinion, to ex¬ 
clude the comfortable feeling of a house, and rather 
to suggest that of un open space. 'Jhe road is ex¬ 
cellent, and forhis the chief recommendation of 
Santa Cruz. The harbour is well built, but the 
landing difficult and even dangerous. The popula¬ 
tion is estimated at 8000 souls. 

Laguna is the nominal capital of Tenoriffe, and 
cont^is the tribunals belonging to the island; but 
since the volcano of 1706 destroyed its port of Ga- 
riichico, then the finest on the island, its commerce 
has been supplanted by that of Santa Cruz, and it 
has been in a state of rapid decline. It still, how¬ 
ever, 'contains {JOOO inhabitants. The situation is 
beautiful, about SHO toues higher than Santa Cruz, 
and crowned by a wood of laurel, myrtle, and arbu¬ 
tus, whidi maintains a delightful coolness. UTic si¬ 
tuation of Orotova is still finer, and it is refreshed by 
numerous rivulets passing even through the streets. 
Its aspect, however, is gloomy and deserted, and it 
is chiefly inhabited by a haughty race of nobility. 
The population amounts to 70 OO, with SOOO in its 
port of Santa Cruz. The road is bad. 

The other islands have been very little examined. 
Thh Grand Canary is .said to surpass Tencriffe in 
fertility, but has been much neglected. Its chief 
town, Ciiidad de las Palmas, contains upwards of 
9000 inhabitants, and is the ecclesiastical capital of 
the islands. Lancerota and. Fortaventura are the 
most arid, and their soil so nearly resembles that of 
the African continent, that the .camel has been in¬ 
troduced with success. 
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POPULAl'ION 

in 

1678- 

1745. 

1768. 

• 790. ‘ 

Teneriffc . . 

^73 

49,112 

60,218 

66,354 

70,000 

Grand Canary 

60 

20,458 

.33,86* 

41,082 

50.000 

Palma . . . 

27 

13,892 

17,580 

19.1.95 

22,600 

Lancerota . 

26 


7,210 

9-705 

10,000 

Fortaventura 

6 S 


7,882 

8.86.3 

9,000 

Gomera . . 

14 

437s 

6.2.51 

6,645 

7,400 

Terro . . . 

7 

3297 

3,687 

4,022 

5,000 

Total 

270 

,11 s, , ■ 

136,192:155,866 

174,000 


suree. 

The chief article of export is wine; of which the 
average produce in Tengriffc is estimated by M. Bory 
at 82,000 pipes. ' Lord Macartney reckons 2.9,000, 
and Mr Anderson (in Cook’s 7’fiird Voyage) 40,000; 
but this last amount is doubtless greatly exaggerated. 

A large proportion is consumed in the island; the ex¬ 
port, chiefly to Britain and America, amounts to 8000 
or 9000 pipes. The other exports are brandy, raw 
silk, soda, and some fruits, which, however, are not 
equal in quality to those of Portugal. The revenue 
amounts to 242.000 piastres. (b.) 

CANKON, THE ART OF CASTING. Formcrl-y the 
mould for carting cannon was of loam, and now 
is usually made of dry sand. I.oam for making Muuldit. 
moulds, is an earth consisting principally of clay. It 
is passed through sieves and tlien mixed, whilst wet, 
with horse dung, cow’s hair, chopjied straw, or tow 
cut short;, tl^ loam being mixed up with one of 
these substantilii, they are well lieat up together on 
a wooden board with on iron bar; by this addition, 
the loam becomes susceptible of being dried rapidly 
without cracking. I'he most attenuated loam is 
used for the surface of the mould that is to come 
in contact witJi the metal, to the end that the sur¬ 
face may come off smooth. The loam-moulders are 
a particular clocis of workmen different from the 
common sand-moulders. The business to which 
they are bred, consists in making ot ioam and of 
dry sand, the moulds for steam-engine cylinders, 
pipes for conveying water, boilers, guns and other 
large articles. 

Formerly on a tapering wooden spindle, entwined 
with straw ropes, a modJ was made of loam, copied 
to 




Cannon, exactly fr(y the pattern gfln; thkSnc^f waf 
ed over a co)^ of wood aahe^t mix^ witfi 
S ter. By nieans of this coal, no adhesion , took |4|ee 

the Loam, between the convex model the loptn which WM 
MouMa. afterwards applied; over this coat of ashes, aucgies- 
sivc coats of loam were applied, each being d^h^d by 
fire before the next was.laid on; .the whole .was 
bound externally with longitudinal iron bars, dnd 
with hoops transversely. Over this carcass of iron, 
a coat of plaster of Paris was applied. ,This was 
dried, and then the spindle and its envelope of 
straw was tideen out. The interior convex mode:! 
being thus deprived of its core and support, fell to 
pieces and w.is picked out; and then a hollow mould 
of (he gun remained. In this way the mould for 
* the body of the piece was formed; the moulds for 
the breecli and head were made separably; these 
three parts wore joined together so as to fbrm a 
* complete mould. This method of moulding guns 
ro(|uircd the construction of a new convex model for 
every gun that was moulded; It was used in the 
French (joverninent founderios of Dbuai, Ruelle, 
near Paris, and Strasburg, in 1794. 

Anntlirr fhu following method of constructing the loam* 

MciboJ. mould, is an improvement on that just mentioned:. 
A model of wood, or to prevent change of fornl 
by moisture, a model of brass or pevrter is madn 
and formed on the turning lathe, with. its exte¬ 
rior surface exactly resembling'that of tiie. gitn,. 
with iu head and the square piece at the casca- 
bel; if the model is of metal, it is.made hollow for 
the sake of lightness. This model is laid with itS'. 
longitudinal axis horizontal, ond one half immersed ■ 
in a bed of sand; upon that part of the model which 
projects above the sand, successive coats of loanii are 
applied and pressed on the model.' When the first, 
layer is dried by fire, a second layer is (qiplied and^ 
dried, and so on till the model is covered with’a* 
coat of loam four or five inches Uiick. Over this an , 
iron carcass is applied, and over the carcMS another 
coat of loam. The mould with the model. in it is 
now turned, so that the half already covered with 
loam shall be lowermost. The plafii surface of' the 
" 'loiun wfflcli had been in contact with the sand. Is 
painted over with a coat of blacking, composad of 
finely powdered charcoal mixed with clayed water; 
this prevents the adhesion of the flat surface with 
tho loam that is to be laid on it. A layer of loom 
is applied upon the nak||| half of the model.. This is , 
dried, and sev^l more layers are applied succes¬ 
sively. A carcass is put over the loam correspond¬ 
ing to the carcass of the first half, so that these two 
carcasses can be bound together with bolts and 
wedge-formed keys, with screw-bolts and nUts, or 
tied with iron-wire. When the lotnn is dry, the 
upper half of the mould is lifted off, the modal is 
taken out, and the interior surfaces'of both parts of 
the mould are painted over with blacking; tfiis pre¬ 
vents the loam from being mAlced, and from adher¬ 
ing to tlie hot metal. Tlie two halves of the mould 
are then put jtogether, and the carcasses are firmly 
connected by their bolts; the whole is thoroughly 
dried by fire. When dried, the mould is placed ver¬ 
tically in the pit of the casting house, with die 




href4f lowerinostf 'S^ is beat round it for supjmrt, 
afi'd ihp m'eUd it ppured in. at,, tlie,, top of the he^. 

•. .This meth^ was pritctlsedin the Arseni ef I^ris in 
■'.ji®*. ■' . ' 

, llie .most^i^prevcd ni^hpd. of .constructing the Dry Sami 
, .mpuiii ofa gun is ih. dty sand, ahd;..thi8 is tlie me 
.^.llhod no^..pfacti^d in Bcitaht^ Giins case in loam 
' do,dot cpnteiirbm the moiiid with a surfiice so cor- 
.,r^tly rcseniblii^ l^Ipf tha model those cast.in 
. ' dty sand, and i|i oird^ to rendhr the s.iihface correct, 

''anA'‘.to' remedy defects, it w'as. a]^A,^s necessary to 
iwhj^t. thcha to' tlie process of turning. . In-guns 
carefuliy catt in drjr^sgnd, the process, of. turning 
might be'dispensed iltitfi, the'ggn'VoMld thep'^be 
strengtiienad byouter ski.Q of yrhic^, ha-: 
ving cooled mordHpidljr than thie othfr iis tlie 

hardest; 'this outer,;skin is i^. less. rust ' 

than thesurf^ela^'bUreby turuihjg, lt|la Wuld: of ^ •, « 

a guti'in diy timdi'^-the smne tiUie that'it'js iQOtp!. 
accurate, iiidso spo^f-niade anddried than a loain>". ; 

. mould. Dry. 8and,.Dib’tildipg is 'a part of the. mwi-S 
ness ofthe loam<mottiden' 

The sand fbr.dry Sand-iiiouldinjga is ma^e by tmx- 
ing a quantity of sharp rehrdetory sand with w^ar . 
in which clay lias, been'diluted.AfWr ' the n»^re . 

I b thproughjy made; if, a ha&difbl is'-grii'sped, etra on- ’: 

bpenang mb nond the band rct^ns Uie form given it, 
then the. conststentm of the mixture is good. The 
.,iaad should have, the following qualit^i Isii It 
ishotild not. be fusible by the. heat of meltod cast- - 
iron;, if it were, it nrouid .adheie i& the metal, and •: 
make the surface of the gun rough. 2d^,.ItmU8t. 
bfr sharp, and composed of angular particifes; if the 
particles of the sand, were round, it would not hold 
'together on taking, out the model. 3(Uy, It must ■ 
not contain too much .clay, for in that case it wdtdd 
crack HI-dtyiog; .'.4f^. It must contain a .chrtain 
proportiou of my to retain tt^ form thatithe model 
impresses oh it., •" * ■ ' 

For . dry sa»d-moul4ing, a pattern of Wod may hCTbe ModeL 
used,, turned exactly to .tlic form of the gun; or to . 
avoid expansion Atom humidity, the model or jpattero^' 
as it is termed in the fbunderies, maybe of inctai; 

Brass or pewter are preferable to' iron for 'mukirlg ■ - 
patterns, as a. smooth sur&ce may he mbre e^iiy 
given timm,' so that they may leave a correct im¬ 
pression and may come oUt well from the sand.' . - 
Xhe metallic pattern is hollow, that it may be lighter 
and more easily handled; it is in diflerent {uecesi 
eadi piece fits into die adjacent niece by a nmbet, - . 

The length of each piece of the mboel'Sfapukf be 
a very little greater man the given lengdi^df tho 
corresponding p^rt of the gun; because die length 
of the mould is the lengt|i of the gun whilst hot; 
and this is longer than the length m the gun . when 
it comes to die temperature of the atmosphere, at 
which temperature the dimensions, of the guns are 
given. It has been estimated that, some kinds of 
cast-iron contract six-hundredths of an inch in a 
foot, in passing from the Uqpid state to the tempera¬ 
ture of the atmosphere. This contraction is not 
considerable enough to be taken into consideration 
in the diameter of the pattern. The shrinking of 
the sand in drying, thoiqld* considerable, tends like- 
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wrtiw td -initke 'th« apiece shonteiti -iiMif<!• amf, 


undiithe.boK; if rtM* rdone, Camion. 


tivtttlir nukiiig the pitUerii a 4itl^ htnger ithwtlie there •'nmuid he «n, interval b^weeu tte adjacent 
ditncuaioQft (uken front a ges umal feanpeni' aiirfaoitR of the«m4t<^<Migfa which the ipeial would 
ture. The patterns of tlie. truniomi are attach^ to - Bli86>Btid form,ado; 

aI i.1. .1 __ • j«_ L — ._ _ *«n- _ d. ^ 


ti» pattern of the Heeand reinloroe by acreva. so-os 
to be unscrewed and separated when thc .pafttom'U. 
to he lifted out of the aaad. 

Gan-BoxSs. fhe guo-box, in which the dtj aand mould ia 
to be formed, is of .cast- 
iron, and cast in sand, it 
consists of several .portions; 
each of these portions has 
flanges by which it is fixed to 
the others, and > the whole, 
when conaected together, 
form the guo-box. In the 
flanges, are hotes through 
' which bolts are ,|MMed ; we 
.bolts ara'SOCurod by wwdge- 
forncd lceys; thus uk’ dimr- 
eat parts of the box are fina- 
ly held together. The two., 
poniona of gua-lxNt which 
contain tbe>bree^'ru^ and 
oeumabel are singl^ not bdog 
divided longltmunolly. , Each 
of the other five transverse 
portions is divided longitudi¬ 
nally into two. A 'ha^e is 
fixed to eaoh .port^n of the 
box, for the, pwpase'ofv^v- 
ing it. . The up^ transverse 
portion .AA ctmtoiiM tbegun- 
head. ' In each of- the two 
.portkmt SB, whidi ipoOIhun 
the second reinferce, .there is 
a lateral piiajeotion t0t the 
trunidat. jfoo figure repre¬ 
sents the'gun-box ..with the 
breech lowermost; in the pod- 
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tionhiVhKhit is placed when the rmetal ia poured hi. 

To make Utc «aad<U<^ pnttm .<of/tlie"jtaweCh >is 
fltst placed dri abdaifi, «nd the .cMiies|MHiding-per- 
^ of Uh) gon-boK is put over it, Md saod k ram- 
, med between thernttem dad the box. tbe flat ox-. 
pined surface of the sand k ptd'nted Over widi'blacfc- 
Mg, wbieb coiMuta of eharcoid and clayed water, 
that tfadve'nay be no adhesion with the mad of die 
' seat portldtr of.iha'md'idd. The pattern of the first 
reinfotoe is now fit^lbto tbe'patteni of the bceech, 
and the 'oormpondm'gpdrttbDS 'Of die first reinforce 
box adjusted oa the: firngc of the breech box., Sand 
k weil-rnmnied, ia small quantities at,« time, be¬ 
tween the {amtem and the box; wnd tbe upper flat 
surjhco -of die sand is' painted over sodthiMdciog.' 
The iBouhi k conqileted by adding the reinmniog 
pieces of the model and of the box, .-duo above ano¬ 
ther, ramating die sand, and painthig the transversa 
suHhi^ of tb^ sand at die top of each division of the 
box'^mth tflafckbia.,. The sand must be atroa^ 
raaamed and aquamy, diat every part of its surfMo 
any be dfle to leskt the pressure ef the liquid me- 
im|I> Three little wedges we httemosed between the 
two adbu!^ transverse perdans of the boxy that the ■ 
may project a Utde, so that after it is 417 it 


When evon^psfrt k moulded, die box k taken to Oiyinc. 
pieces, and the. parts of the pattern are eareftdiy Stove, 
taken out of the eaod, for which..^poBe diey are 
fost struck with a wooden oiailot. lEam part of the 
' mould k then carried separately to the stove to dry. 

The stove is. a room 32 or 15 wt square, with large 
iron dojin bn one side; the fire is made in a large 
conical 'gimte. pkoed on the middle of the floor; the 
smoke issuea by an aperture in the brick ceiling. 

The heat io^ihis stove k considertdilc, but it must 
not be so great as to make the boxes red-hot, for 
then, by the expansiea of the iron, the mould would 
be ii^ured; the mouhk take about 15 hours to dry 
in thk sjka^oh. When the moulds are taken out 
ofidie aitove; their interior surface k painted over 
with a coat bf bbiekiag, diat there may be no adhe¬ 
sion between the mould and die metoJ. 

. The pieces of die gun-box containing the mould PuUin;; to- 
are then taken to .the pit, and being carefully placed aviiu-i'iiie 
the one upon tiN <Mher by the crane, they are put 
together and.aecurud by thpir bolts. The mould is 
. pkced with the bree.ch undermost; the axis of the 
mpuld is Blade .petpendtoular ,to the horizon by a 
pllumbdioe, that the weight of the melted metal may 
{Uwas. Muably,, and. not more on one side of the 
nibgld^^ .diap .on^msather. It k. not necessary that 
siUidi^Mm bbbamuaed round the mould, the box 
bko§,^slrMg, and its parts firmly bound together, so 
aato feqdtre no additionid support. The mould is 
now in a-position, fiar the metal to flow into it 
thM)ugh..4ta OMni.end, which ia the extremity of the 
bead. Wheuer '.die gun k to,be of cast-iron or 
bniaSi^^ .cODStnaetidn of the mould k the same. 

icon icoinwhicb the. gun is to be made Air-funuirc. 
.k-tbi^ied.m a furnacei, -oaBed an air-fiicnoce in the 
HOai^lRrandedes, and -tisnned by some authors a re- 
vaiwmtory.furhace. . Tbe.flame of pit coal k car- 
ikd by acuctent of air, so as to play upon the pig 
' iron. -The stack of the chinmey is 40 fwt high. 

By the pressure, kr.tbe unrarified external ah>wn die 
Ib^.'jpai* of the mrified column of air in .die fur¬ 
nace and chimnay, the current of, air dirough the 
&niac« k pra^o^. .Tiie,.fnite G k larger than 
any other itransverse sectiiN^ of the furnace. ^Sec 
%are .next., pi^.). The iyEtMce has three open¬ 
ings, me C, tor introduel^ the coals; the se- 
oaad P, which has a sliding brick door, with a 
coiiiitoi^ke, seeves for bstrodacing the pig iron. 

. The thira 1 k for- the purpose of stirring .die me¬ 
tal, ,and. taking out. the tnritod inm, for .small cast- 
bin by iron hdies coated widi day, .and made 
rad-hot. Ihk third opening has a door of fire brick, 
the idnU between the door and. the door-firame are 
luted. In ^ nuddle of the door k a hde, dirough 
whttdi the state.of the melted, metal nay be seen. 

Tbm.'k likeirise a anaalier opening T for letting 
out the melted metal. 

'Hie furnace and stack are of brick. The interior 
of .'the furnace k a. coating of firebrick, 9 jnche*; 
thick, detacbediaBd sepame from tbe outer , coat* 
and Ae other parts of the building, in order that the 
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CannoD. heat may not melt the. cooratoe 

outer parts ye ^g o m po jg d. The fir^brWIa.imiAeof 
\ ^ reftaceo^.jT^wlBCB; cootafeing'Wtt inta, and'Jft> 
tie or nocalcareoue matter, bums white, and snetaiDe 
a great heat without melting.. ' These bricks are 
made of Stourbridge clay, or of a UgM bluei^ grey 
stratified clay found in the strata that accompany 
cosL The cky- is first ground, the pieces of iron* ‘ 
^ stone picked out, and then made, into bricks. In 

making the interior coating of the furnace, the bricks 
must be. built with moktened fire-clay,, and not with 
lime mortar. The quantity of tnetal put into the 
furuacc should be equal to the weight of the solid 
unbored gun with its head, and something more iu 
case of need. It requires a large air-furnace to con¬ 
tain metal enough for one large, gun. 

Qiiidiijr «i' The pig-iron for guns sho^d be grey, that kind 
!!.i- Iiwi. having most tenacity.; white pig-iron is too brittle, 
and so hard that the liead cannot be cut qOr the 
gun bored. 

CiiHcxisi^ A bed of sand N is made in die furnacoi on which 
iiif Fill- tim pig.iron is to be laid. The fUrnace is heated to 
a white heat, till the sand is vitrified, wlueh is known 
to have taken place by touching the surface of die 
sniid with an iron ringard. The brick door i»' dieh 
liflcd up, and the pig-iron is laid on the bed; of sand. 
Fusion The heat should be applied so as to protliice a spee- 
.'.iiouitl bo jjy fusion, for if the iron is long .exposed to heat be* 

* fore melting, a portion of its catbonaceoiu matter is 
burnt, and it passes from, the state cd* grey cast-iron 
to diat of white. In situations where, pit-eool can¬ 
not be had, wood may be used id the air-fUrnace, 
but the heat given bv wood is not so gT'eat as that 
produced by pit-coal. To obtain the most heat that 
dm wood is capable of affording,, it should, be well 
dried, cut into small logs, and the iogs should be 
placed with their end, upon the grates 

The pig-iron melted by the name playipg. pa it, 
fiows down into a cavity 1., which has' a hole T 
opening outwardly, and stopped with days When 
the hole is forced open by a warkmanf^tbe Atetal is¬ 
sues and is conveyed, by a gutter .fonfi^ of sand ti> 
the gun-mouUl, into which the melted metal .falls 
^j i |r o ugh_ tho open end of the head.. Theisand fbnn- 
ing tlie^uttec djould be in a proper, state-of mpia- 
turo. If it is too dry, senio pieces of it will be- esr- 
tied away by. the metd. Actosa the wtt^ is a dam 
composed of an iron-plate luted, and dipping a.Utr 
tie below the surface of- the metal to- retain the sob- 
risB. This dam is driven down to stop the current df ■ 
metal when the mould is full. The metal is also 
skimmed, ns it passes dong, by a skimmer, conApOs^ 
of a rod of iron terjninatra !hy a-flat semi-dl^dcd 
piece luted and made,red hot. It is sofnbtimai die 
practice to plunge a piece of green wood for nihort 
time into tlie head whUstliquia. This is with a view 
to prevent honeycombs, and its action .may be to 
metdliae any oxidated pat tides of the meld v and 
tliat the vtqiour from the green wood rising to the 
surface of the metal may carry with it smdl air bub¬ 
bles, or other extraneous bodies that would, if they 
remained. ocCasioii cavities in the metal. 

Kxpiaiiation The figure is a trausverse section .of the dr-fiir- 
of tlie Fi- ^ace. C is the opening through which, the coals are 
introduced.. P the oiieqing at whidi the fug-iren is 


.difdwn ta> f the threH#i;«tddi the is. Csnabn, 
let oaf.; Thf nmHd flows'iikn the casting-hedie.; 
O the ffoof of die <»sriag hnuseu In this floor is the-. ' ' ' 

pit in whidi the ino«lds.of goods are sunk, that 

the metd may flow down toto them. I the door, with 
s hde in it, ^ sedag the state of the mdted metal. 



Q the grate, h the lower part of the cav&yiof the 
furnace, into which .the metal, as it is meiteu; flo^ ■ 

S steps leading to A, the ash-pit. N. bottom of .fljih . 
furnace fined with sand. H imimney; the hdg^ of ' 
the stack is>.i|iP feet from< the surftce tlie 
The siadi le strengtlienedin.di&rent'placettoy iien 
bam, X.' F is the maks: of buildtng wm^ flfrma the 
foundsdipatmilt .below the siirfaee of tito tfound to 
BUfUKirt die weight of the. furnace and $iiuSa . R die 
surta^'of the gn^d out of doors,. C F N L ti^is 
the oburSAdiM theflame takes.'.' 

It is bietter to flie guAsifrom the aie-fiimace Aii*fiinnce 
than iVodidie blmhdi^uiece; for in the blast-fliniaoei, 
where the irqnsttde: is smelted, the qtidityiiOfi tlte** 
metd is uMenain, end it may vary><f£bm one cest^bii 
another, by'causes.eitherudknowm or not undet^ihe 
control: of the iran-mastcr. On the^ other hanth m 
the-air-&mace, jpigri^on of a quaUty prt^er for zom^ 
ing.guns is put in, and the qitdily of the irqp is 
materially suteced by the process of ibdtiiig. ; . 

Hie head of tlie gun is l&e the jet (gsto'^r geet The Hesd. 
of the'workmen} o£ any other, casting., Whilst the 
whole, is liquid', the head is if column of liquid metd 
tliet acts, by its height; exerting pressure on. the me- 
td lhetfimnsthe body of the gun.> TbO: metd sub¬ 
jected to this'pressure whilst liquid,' b less subject to 
porosi^ when cooled, the head also furnisiw me¬ 
tal to fill up the cavities that occur in tho pmee by 
the contraction and crystdiization of. Uie metd 
whilst it is' passing to the solid-state. All the great 
contractions and crystallizations are thus transferred ^ 

to the surface of the- head, which is found to be 
composed of large cayltie^ sometimes, contdom 
castTiEoh4iryBtdU^.inia.ien»-leaftdslMpe. The'nima 
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Cannon, also serves to receive tny impurities. tliAt msy have 
escaped the attention of those appointed to skim the 
iron as it fluvrs along tha gutter. 

In ten or twelve hours, the piece is suf&ciently 
cool to be removed. It is then stripped of tlic mould, 
and taken to the buring-mill, to undergo the opera* 
tions described under our orticle DoniKo or 
NOV. Mortars, honit^erii, and carronades are mould¬ 
ed, cast, and bored in the same -way as long guns. 

The English Board of Ordnance is supplied witli 
iron guns by contract, 'riic controctors are those 
iron-masters who offer the guns at the lowest price, 
and the guns arc cast at their works in the country'. 
The guns are sent to Woolwich to be examined in 
respect to tlicir dimensions, the coincidence of the 
axis of the bore with that of the piece, the position 
of the touch hole, and to undergo a proof by pow¬ 
der. It is also tried whether water can be forced 
through the substance of .Uie gun. If any cavities 
called honey-combs be found in the bore, the piece 
is rejected. The proofs are at the risk of the con- 
tractors, who generally examine and prove the guns 
at their works, before sending them to Woolwich. 
Unserviceable guns arc taken to the triangle, where 
a large mass of cast-iron is let fall upon the gun, 
from a height of 40 or 50 feet. It is thus broken 
into pieces of a size fit for being introduced Into the 
air-fumace to be rc-enst. Some brass guns arc cast 
and bored in the fuundery of the Board of Ordnance 
at Woolwich. 

Brass Gum. Cast-iron ^uns have the advantage of not suffer¬ 
ing any injurious alteration from the heat of repeat¬ 
ed firing. Brass guns, when fired rapidly in succes¬ 
sion, droop at the muzzle. Cast-iron guns alone are 
used on board British ships; brass guns arc now 
principally used for field-pieces. Brass guns, in 
strict and precise language, roiglit be called bronze 

S uns, uH the word brass is most commonly used to 
enote a composition of copper and zinc, whereas, 
in gun-metal, there is generally little zinc, and often 
none. Copper alone is too soft;, so that the guns tliat 
have been made of it were cut and furrowed by the 
ball in firing. Use is made, therefore, of .a mixture 
of copper and tin; this composition being harder 
tlian copper. Copper and tin separately are soft 
and malleable ; when combined they form a compo¬ 
sition that is hard and brittle ; and these two (]uuli- 
ties arc increased by augmenting the relative quan¬ 
tity of tin. Different proportions have been em¬ 
ployed for guns; 10 parts by weight of copper, and 
1 (H* tin, is a proportion that is found to give the re¬ 
quisite twrdness, and not too much, nor too great 
brittleness. The copper is first melted, and the tin 
is added. If the tin were melted first, and the cop¬ 
per added, much of the tin would be oxidated be¬ 
fore the combination took place; the metal, during 
the process, is stirred with a rod of green wood. 

Bell-metal is a combination of copper and tin in 
nthcr^roportions. It is made hard by iiieaus of tin, 
in that it may be sonorous. It contains 25 pi'r 
ceni. (ftf tin, and is too brittle and too hard fur making 
guns. In the year tlie Revolutionary (]ove»n- 
ment of France obtained gun-metal by depriving 
bell-metui of a part of its tin. Bell metal was iu'at- 
ed with tire contact of air, and stirred to oxidate the 


tin; the bell-inetol was thus reduced to the state of Cannon, 
a course powder; this powde-r,.w^^»*’»' 0 ',^o into ano¬ 
ther quantity of bell-metal in fu^on ; tf.^. metallic 
and oxidated copper in the potvder melted, 'and was 
mixed with tiic already fused bell-metal; the rxidr 
of tin of the powder remained oh the surface. A 
melted mass was thus obtained, containing a larger 
proportion of copper than the bcil-metal, and fit for 
making guns. 

The mould for brass guns is formed of dry sand, 
in the same way as the mould for cast-.iron guns al¬ 
ready described. The furnace for melting brass for 
guns is a reverberatory furnace, the metal being ex¬ 
posed to the ffanie. It has no high chimney like the 
air furnace for melting iron, the heat required not 
being so great as that for melting cast-iron. 

■ Brass guns are subject to melt at the interior ex¬ 
tremity of the touch-iiqle, by the heat of quick fir¬ 
ing ; and the melted parts are driven out by the ex¬ 
plosion, so as to render the touch-hole too wide. 

To prevent this, there is sometimes a bush of cop¬ 
per inserted, and in tliis busli the toucli-liolc is dril- 
ed. The copper being loss Aisibic tlmn the brass, 
is not melted by the beat of firing the piece. To 
form the bush, a cylindrical piece of copper is ham¬ 
mered cold, and made into the form of u ni.'ilc screw. 

A hole is then bored, reaciiing from the surfuce of 
the gun into its bore; the diameter of this cylin¬ 
drical hole is equal to tlie diameter of the cylin¬ 
der of copper measured from the bottom of the 
threads of the screw’. The jiiecc of co|»per is tlien 
screwed into the cylindrical hole, and the touch-hole 
is drilled in it. 
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The improvements in casting cannon, as in other Progress of 
arts, have been gradual. Formerly cannon were cast tl'c Art of 
with a core, and this was practised in some foundcries 
in Flanders, even in the year 1794. But they are’^ 
now always cast solid, experience having shown that 
guns cast solid arc stronger, and less liable to burst, 
and the bore is freer from honeycombs, and more 
likely to have tlie same axis with the piece. The 
second of tliese qualities is still more certainly at¬ 
tained by tlie practice now in use, of inai(,<u,<’ tl.'-' 
gun itself revolve whilst boring; in this wat, a.s long ; 

as the boring bar remmns unmoved, the axis is 
right; but if the boring bar has a conical motion, 
then the point of tlie bit is out of the axis; when 
the boring bar was made to revolve, the bore might 
deviate greatly from the axis. The improvements 
in the casting of cannon have kept pace with the im¬ 
provements in the manufacture of cast iron. 

The art of casting iron was known to the ancients, 
as appears from a small antique statue of llcrctiles, 
of cast-iron, dug up at Rome. In Cliina it appears 
to be practised with a dexterity visible in the C'hi- 
nese specimens of many other arts. In modern 
Europe it 1ms grown with the general advancement 
of society, and has latterly attained to a liigh <ti grcc 
of improvement in tliis Island, where individuals 
having the command of capital, and the power of 
making advances for the salaries of workmen and 
the construction of buildings, were induced t<^ 
form large establishments for the smelting of iron¬ 
stone, and for the manufacture of cast-iron. In 



C A N N O N. 


609 




C.uinon. 


N 


• • France cast-iron is little used ; many of the articles 
which in cast-iron, bet.^g there of 

wrouf;ht-j^t, copoer, earthenware, or wood. In 
^thu Puissian dominions, the art of casting statue* and 
"tihaU^H’ilals, in cast-iron, is successfully practised. 
Hut in none uftlw other countries of Europe iscast- 
ii'iin so generally used, tind nowhere is it manitfiic- 
tured on so large a scale, and with the employment 
ol hO much capital, as in Britain. 
lAtciKlcii Pit-coal has been the main instrument in this ex- 
Pit cv iT ™“nuiacture. As it gives a better heat for 

‘ ' the melting of cast-iron, and .saves the great extent 

ol' ground reiiuiivd for rearing wood, the greatest 
part of th.’ casl-ironin Britain is now extracted from 
the ironstone, and made into castings by pit-coal. 

^ Pit-coal begun to be used in smelting of ironstone 
in 1619 . Tliis first operation was perfornmd in Wor- 
cestershire, by Dudley, who describes his process in 
a book, ^.■ntitIed, Mdallim Martis. The manufac¬ 
ture of east-iron was Jiot much advanced one hun¬ 
dred years after; for in the first huh'uf the eighteenth 
century, cast-iron goods were imported into some 
part of Britain from Holland. And the Dutch chim¬ 
ney-backs, with the figure of a parrot, arc to be seen 
in old country houses in iicotland to this day. 

Two kinds of mineral are smelted for iron in 
Britain. The first is the bmiuatites of Ulvcrstone 
and the neighbourhood of Whitehaven, which, as it 
contains »mich iron (fit) per cent.), is carried by sea 
to smelting furnaces in different parts of Britain. 
The second is the argillaceous ironstone, which 
conslitute.s sonjo of the strata that accompany pit- 
coal. Tiiis is more generally used than the hematites. 
And it is in the vicinity of the masses of stratified 
minerals, which yield coal and ironstone, that the 
principal iron-works in Britain are set down. Those 
.strata are found in various paits of the islatul, and arc 
portions of that class of depositions called by geo¬ 
logists the coal-formation. A stratum of coal or of 
ironstone of considerable extent, is termed, by the coal 
and iron masters, a coal-field, or an ironstone field. 

Pit-coal cannot be employed entire in the blast¬ 
furnace; the bituminous part would be conghitinated 
'v eat, and the furnace would be choked, and 
the materials would no longer descend gradually as 
+hey ought to do. ’I'lie coal is, therefore, burnt to 


drive off its bitumen, and it is then in a sl.ate of cin- Cannan. 
der and called coak. It requires a larger inass 
coak titan of charcoal to smelt ironstone. Hence 
the coak blast-i'urnoccs arc large, and the machines 
employed to blow them are more powerful than the 
wooden spring bellows invented in Germany, in 
It'i-iO, and which continue to be employed in the 
charcoal iron furnaces in Germany and France. Bel¬ 
lows connected hy leather, and worked by water, 
were used to blow the blast furnaces at Carron, at 
the coniinencement of that establishment in 1760. 
Sometime after, these bellows gave place to blowing 
machines, composed of pistons working in iron cy¬ 
linders, constructed by the celebrated Siueaton, and 
described in his Reports. The blowing machines of 
the blast-furnaces in Britain are now always com¬ 
posed of pistons moving in iron cylinders. The im¬ 
provements in the steam-engine have rendered prac¬ 
ticable the working of blast-furnaces in situations 
where there is no fall of w'atcr j and, on the other 
bund, tlie manufacture of the various parts of nume¬ 
rous .steam-engines, 1ms ealieti forth the abilities and 
ingenuity of the iron founder. 

In consequence of the advanced state of the £ng- 
hsii cast-iron inanufaclurc, several foreign nations 
have been desirous of introducing the English me- 
thud, and have procured Fhiglish workmen for that 
purpose. In this way, iron-works, on the English 
plan, were erected in Russia, about 1780, In Silesia 
in 1790 , and in Franco, at Creusot, near Mont- 
ceuis, there were three English coak blast-furnaces, 
begun about 1790. 

The strength of guns depends on the strength ofStrengUi, 
the metal of which the gun is composed, and on the Calibre, 
quantity of metal and the manner in which it is dis-^^^^*’^!"*" 
posed. This subject is considered in the a^ide 
GuNNEny of the Encycio/xeclia. The nature of 
the subject does not admit of determining with 
precision the best weight and length that can 
be given to a gun fitted for exploding a ball of a 
given weight. Guns of the same calibre are conse¬ 
quently made of different dimensions, even in the 
same country. The four tables that follow contain 
the weight, length, and other dimensions of British 
and of French guns: 


I.— Taulk of the f^n^h. Weight, Ctdihre, and Charges of IhUUh Government Iron Guns, 



Ix'iu; 

Ih. 

\Vt iglil. 

DmniPter 
of (lie 
llorv. 

llidiiivtor 
cf Oif .Siiol. 

Diaiiirier 
of the .Shot 
OaiiKH. 

ClKirgc. 


/•. 

In. 

Cwt. 

lb. 

0£. 

/it. 

In. 

In, 

ool. 

lb. 

ihcivice. 

lb. 

■Id Pounder gun 

10 

0 

67 

0 

0 

7.018 

6.684 

6.795 

2.5.0 

14.0 

3d Pounder gun 

10 

0 

58 

0 

0 

6'.410 

6.10.5 

6.207 

21.8 

10.11 

d-l Poundei gun 

10 

0 

52 

0 

0 

.5.824 

5.547 

5.G39 

18.0 

8.0 

18 Pounder gun 

9 

6 

42 

0 

0 

5.292 

5.040 

5.134 

15.0 

6.0 

12 Pounder gun 

y 

t) 

34 

0 

0 

4 . 62 s 

4.403 

4.476 

12.0 

4.0 

9 Pounder gun 

9 

6 

SO 

1 

0 

4.20 

4.000 

4.066 

9-0 

S.O 

6 Pounder gun 

9 

0 

24 

0 

0 

3.6'68 

S.498 

3.552 

6.0 

2.0 

i I’ounder gun 

6 

0 

12 

1 

0 

.3.204 

3.0.53 

3.104 

4.0 

1.5 

:i Pounder gun 

4 

6 

7 

1 

0 

2.913 

2.775 

2820 

3.0 

1.0 

2 Pounder gun 

3 

9 

4 

0 

0 

2.544 

2.423 

2.463 

2.0 

0.11 

1 Pounder gun 

3 

0 

2 

2 

0 

2.019 

1 . 29.3 

I.9.5.', 

1.0 

0.6 

1 Pounder gun 

3 

0 

1 

2 

0 

1.602 

l.,526 

I..5.51 

0.8 

0.3 
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Cannat). 


II.— Tahle of the Length, Weight, and Calibre 0 / 
Iron Ordnance tacd on Board BritUh Merchant 


Ships in 1811. 



Itasc nnii In 
lIll/ZlC) lirl. 

Weight. 

UiHineter ol 
Mure. 


Fiu't* 

Cwt, lb. os. 

Imhi’s. 

9 Pounder gun 

5 

14 2 0 

4.2 

6 Pounder gun 

4 6 

9 1 17 

3.668 

4 Pounder gun 

4 0 

6 3 21 

3.20 i 

12 Pounder car- 




ronade 

4 0 

10 1 0 

4.52 

9 Pounder car- 




ronadc 

4 0 

8 1 23 

4.11 

9 Pounder car- 

1 



ronadc light 

1 

6 2 21 

4.11 

6 Pounder car- 




ronndc 

3 6 

6 0 8 

3.6 


III.— Table of the Length and Weight of Iron Guns 
used in the French Navy in 1794. 



laaigth froii< 
the GXtreniit\ 
uf the Puin- 
rai'l to extre 
inity of 
Miiiulp. 

Length of the 
Ht'ad with 
wtiich the Gill 
IS cast. 

Weight 
of Ihe 
Gun. 


I'ieit. Pouce*. 

Pied. Potters 

IJis, 

36 Pounder guu 

10. 

3. 0 

7190 

24 l*oundcr gun I 

9 . 

3. 0 

5116 

18 Pounder gun 

8. 10/j 

8. f 

0 . -jg 

2. 6 

4212 

12 Pounder gun 

2. 6 

2995 

8 Pounder gun 



long - - 

8. 7|i' 

2. 0 

2382 

S Pounder gun 



short - - 

7. 5[§ 

2. 0 

2056 

6 Pounder gun 



long - - 
4 Pounder 

7. 7y^ 

2. 0 

2. 0 

1733 


IV.— Table if the Weight f Brass Guns used in the 
French Land Service, in IT*)!, and the Weight f 
the Head mth which they are Cast. 



Length fivm 
the extrem, of 
Pommel to 
extrem. of 
Muzzle. 

Weight 
of ilip 
Gun. 

Weight 
of the 
lleait. 

24 Pounder"} Battering 
16 PounderJ guns 

12 Poundert Garrison 
8 Pounder j guns 

12 Pounder") 

8 Pounder f 

4 Pounder j ^ 

i 

■i 

“ieJ. hiuccs 
:i0 10, 

10 -ifi. 

9 9 i'a 
1-8 9 A 

\ 1 

6 lA 

. 4 i0/;j 

3 10 

U >. 

5628 

4111 

3184 

2175 

1808 

1186 

590 

266 

lb. 

3100 

2600 

1800 

1200 

1235 

950 

550 

2.50 




CAPILLARY ATTRACTION. We bad in- Capillary 
tended, in this place, to length the Aiiiaciio^ 

ditlerent theories which have been {>rop>.,-^d in this ' 
branch of Natural Philosophy ; but we find I'uit we _j~ -1^^. 
must defer this inquiry till we reach the Vfi'ie 
Tubes, Capillaky. • 

CAFMANY (D. Antonio de), one of the most 
eminent of the later writers of Spain, was born in Ca¬ 
talonia in 1751. He lived for a considerable time in 
Barcelona, and latterly in Madrid, where he died in 
1810. He ranks high both as a general scholar, and 
as a political writer, and has, indeed, in the latter cha¬ 
racter, manifested much more sound and extensive 
views than belong to most of his countrymen. In 
particular, it is to be remarked of him, that he is id- 
most tlie only native who has endeavoured to expose 
the exaggerations of the earlier writers in regard 
to the immense population, and highly advanced 
state of agriculture, commerce, and manufactures, 
in that country, in former times. His principal 
works, as noticed in the Biographie IJniverselle, and 
Dictionnaire Vnivcrsel, arc as follows : 1. The art f 
translating the French into the Spanish language, 

1776 , in ‘Uo. il. The Philosophy f FJoqncncc. 

1777 , in 8vo. ;{. History of the Marine, Commerce, 
and Arts of the ancient City of Barcelona. The two 
first volumes of this work w’cre published in 1779; 
the two last, whicli consist of a variety of curious 
and important documents copied from the archives 
of Barcelona, in 1792. “ This excellent work is 
marked throughout w ith a spirit of liberality and good 
sense, and distinguished by an attention to philo.so- 
phical and general views, but seldom displayed by 
those who ransack archives, and compile papers for 
the use of future historians. We consider it a most 
valuable addition to the history of the commerce and 
manufactures of the middle ages." ( F.dinbnrgh Be- 
view, Vol. X.) 4. Historical and Critical Theatre of 
Spanish Filoquence. 1786—9-I'' 5 vols. 4to. 5. A 
Dictionary, French and Spanish. 1805, in 4to. I’liis 
dictionary is prefaced witli a critical examination of 
the two languages. 

Besides these, and some other pieces, noticed in 
the Biographicid Dictionaries already 
there is a collection of Mucts by Capinany, not al¬ 
luded to in cither of them, entitled Qiicstiones critic 
cas sobre varios Pantos de Hisloi ia Fconaniica, Po¬ 
litico y MUitar, published in 1807, and of whicli 
there is an interesting account in the tenth volume 
of the Edinburgh Review. All Capmany’s works 
were publislu'd in the Spanish language, and we arc 
not aware that any of them has been translated into 
any other tongue. 

CAll.ACC.kS, an extensive province of South Boiimla 
America, forming part of the Spanish dominions in and 1^*' 
that country. It comprehends five other subordi- 
natc provinces or governments; namely, the province 
of Venezuela in the centre, the government of Ma¬ 
racaibo on the west, Guiana on the .south, the go¬ 
vernment of Cumana on the east, and the Island of 
Murgaretta on the north-east. It is bounded on the 
nortli from the Cape de la Vela to the point of Pa- 
ria, by the Carribbean .sea; on the east by the Atlan,^ 
tic frem the 12th to the 8th degree of north latitude 





CARA 

^ t;aracM^ On the soutfuby Dutch Guiana and Pcri" and on the 
west by the ;;?ffigilfe*'QiI^anta F6. 
w‘^. This/i.^ntry, extending from the 12th degree of 

\ «orth Atitudc towards the equinoctial line, might be 
e3^J/i^ed, Irom its geographical position, to be sub¬ 
ject to the utmost violence of the tropical heats, and 
to be reckoned almost uninhabitable by a scorching 
sun. But throughout the whole continent of Ame¬ 
rica, tile general law of the climate is modified by 
the elevation of the ground; and, owing to this cir¬ 
cumstance, the inhabitants of many parts of the 
Carnccas enjoy the temperature of perpetual spring. 
For this happy singularity in its climate, the pro¬ 
vince of the Caraccas is indebted to a chain of 
the Andos, which, commeiu'iiig near the province of 
» Quito, Iraverses the country in its whole extent, and, 
gradually diminishing in height in its progress to the 
cast, finally loses itself in the Island of Trinidad, 
This chain of mountains, which varies in breadth 
from ton to twenty leagues, is generally of moderate 
elevation. In some points it rises to the height of 
8000 feet, but its average height is not more than 
•t.OOO feet above the level of the sea. These inequa¬ 
lities of height give rise to a corresponding diversity 
of temperature ; owing to which tlie vegetable pro¬ 
ductions of distant countries, here meeting with a 
congenial climate, arc frequently found concentrated 
within a comparatively narrow compass. At intervals 
rich vallics open, and the side.s of the mountains are 
covered with the finest trees. In travelling into the 
interior from the coast, the European experiences 
a great and enlivening change from the hot air of 
lilt; low countries to the pure and cool atmosphere 
which prevails in these mountainous regions. The city 
of Caraccas, according to Depons, is 8000 feet above 
the level of the sea, and though it is situated in 10” 
81'north latitude, so far from being oppressed by 
the insupportalile heats of the torrid zone, it enjoys 
the mild and temperate climate of the southern 
countries of Europe. 'J'hc highest range of the 
thermometer in summer is 85°, and in winter 76°, 
and the minimum of heat in winter is 52”. 

To the south, these mountains are boundeil by the 
*vu/i'c^;fwrr.''rtio Orinoco. The country is here extend¬ 
ed into immense plains, known by the general name 
of Laa I.laiio.s, 'I'liosc plains ullbrd pasturage to in¬ 
numerable cattle, the pioprietors of which reside in 
the (owns, leaving them to the care of slaves or peo¬ 
ple of colour. 'I'liis race of men, accustomed to be 
almost continually on horseback, and being almost 
in a state of iiutuie, in tliese immense and uninhabit¬ 
ed plains, contract the most disorderly and lawless 
habits. Many of them are professed robbers; they 
are ulrenily beginning to form themselves into bands, 
and to infest the roads, so as to render travelling 
dangerous. In these plains the heat is intense, the 
thermometer frequently rising to 110 and even 115 
degrees. 

Sr^wons. The seasons here arc divided into winter and 
summer, which are not so much distinguished by 
cold or heat, «$ by rainy and dry weather. The 
rainy season commences generally in .4pril and cen¬ 
times till November. These rains are not, however, 
^thout intermission. There arc some days in which 
rain falls, and there are others, though they are 
not frequent, in which it rains incessantly. It may 
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be calculated that, during the rainy season, it rains, FaraecM, 
on an average, three hours each day, and oftener in 
the morning tlian in the evening, 'llic long con¬ 
tinued and drizzling rains oi‘ the polar regions arc 
not known Iiere. But notwithstanding of this, the 
rains which in the torrid zone rush down witi) the 
violence of a torrent, produce in one hour about six 
times the quantity of water which is ever known to 
fall in Europe within tlie same space. During the 
rainy season, the rivers are consequently in a con¬ 
tinual state of inundation; the channels which, dur¬ 
ing the rest of the year, remain parched and dry, 
are now filled with overflowing streams; and the 
plain through whicli flows the Orinoco, is inundated 
by a sea of fresh water for u space extending 150 
leagues in length and 40 in breadth. 

I'or about a century after the acquisition of ZVrm .Agrinilinrf 
Firma by the Europeans, no attempt was made to "j” 
raise any sort of produce from the soil. Gold and 
silver* were the great objects of research, and the 
jmrsuit after these superseded every other species of 
industry. The adventurers, however, who settled in 
the country, not finding a sufficient quantity of the 
precious metals to gratify their rapacity, turneil 
their thoughts towards the pearl fisheries. Being 
speedily disappointed In their expectations of wealth 
from this source, they had recourse to agriculture, 
and, on trial, they found the soil of the Caraccas ex¬ 
tremely fertile, and capable of producing ample re¬ 
turns. They began with cultivating cacao, planta¬ 
tions of which were multiplied throughout the 
country, and the labours of tlie planter were so ad¬ 
mirably seconded by a favourable soil, that the pro¬ 
duce was both abundant and of an excellent quality. 

Cacao was almost exclusively cultivated till a very 
late period. About the year 1774, the culture of 
indigo was begun, and it was speedily ascertained, 
that the soil was equally well adapted to raise this 
valuable produce. Most of the new plantations 
w'ore, therefore, prepared for this new species of cul¬ 
ture, and immense plains, till then uncultivated, 
were covered wilii plantations of indico. The pro¬ 
fits derived from this trade, and the great concourse 
of traders and cultivators, occasioned villages to 
spring up in tlie desert, and gave to many towns, 
such as Maracay, Tulmero, and Victoria, which were 
before in a state of decay, the aspect and consistence 
of cities. About the same time the cotton plant was 
introduced. The cultivation of sugar, tobacco, and 
generally of all the other products of the tropical r •- 
gions, was also commenced. 1 n this fine country, how¬ 
ever, blessed as it is with all tht' advantages both of 
soil and ofclinuitc, agriculture still languishes. There 
is a want of enterprise and active industry among the 
planters;—their plantations arc committed to the 
care of ignorant overseers; ond the Spanish proprie¬ 
tor, who generally resides in town, seldom visits his 
estates above once in it year. This carelessness fre¬ 
quently produces emharrahsments ; the land is mort¬ 
gaged for the purpose of raising money, and the ca¬ 
pital which ought to be laid out in improved cultiva¬ 
tion, is thus forestalled for the jiurposes of extvnva- 
g.'inco. “ It is a matter of astonishment,” says Dc- 
pons, “ that in the most beautiful c ountry in nature, 
where everything concurs to promote luxuriance oi' 
vegetation, the plantations should be so inconsider- 
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‘ iihlj III niagnituiK-. A {ilantcr, whose income a- 
mounts to 4()n() or .'>000 dohurs prr tiiuium, is con- 
.udered ri'di. riii rc cannot be cnumcratecl twenty 
pl.intatioii.' in the Cariicciis wJiicli j'iold a greater re- 
\eiinp. It is not, however, that the property is too 
much divided. It is rare to .sec a plantation o>‘ which 
mie-tenlh part of its extent is cultivated. It is a 
cheerless and painful sight to heliold the labour of 
three successive centuries crowin.-d with such |)itilul 
vesuits. On a soil two hundred time.s less sjiacioiis, 
incomparably less watered, and less fertile, and with 
not more than one-lialf the white population, the 
French have succeeded in raising, at ,St Oondogo, 
ton times more produce than is rai.scd at this day in 
tile vast province of the Oaraccas." 

Abiiiid.inr<> llcside.s tlic Colonial commodities already enumu- 
ei Hootl <.i |.atej^ this country produces vanilla, wild cochineal, 
Wmls'** fcsins, roots, barks, and plants, many of which 

are prized for their medicinal virtues. In the moun¬ 
tains of the interior are found tlie same kinds of llvood 
as in the Antilles, and nicny other kinds peculiar 
to the country. The vast forests by which the coun¬ 
try is covered, contain abundant supplies of limber 
for the most extensive- ship-yards. All those inex¬ 
haustible Pesourccsarc, however, useless, owing to the 
diHiculty of transporting the wood over the trackless 
paths of tlic mountains, 'rhese difliculties might be 
consideralily diminished, if due exertion were made 
to clear the channels of the rivers from occasional 
obslruction.s, so as to facilitate the intercourse with 
the interior. Hut there is neitlier enterprise nor in- 
du-stry in the country adequate lor such improve¬ 
ments. Bc.sides large timber for the construction of 
vessels and other purposes, their forests contain ma¬ 
terials for the work of the carpenter and cabinet¬ 
maker, so various, as to embarrass them in their 
choice. The beams and joists of houses are, in 
general, made from the wood which the ,Spa- 
niards call Pardillo, and in some places they u.se a 
species of very hard oak. Cedar is used for doors, 
windows, tables, ^-c.; and, for ornamental furni¬ 
ture, they have soverni kinds of wood suscep¬ 
tible of the highest polish. Among tliesc is dis¬ 
tinguished the black ebony, found in great abundance 
in (he forests in the neighbourhood of Lake Mara¬ 
caibo. Yellow and red ebony is also common; but 
mahogany i.s not so abundant as in the West In¬ 
dia islands, and it is, besides, inferior both in re¬ 
spect to its shades and gloss. Iron wood, wliich 
abounds in different parts of the country, is used for 
shalls to the wheels of water-mills; for the rollers of 
the cylinders used for pre-ssing sugar-canes ; and, ge¬ 
nerally, on all occasions for w-hich W'ood of extraor¬ 
dinary hardness is required. The red ebony is also 
applied to the same uses as the iron wood, and is even 
thought to surpass it in hardness. \o wood has yet 
been found fit for dyeing, except the Brasil wood. 
But the immense forests whieh overspread the moun¬ 
tainous parts of flits country have not been explor¬ 
ed to any extent. They still continue, for the most 
part, to be the exclusive domain of forotious ani¬ 
mals and venomous reptiles, and we eannot, hr cer¬ 
tain, until they are more fully known, what hidden 
resources they may afford for the extension of i om- 
meico, or the improvement of art. 


On the first tliscovery of Term Firma, the pc.u 
fishery formed a c()nsideraW?*iia»^^'5-w^trade as weil^ 
as of revenue. The pcnrln roiidc was fouifiFw, ahemul I'l- i).„ 
in the shoals which extend iron. Cape Paria -;•> that vm 
of Vela; and the i.sland of Margavetta, CuV’--Va, 
Coche, Punta Araya, and the mouth of the liio l.-i 
riaclia, were celebrated for the quantity of pearls 
which they produced. The fifth of the'produce was 
claimed by the king, and it was estimated in the be¬ 
ginning ol' the Ifith century to amount to about 
i;>,(>00 ducats, which, considering that an extensive 
contraband trade was at the same time carried on, 
shows the whole amount to have been con.siderahle. 

Till the year 15.“0, the annual value of the pearls 
Sint to Europe amounted on an average to S()(),000 
piastres. Towards the end of the Kith century, the 
produce of the American pearl-fisheries diminished 
ra|jidiy, and, according to some accounts, they were 
altogether abandoned by the year IfiS.S. Various 
causes were assigned for the decline of this tiiule. 

But the chief cause seems to have been the incie.is- 
ing scarcity of the oysters which yielded thc.se pre¬ 
cious stones. With such persevering rapacity was 
this lucrative trade pursued, that the shi lls weie de¬ 
stroyed faster than they could he multiplied. It is 
known that the animal which inhabits tiie pearl-^liti! 
does not live above nine or ten years, and it is only 
in the fourth year that the pearls begin to show 
themselves. Of these shcH.s, a boat will collect in 
about two or three weeks more than 3.>,000. At 
Ceylon, the government only permits the pcail-fi.sl- • 
ing to be continued for one month in the course of 
a year ; but on the coiusts of the Caraccas there wa.s 
no restriction. Thct pearl hanks were li.sln.-d at all 
seasons, and the consequence is, that they have been 
abandoned for nearly two centuries. At Cumuna it 
is supposed, that, during sucli a long period of re¬ 
prieve, the pearl-shells must have been greatly in¬ 
creased ; and, in 181^2, some attempts were made to 
revive the fishery^ Bm it i.s generally oh.served, that 
the few pearls which art now aeciilentally found tire 
both extremely small, and devoid of brilhaney, while 
those found among tl».. Indians on the arrival of (he 
Spaniards on Terra Firma, were parlicuIaidjK. -‘-r, 
guislicd for these two properties. It is diHicult to 
account for this change. Humboldt conjectures that 
the earthquakes to which this country is peculiarly 
subject, may have altered the bottom oi' the sea, or 
that the chaiigi s in the submarine currents may have 
.so far influenced the temperature of the water, as to 
diminish the sustenance necessary for the support of 
the animal which produces the pearl. The sntall 
pearls whioli arc still occasionally found on the 
coaste entangled in the fishermen’s nets, arc sold to 
the retail dealers of Cumana, at the ordinary price 
of a piastre, or 48. !2d. per dozen. 

Mineral springs abound in these provinces, both Mimr. l 
warm and cold; and they arc of various qualities, 
namely, the ammoniacal, tiie ferruginous, the ni¬ 
trous, and the acidulous. Some of these waters 
have a degree of heat which ncurly.approaclies to 
that of boiling water. Owing to their situation, 
however, generally in uninhabited places, far frcin 
any frequented path, they arc not of the .same ad¬ 
vantage to medicine as if they were differently .«iti 
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C.iiacc.'ui ated, because the patient cannot enjoy the benefit of 
jthose same time, all Jmse domes- 

^ tic cotn^v.is which arc ciiually necessary to his re- 

covee-y. He must sacrifice the one to procure the 
: so that, in many cases, flic disadvantage of 
the change is greater than the benefit. 

Salt. All that portion of the coast which is north of the 
province of Venezuela, furnishes a considerable 
quantity of salt, of a beautiful whiteticss. But the 
most abundant salt-pit is that of Araya, which con¬ 
sists of a mixture of the fossil and marine salts. Its 
produce, under the regime of the mother country, 
was monopolized for the benefit of the Crown, the 
eonsequence of which was, that the working of the 
pits was little attended to, and that they did not 
yield anything like the quantity of salt which, under 
bettor management, they were capable of producing. 

’I'he aspect of this country is agreeably diversified 
liy lakes and rivers. Of the lakes, those of Mara¬ 
caibo and V'aleneia are the most deserving of no¬ 
tice. The lake of Maracaibo is of an oblong form, 
lying north and south, and communicating hy a nar¬ 
row neck with the sea. Its length, from the bar to 
its smitliern extremity, is 1.60 miles. Its greatest 
breadth is .qo, and it is 1-60 miles in circumference. 

It is navigable for vessels of the greatest burden; 
and tlioiigh it is nut liable to tempests, there is al¬ 
ways an undulation on its surface ; and when strong 
breezes blow, more especially from the north, its 
wave^ heeome sulKciently agitated to bury under 
tliein canoes and small crall. Its waters are, in ge¬ 
neral, Iresh and lit for drinking: but, at times, the 
waters ot the sea arc forced, by means of storms, 
towards the lake, and it then becomes brackish as 


cepting on the west, where it extends into the inte- Caraems. 
rior; and it receives the waters of twenty rivers, ‘ ~ ~ 
without any visible outlet. This circumstance has 
given occasion to the conjecture, that its w.iteis must 
bo discharged by a subterraneous passage ; .nul, in 
confirniulion of this hypothesis, it issfaleil liy j>c- 
pons, that the boats whicli navigate tiie lake sail 
with rapidity from tlic shores to tlie ceqtrc, hut that 
it requires longer time and greater exertion to re¬ 
turn from the centre towards the shore. How' far 
this conjecture is well-founded, seems extremely 
doubtful. The contributions from so many rivers 
may be no more than suflicient to supply the drain 
occasioned by the constant and inttiise evaporation 
of a topical sun ; and, at any rate, until this ques¬ 
tion is determined by accurate investigation, it seem- 
idle to have recourse to the supposition of subter¬ 
raneous channels to account for wli,tt may be tin- 
result of more obvious causes. One fact is certain, 
that, of late years, the waters of the lake have expts 
ricnced a considerable depression, and they still 
continue receding within a narrower space. This n 
siilllcienlly accounted for hy the progre ss of cultiva¬ 
tion throughout the country, in consequence oi' 
which the cultivators draw an increased supply ol 
water from the streams which flow into the lake, in 
order to irrigate and refresh their different planta¬ 
tions. In proportion as the waters recede, tract.s et 
ground are left uncovered, which, having received for 
centuries past the deposited slime and substances of 
the lake, have thence acquired a prodigious fertility. 

These spots are eagerly selected lor cultivation, and 
they reward the labours of the planter with a large rc ■ 
turn. The eastern shores of the lake are laid out for 


far us the town of Maracaibo. All the different 
“peeies of fish w'hieh are found in the rivers of South 
America, with the exception of the tortoise, abound 
in this lake; but the general sterility of the adja¬ 
cent country, and the unhealthy atmosphere wliich 
is oeeusinned hy noxious exhalations from its waters, 
are unfavourable to the progress of cultivation; so 
that the Indians, in place of making their abode 
on its sliorcs, have generally dwelt on the lake it- 
- wooden huts, constructed for the purpose. 

To the north west of the lake is an inexhaustible 
mine of miner.il pitch, which is of so infiammahlc a 
nature that during the night, and especially in hot 
weather, pliosiihoric fires are continually seen, which 
have the appearance of lightning. 'Hiesc tires art- 
known hy the name of the lanterns aj Maracaibo, 
•md they serve as a liglit-house and compass to guide 
the course of the Spaniards and Indians who are na¬ 
vigating the lake. 

The lake of Valencia, though not of the same 
magnitude as Lake Maracaibo, presents a far more 
agreeable and interesting spectacle. Its shores, in 
place of being arid and unhealthy, are clothed with 
all the luxuriant vegetation of the tropical regions, 
and the temperature is mild and salubrious. This 
Jake is about one league distant from the city of 
Valencia, and ;ibout 18 miles from ihi; sea. It is 
of an oblong'form, stretching north-cast and south- 

/ west, and is about -lO miles in length, and about 1:2 
in the broadest part. It is situated in a valley sur¬ 
rounded with high and inaccessible mountains, cx- 


the culturcoftobaccoinfivcplantatiotis,whichoecnpj 
I.?,000 persons, and the remainder of the lauds w hieli 
surround it arc employed in raising other producliuus 
peculiar to the country. The woods in the vicinit) 
afford a haunt to numerous varieties of birds, whi(-ii 
arc equally distinguished by the brilliaiu-y of their 
plumagc, and the melody of their note.s. Keptile.<; 
arc also common. Among these arc tn o :>pccie$ of 
lizards, which are considered by the Iiulians and 
Spaniards as delicious food, and which arc eagerly 
sought after. The waters of the lake arc thick anil 
of a nauseous taste, which is ascribed by Depons to 
the putrefaction of animal and vegetable substan¬ 
ces. Its surface is diversified by nunii-rous island.^, 
by which its navigation is somewhat impeded. Most 
of these arc inhabited, and yield abundance of pro¬ 
visions, fruits, and vegetables. 

The abuiulant rains, which fall in the Caraccas, Kivers. 
find their way to the ocean by a variety of channels, 
and there is, accordingly, no couritry which is 
w;itcrcd by inorp numerous streams. Every vallt-y 
has its rivers, and if they are not all of sufficient 
size to answer the purposes of n.-ivigation, they .if- 
ford ample supplies of water for the neecssarv p-ir 
pose of irrigtiting the grounds which an- cultivaud 
along their shores. All the streams which rise on 
the northern ridge of the mountains in tiu! interior 
run from south to north, and fall into the ('arribbean 
Sea, while those which have their sources in tlic 
southern declivity of the same range of moun¬ 
tains, traverse in a southern direction the whole ex- 
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C^Mcras, tent of the irtermcdiate plain, till they reach the 
majestic stream ol’tlie Orinoco. The priiu ijial rivers 
svhich flow northward into the Carribean Sea are the 
tiuiges, Tocuyo, Area, Yaracuy, Tiiy, I’liara, Nc- 
veri, Mnnzanares. 'I'liesc are so strongly fenced in 
by the natural l)arricrs of high banks, and tlie ground 
at the same time forms such a continued declivity, 
that they selcbmi overflow the adjacent country to 
any extent, so as to occasion damage. Tlie most 
i’()n.>iiieralde rivers nliich fall into the Orinoco arc 
tlic jMamo, tlie I’uriugon .and Pao, the Chivata and 
Zoa, the C'uehimamo, the Aratny, the Mannpira and 
Espino, and, lastly, the groat river A pure, Mhich 
enters the Orinoco by several channels. 'J'his river 
receives an immense variety of smaller streams,*and 
Ls, indeed, the only channel by which ail the lesser 
rivers, which rise in the extensive tract of country 
through which it flows, are conveyed to tlie Orinoco. 
During the rainy season, its waters, near its mouth, 
are spread over the flat country, which it traverses 
to an extent of nearly })(i miles; and, in general, all 
the rivers of this province, which flow througli level 
grounds, overflow, during part of the year, a large 
tract of the adjacent country. This inundation co¬ 
vers a larger space us the rivers approach the ocean. 
Mcar the mouth of the Orinoco, one vast sea of 
fresh water is spread over the country to an extent, 
according to Depons, of nearly f200 leagues. The 
rise of the rivers commences in April, and ends in 
August, and during the subsequent month of Sep¬ 
tember, there is no perceptible fail in the waters of 
the Orinoco. About the beginning of October they 
begin to retire from the flat country', and by tiie end 
of February the river has reached its lowest point. 
CoDimsrcc the settlements which they established in dif- 
of this Co- ferent parts of South America, the Spaniards, it is 
tony, and known, were actuated solely by the desire of pro- 
mc*'M»jther precious metals, and every other less valu- 

Cvuniry. produce was regarded as unworthy of considera¬ 

tion. Under the influence of this spirit, the first adven¬ 
turers ill Terra Finm directetl all their researches, as 
we have iilreaily observed, to the discovery of mines. 
These, however, proved so unproductive, that they 
were soon abandoned, and the colonists were, in this 
manner, compelletl to have recourse for their subsist¬ 
ence to the cultivation of the soil. But it does not ap¬ 
pear that their early cflbrts were favoured l)y the su¬ 
perintending care of the motlier country. No Spanish 
vessel e\cr approached the desert shores of this new 
settled colony; and it was only at the special re¬ 
quest of tlie colouists, that one vessel from tiie mo¬ 
ther country was annually freighted to this part of 
America, to supply them with the necessaries of 
life, in tliis languishing state, the Caraccas con¬ 
tinued during tlie whole of the Iflth.century. The 
faint hope of discovering mines, joined to the pro¬ 
secution of the pearl fishery, which was at tliLs tunc 
carried on with singular perseverance and cruelty, 
still continued to stifle every idea of agricultural in¬ 
dustry; and it was not till the year Iti.'J t, wlieii the 
Dutch took possession of the island of Curacoa, that 
tlie inhabitants of Terra I'irnia were encouragi d, by 


the vicinity ofthosc industrious settlers, to devote their t'a,- 
uttcntion to agriculture, for llsSfSJjjyv vvy.i^’providing 
themselves with the means of cotnnieTcial''w<cliuiige. 
Cacao and hides constituted for a long pcrny;[’, the 
two staple arlieli's which they exchanged withotlwi' 
Hollanders for such other commodities as they were 
in want of. 

The eoitmicncemcnt of a trade with 'foreigners, 
however iiieon.-.iderahle, excited the jealousy of the 
mother country, which, though it gave no seasonable 
aid to the e.irly ellbrts of tliosc colonists, was re 
solved to claim the doiniiiioii over Ihcin, as soon a» 
their iudu>lrv could be made Mibservicnt to its pro¬ 
fit. Two vessels were accordingly allowed to sail 
from Spain, freighted with merchandise for the colo¬ 
nies, on which enormous duties were charged. Thn 
conscijuencc was, tliat the Spanish inerchants were 
undersold by the Dutch traders, and those foreign- 
ers were left during the remainder of the cen¬ 
tury in quiet possession of the trade, whicli was car¬ 
ried on both more openly and to a greater extent. 
During tlie first thirty years of tlie subsetpient cen¬ 
tury, the intercourse with Spain was revived; hut 
the trade with the mother ccninlry bore no propor¬ 
tion to the contraband trade. The aiiiiiuil produce 
of the province amounted to ()5,000 (juiiitals * of 
cacao; the legal exports were estimated at 21,000 
([uintuls, so that 44,000 quintals still reiriain fur the 
contraband trader. The Spanish (loveriimeiit, view¬ 
ing with increasing dislike the growing eoiineetion 
of its colony witJt foreigners, resolved to stop the 
intercourse by the violence of power; and, with this 
view, confiscations, fines, and the most degrading 
punishments, were inflicted on those who engaged in 
it. Numerous families were ruined by these severi¬ 
ties, but the trade continued as before. It origi¬ 
nated in the necessities of the country, and such en¬ 
couragements to evasion were held out, as covered 
all the' risks of detection. 

These violent measures not being found to answer 
their intended purpose, several Biscayan iiierchuuts 
oft'ered to the government, in 1728, to destroy the 
contraband commerce, on condition of bein;' allow¬ 
ed the privilege of supplying tlic wants of 
ny, and of exporting its pioduce. To this piopbsal 
the govcrniiieiit acceded, after imposing si veral bur¬ 
densome conditions on the company. 'I hese. how ever, 
were complied with, .and with such activity, pru¬ 
dence, and economy, were the afl'airs of the company 
carried on, that they S'accceded in supplanting the 
contraband trade, while their niaiiaginient gave com¬ 
plete satisfactiou to the coloiiie.s. From the year 
1730 to 1748, 858,978 quintals of cacao were sliip- 
ped from the colonies to the mother country, which 
Binounted to one-third more than had been expoited 
for the last thirty years. In 1742, the company had 
acquired such credit with the government, that they 
applied for and obtained the nionoply of the colonial 
trade, (ireat jealousies were excited in the colo¬ 
nies by this concession; and to appea.se the universal 
discontent which prevailed, it was agreed, in 1750, 
that a board should be appointed, coni|josed ot an 

.... \ 


A quintal is i600 ounces. 
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C.irar«h. equal number of members of tl»c cornany, and of 
Vultivators-,s>.ttt?;;;i,->Sfii,:.vy,—the Governor-General to 
be PrcVf‘'-nt, who should regulate the jm'ces at 
wliic/' the colony and the company should respec- 
excliaiige their inerchaiidise. It was, at the 
same time, permitted to tliose planters who were not 
sati'^hed with the established price, to send one-sixth 
part of their cacao to Spait), on tiieir own account, 
and in the vessels of the company. Under this re¬ 
gulated monopoly, the colonial trade was carried on 
with less of injustice to individuals than might have 
been expected, and with great prudence and success. 
For the di'struction of tlie contraband tr.ade, the com- 
]>aiiy maintained, at an .annual expence of t!00,000 
dollars, an armament of ten vessels, which carried 
St) guns and 518 men; besides, 102 men employed 
on shore, fiuporh warcliouscs were constructed in 
the different poits to which its vessels traded, for the 
accommodation of its agents; and advances, rvith- 
oul interest, were made to different planters to the 
amount of 640,000 dollars, on the security of the 
produce of their estates, at a fixed price. By the 
encouragement thus given to the trade of the colony, 
cultivation was extended,—flourishing villages arose 
in dill’cn nt parts,—and in addition to cacao, former- 
the only staple of the countty, otlier species of 
colonial produce were now cultivated. About the 
ji ar 17o.>. Bio whole cac.ao produced in the province 
was estimated at (Jo,000 quintals, while, in 1703,•there 
Wire embarked, 

Qiiiiilab. 

For .Spain, .... 50,31*) 

Vera Cruj!, , . . 16,864 

the Canaries, . . . Il,l60 

St Domingo, Porto Uico, and Ilavannah, 2316 
Local consumption, . . . .30,000 

Total, 110,65.') 

Dining the s.-imc period the cattle multiplied ra¬ 
pidly on tlie extensive plains which stretch to the 
soatli of Caraccas, and hides were added to the 
other articles of exportation. By the increase of 
• .*.''jUya*;sn and trade, the various duties, which were 
hitliorto insufficient to defray the cxpcnces of govern- 
monf, became perfectly adequate to every charge; 
and (he government of the mother country was freed 
f rom the burden to which it had been subject for a 
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period of 200 years, of sending remittances from r«f»<'cas. 
Mexico, for the purpose of supporting the civil and'^ 
military establishments of Venezuela. 

Such were the beneficial cflccts produced by the 
moderate and prudent conduct of the Compnny. It 
was evident, however, that no security existed for the 
continuance of this good management, farther than 
the discretion of the directors, who, in process of 
time, were corrupted by the temptations held out to 
them; and, iit place of trading with the colonies 
upon the equitable principles of commercial ex¬ 
change, became eager to obtain all the unfair advan¬ 
tages of the most rapacious monopolists. Bribery 
was resorted to, in order to procure a regulation of 
prices favourable to their interests,—the duties were 
evaded,—the contraband trade was encouraged,— 
and by all tliose transactions the planters were in¬ 
jured, while the mother country was deprived of the 
trade which the Company had engaged to carry on 
for her benefit. The natural remedy for these abuses 
was a free trade. A regulation was accordingly 
issued in 177S, by which all the chief ports of the 
Caraccas and of Spain were reciprocally opened to 
each other's produce, and the trade between them 
was, in effect, declared free. A scale of duties was 
at the same time established, by which the articles 
exported to the colonies were divided into three 
classes. The first of these consisted of articles the 
growth or manufacture of Spain, which were charged 
at the lowest rate, namely, {)^ prr cent, on leaving 
Spain, and the same on being landed in America. 

All goods, likewise, of which the value was doubled 
by domestic industry, were placed in the same class. 

In the second class were comprehended such articles 
as had received a certain augmentation of value 
from domestic industry,’ but not such as to raise 
their value one half. These paid, on their shipment 
to the colonies, and on thetr arrival, 12 J per cent. 

TIte third class of articles, which were of foreign 
workmanship, were liable to a duty of 22 per cent. 
on leaving Spain. The colonial produce, on its im. 
portation into Spain, was made subject to moderate 
dutic-o. 

From the year 1793 to the year 17.96, and from 
1 796 to 1800, Depons, in his account of the Carac¬ 
cas, gives the following comparative statement of 
the value of the produce exported. 


Exportationsfrom 17<}3 to 1796. 


36T,8I<) quintals cacao, at 18 dollars, 

2,9.')5.9b3 libs. indigo, 12 reals, 

I,498,.3.‘;2 libs. cotton, 20 reals, 

1,32.';,.584 lib.s. coffee, 


Dolliirs. 


6,620,742) 
5,172,9-17 ( 
299,666 ( 
1.59,070) 


12,252,41.; 


Exportations from 1796 to 

7.;.9,I62 quintals cacao, at 13 dollars, 

7))3,210 libs. indigo, 14 reals, 

2,834,2.54 lib«. cotton, 20 dollars, 

! .s53(),ci67 lib.s. coffee, 


1800. 

Diil'ais. 
4,304,916) 
1,.386,1171 
.066,850 ( 
18 4,-43.5) 


6,442,518 


Diminution on the four last years, 


.■|,810,0'I7 
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This diminution of exports is ascribed by Depons 
to tin- defects of the internal administration, iuul 
partly also to the war which, after this period, was 
begun between Great Britain and Spain. This writ¬ 
er does not specify particuiarlj' the faults to which 
he alludes; hut, in the mean time, no such change 
had taken place in the domestic administration of 
tile country, as will account for such an enormous 
defalcation in the value of the produce exported. 
The w.ar between Britain and Spain appears to be 
the most probable and satisfactory cause of this di¬ 
minution. Uy that event, the whole colonial trade 
of Spain became the prey of the British cruisers'; 
and such was their unremitting vigilance, that the in¬ 
tercourse between the colonies and the mother coun¬ 
try was almost entirely interrupted. In these cir¬ 
cumstances, the rigour of the colonial monopoly was 
relaxed; the ports of the colonics were thrown open 
to neutrals; and, in addition to this intercourse, a 
contraband trade, to a great extent, was carried on 
with the British colonies. But of this illicit traflic 
no return would of course be made in the general 
account of the colonial trade; and it is possible, 
therefore, that the apparent defalcation of exports 
pointed out by Depons may have arisen from the 
circumstance of an illicit having taken the place of 
a contraband trade. In the year 1800, the Court of 
Spain, swayed by the selfish representations of the 
Spanish merchants, revoked the liberty granted to 
the colonics of trading with neutrals; and the con¬ 
sequences of this order were injurious in the ex¬ 
treme, and would have been ruinous to the colonics, 
had they not resorted, as before, to the necessary 
remedy of the contraband trade. This trade was 
carried on to a great extent with the British colo¬ 
nies, and was citlier connived at, or, os was affirmed, 
was in some eases formally licensed, by the British 
cruisers During this period, therefore, and gene¬ 
rally indeed during the whole course of the war, no 
custom-house account of imports and exports can 
be considered as affording any accurate view of the 
foreign trade of this colony. 

The public revenues of the Caraccas arise from 
various taxes, namely, from the alcavala, which is a 
tax of 5 per cent, collected on all sales, whether of 
moveables, or of landed property. Every species of 


The cargoes exported from Spain to the Caraccas <i 'raecss. 
do not, generally, contain ul>W»i,»wrvV«Ii(iirth of Spa- 
iiish produce and manufactures, the oVkjt tliree- 
fourths being supplied chiefly from Britain, t'^r'»nce,|]^'i!.j^'“ 
thellan.se Towns, and part occosionally by 
I'he articles in the greatest demand at the Caraccas 
are linens, laces, black stuffs, principally serges, 
prunellas, .satins, and taffeties. The.se Are* used foi 
the cassocks and mantles of the priests, and for the 
dresses usetl by the women in their devotional exer¬ 
cises. 'I'hick cloth.s are also in demand, and most of 
the whites are dressed in cussimere or in French 
clotlis. Hats are also a saleable article, and French 
hats are univer.sully preferred to those nmiiufaeturcd 
in other countries. No lound hats arc worn except 
by the lowest classes, or b\ boys, all the civil and 
military oflicers wearing cocked fiuLs. A l onsidcr- ' 
able quantity of boots, for the wearing of wliich the 
young Spaniards have acquired a taste, have been 
lately imported from the Britisli colonics, and have 
met with a ready s.ale. As tlie shoemakers of flu. 
country cannot imitate the fashion and llic uiukc of 
these articles, the importer is free from competition, 
and ho is therefore enabled to charge a high pi ice. 

Shoes, however, arc made in the country of a sulli ■ 
ciently good ([uality, and at a moderate price, 'fhey 
do not, therefore, form so profitable an article of im¬ 
portation. Among the coarse goods, the linens of 
Brittany, Rouen, Morlaix, and of Russia, are univer¬ 
sally used. 

The population of the Caraccas is stated by De- opulatioa. 
pons to amount to 728,000, and he assigns the fol¬ 
lowing proportions to the difterent provinces : 


To the province of Venezuela, including 
Varinas, a population of 
To the Government of Maracaibo, 

To that of Cumana, 

To Spanisli Guiana, 

To the Isle of Margaretta, 


500,000 
100,000 
NO.OOO 
.' M -,000 
11,00(1 

728,000 


Of thi.s population the whites form twn-i mittnj- . , 
slaves three-tenths, tl.c desccmlunts of freedmen 
four, and the Indians compose the remainder. Some 
merchandise or territorial production is inade subjec t writers are of opinion tliat tltis account, of the popu- 
to this impost, the moment it is exposed to sale; and lation is rather exaggerated. 


retail dcialcrs arc in the habit of compounding with 
the Government, by the payment of an annual siiin 
on their whole stock. This tax produced, in 17yS, 
1.50,862 dollars, and, in 1797, only 10,248, owing to 
the suspension of maritime commerce. A revenue 
is also derived from export and import duties, 
front duties on all distillers of intoxicating liquors, 
and on tlie shops where they are sold ; from the sale 
of titles and offices, from stamps, from the sale 
of bulls granting spiritual indulgcncies, from the 
monopoly of tobacco, and from various other local 
imports. The tithes, which are rigorously levied 
throughout the Caraccas, form a branch of the pub¬ 
lic revenue; two-ninths belonging to the Crown, and 
the temaining seven-ninths being appropriated to the 
payment of the ecclesiastics, and to the building and 
upholding of religious edifices. 


The principal towns of the Caraccas are, Caraccas I'lincigii: 
the capital, containing .'14,000 inhabitants, Cumuiia 'I'owns. 
24,000, Porto Cavello 7500, Valencia 6',‘00, Mara- 
cay 8400, Guayra 6000, Tulmero 8000, Victoii.i 
7800, Coro 10,000, Carora 6200, Barquisimeto 
11,800, Tocuyo 10,000, Guanara 12,300. 

lliis country was first discovered by Columbus Hisiorviami 
in the year ] 4,98, in the course of his third voyage laie Kiw- 
to America. Several attempts were made to settle 
it by means of missionaries, all of which proved un¬ 
successful. The natives were at last subdued by a 
military force, and the management of the Spanish 
settlements in tliis province were, for a pecuniary con¬ 
sideration, consigned by Charles V. to aliierman mer¬ 
cantile company named the Welsers. Under their go¬ 
vernment, country experienced the most cruA' 
oppression. The company were, in consequenowv^ 
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( Ctraeevr deprived of the sovereignty in the year 1.550, and a 
■'’■•rJiiwn -WA'' as appointuds by the Crown- 

■ Since thij- period, these provinces continued under 

the g'Vcrntncnt of the mother country, until the 
yv^r •11810, wlien Spain was nearly overrun by the 
armies of France, an<l when no reasonable expec¬ 
tation could be entertained tiiat she would be able 
to resist tln,‘ invading force. In these circum¬ 
stances, the colonies being aggrieved by useless re¬ 
strictions on their commerce, and by other oppres¬ 
sions, a strong party was formed, ostensibly to pro¬ 
tect them from the yoke of France, bbt really, it is 
supposed, with a view to detach them entirely from 
the douiinion of the mother country. At hist, on 
the 4th July 1811, the congress of Venezuela pub¬ 
lished A formal decree lor tlieir independence. A de- 
' claration of rights was uderwards issued, and with 
such severity was the new system enforced, that the 
jails were crowded u itii persons suspected of disaf¬ 
fection to the revolutionary measures adopted; great 
numbers were proscribed ; some were banished and 
imprisoned; otiicr.s were executed, and tlieir heads 
stuck upon poles, as examples of terror to others. 
Several totviis, and among others C'oro and Valen¬ 
cia, declared against the new system. Troops were 
immediately dispatched to reduce the former city 
by force; these were beaten back with considerable 
loss, (leiieral Miranda was at the Same time sent 
against the town of N'aleiicia, and after some sangui¬ 
nary encounter.^, he obtained possession of the place, 
from which, however, ho tras soon driven with 
loss by the deterinined resistance of the inhabi¬ 
tants. Being reinforced, he renewed the attack, 
and finally succeeded in his object. Since this pe¬ 
riod, the war between the two parties has been 
carried on witli various success; and, from the latest 
.accounts, it would appear that the cause of the in¬ 
dependents is gaining ground. At present we have 
no inforinatiun by which we can decide as to the 
issue of the contest; and we must, therefore, defer 
any farther account of it till we arrive nt the general 
article of Sou’i'ii Amcuica. 

See Semple's Sh'fi'h q/'ihe Present State qfthe Ca~ 
— Travels in South America, hi/ F. De- 
e pons, ‘2 vols. .Svo, 1807.—Humboldt's Personal Nar~ 
ralive of Trnvils in the liquinoctial Jlegioiis, 3 vols. 
Svo, 181 i: (o.) 

CAlUJKj.ANSllIKF is divided from Caermar- 
ihenshirc aud IVinbrokeshire, along the greatest part 
of its boiillierii side, by the Tivy ; on tiie nortii it is 
divided from Merionethshire by the river Dory ; and 
from Montgonierysliire by an artificial boundary. 
The boundaries on the cast, between it and itadnor- 
shirc and Breconshire, arc also artificial. On the 

I'xlfiit, west, it stretches along the sea-toast in a bending 

leiuwiarits, line, from north-east to soutb-tvest, forming part of 
Cardigan Bay. its extent, measured 
along the shore, is nearly 40 miles. Its breadth 
does not average 30. It contains 736 square miles, 
or 464,610 acres. It is divided into five liundredr. 
The market towns arq^berystivitli, Cardigan, Llan- 
bodanivawr, Llftnbeder, and Tregaron. The nuin- 
bcr.of parishes, according to the last I’arliaiiientary 
returns respecting the poor's rates, is t)7- H sends 
Jo.'OL. II. fAnx II, 
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one member to Parliament; lies in the province of Ordigan- 
Canterbury, and diocese of St’David’s; and is in the 
North Wales circuit. Tlic coast of Cardigan Bay 
(whioh is formed by the projecting counties of Caer¬ 
narvon on the north, and Pembroke on the south, 
with tlie coasts of Merioneth and Cardigan in the 
centre), according to tradition and appearance, have 
suffered greatly from the depredations of the sen, 
especially on tiic Cardigan shore. The tradition of 
the country is, that there was formerly a sixth hun¬ 
dred, which IS now covered by tlic sea; and there 
are still to be seen, at low water, several ridges of 
rocks, colled causeways, which seem to confirm the 
truth of this tradition. Of these the most remark¬ 
able is Patrick's Causeway, which extends from 
within a mile of the point of Mochras^ south of 
Harlech, 23 miles into tlic sea, in a serpentine line, 
it is formed of rough stones, 34 ieet broad; and 
at the extremity tberc is a round head, formed of 
.sixteen great stones, one of which is four yards in 
diameter. Trunks and roots of trees are also 
found at a considerable distance from tlie shore. 

The principal rivers arc the Tivy, the Rydiol, the Rivers. 
Ystwytli, and the Aeroii. The Tivy rises in Llyn 
Tccfy, or Tivy Pool, in a mountain in the north¬ 
east of the county. On the top uf this mountain 
there arc five lakes, *of which Tivy Pool is the prin¬ 
cipal. It is about one mile and a half in circum¬ 
ference, is surrounded by high and {)erpendicu]ar 
rocks, and is said never to nave been fathomed. 

'J’He Tivy at first flows through n rocky district; 
aflcrwariis, forming a regular channel, it passes Tre¬ 
garon ; and, at Llanbedcr, bccomc.s the boundary 
between Caermartbensbire aud Cardiganshire. It . 

falls into the sea about two miles below Cardigan. 

The Rydiol rises on the south-west side of Plin- 
limraon ; its course is about south-west; and it falls 
into the sea near Aberystwyth. About 13 miles 
above this town is the Devil's Bridge, called by the 
Welch, Pont y Monach, or the Monks’ Bridge, 

.and Pont ur Fjmach, from the confluence here of 
the Fynach with tlic Rydiol. There are two arches, 
one above the other. 1'hc uppermost is between 
30 and 30 feet in the chord; and tlie other less than 
30. Tlie upper one iVas built in 1 753 ; the date of 
the building of the lower one is not known. Near this 
bridge are the fulls of the Fynach. The first fall takes 
place where the river is much confined by flic rocks. 

The water is carried about six I'eet over them, into a 
basin 18 feet below. The next fall is 60 feet, the third 
full is 30, and the last is 110 feet. Near this is the fall 
of the Rydiol, the scenery round which is considered 
very striking and grand. The Vstwytli rihcs among 
the hiUs on the eastern side of the county, and falls 
into the sea at Aberystwyth. I'he Aeron is be¬ 
tween six and seven miles in extent, receives six tri¬ 
butary Btrcains, and forms, during the whole of its 
course, nearly the arc of a circle. It falls into the 
sea at Aberaeron. 

'Chat part of the country which lies along the sca8iirrac« ami 
is level, especially the south-western extremity; but Soil, 
the noftlicrn and eastern parts are very rugged and 
mountainous. The soil of the low lands is either a 
light or a strong loam, lying on slate. The soil of 
4 1 
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Cardigan* tiio piountainous division is in general thin and poor, 
. except in the narrow vallies, wliere it consists of 

. . eJay or peat. 'I'Jie tract along tlie sea coast pro- 

a[ueu yf barley, turnips, potatoes, 

and outs. The cjuality, as well as the produce of 
the burl«*y grown in some parts of this tract, are very 
reuiiirkable. Between Aberaeroii and Llanrystcil, 
is an e.xten.sive flat, extending from the sea to tlie 
en^t mountains, which produces from six.ty to eighty 
inislicis of fine barley per acre. This land is con¬ 
stantly under titis crop, and has been so for at least 
half a century. It is manured every three years 
with sea-weed. Potatoes are grown on the peat 
nio.sses in such a manner as at once to secure good 
crops, and to drain the land. The potatoe sots are 
' laid on the surface of the bog, a little manure is 
spread over them, and they are afterwards covered 
with earth dug out of the trenches. 

Very few sheep are kept on the low land; but 
on the mountains they are numerous. They arc, in 
general, the native breed, very inferior both for wool 
and carcase. Cattle are kept in uli parts of the county; 
in the low lands, and in the vales of the mountainous 
district, principally fur butter and cheese; in the other 
parts they are bred for the English drovers. Of the 
iflt.fiM) acres which this county contains, it i.<< cal¬ 
culated that 100,('00 are in tillage ; 1 - 1 , 0,000 in pas¬ 
ture, and tlic rest wast(' land. 

ntiiita, Cardiganshire lormerly was famous for its mines 
«)f lead, but at present they are not very productive ; 
the principal are two, in the vicinity of (Vmystwitli. 
Near Tal-y-bont are some that used to be very pro¬ 
ductive, but now’ arc almost cxliaustcd ; the matrix 
of the ore is carbonate of lime. 'I'lierc arc also veins 
of copper, (»ut they are not wrought. 'J'he want of 
coal, of which there is none in the whole county, 
tlie rugged nature of the country, and the badness 
of the roads, are probably the chief causes why the 
Slate Qiiar. are not worked. Near Aberystwith are large 
slate quarries; the slates lie in alternate strata witli 
shale, and are in compact miusses, of a course tex¬ 
ture ; the inclination of the strata varies very much, 
following the general irregularity of shale. The 
slate that is found near the sea coast, not being 
mixed with shale, lies in perpendicular strata. Tiiero 
are some very extensive tracts of peat, especially on 
the coast beyond Aberystwith, bordering on the river 
Dovy; and from Strata I'lorida, near the Tivy, to 
Llyn y Macs, or the lake of the flood; the latter 
tract is one continut;tl marshy bog, abounding in 
H’urbaries, .as far as Tregaron: according to tradition, 
a town once stood in this marsh. As connected with 
the natural history of this county, it may be remark¬ 
ed that Mr Ailcin observed near the banks of tlie 
Jlydiol, a nioor-l)uzzard, and the hi;rsc-ant, the largest 
species of ants that are natives of Britain. Tlw 
angel-fish is found in the bay of (lurdig.an. 

There arc few manufactures in this county; at 
Idecliwydol, near Cardigan, are iron and tin works. 
Blac|< cattle! pigs, butler, barley, oats, fiannol.s, 
Wclsh-webs, bark, iron, tin, slates, and ale, arc ex¬ 
ported from Aberystwyth, and Cardigan, 'riiere is 
a great fair for cuttle and sheep at lUios, near the 
source of the Tivy. 
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Cardiganshire is celebrated in the literary history ^^niijran, 
of Wales, for having given ap (iwylini, ■ 

who floii:'shed between ),‘faO and J,'57(). ^'rom the 
poems of this author, the modern literary fttJect of 
Wales has been chiefly foinicd, and this diiSiji^gpftrVjiiigdag,.. 
spoken with greater purity iii tliis county titan in any 
otlier part of the principality. 

In Cardiganshire, a emstom prevails reseinhling sinyiilar 
the penny-weddings among the peasantry of Scot- iii'-iuii!. 
Jand. Before marriage a bidder goes from hou.se 
to bouse, inviting the inhabitants to come to the 
wedding, and to bring money and cheese and Init- 
ter. The marriage always takes place on the Sa¬ 
turday, and the guests assemble on the I’riday with 
their presents. All tliese are set down on papiT, , '' 
that, if demanded, they may be repaid, but tin-, sel¬ 
dom happens. 'I'he iurniNbiiig of the weinan is also 
brought home on this day. On .Saturday, tin or 
twenty of the man’s friends who are be.st mounteil, 
go to demand tlie bride, who is placed on a horsi- 
behind her father, and rides ofl‘ as fa-t as she can. 

She is soon, however, overtaken. Bresents an con- 
tiiincd to be received on the Satnrilay and Smiilay ; 
on Monday they are sold, fntjuently making, with 
the money presented, the* sum of L. .It) or L. tio. 

In I soil, the poor’s rates amounted to L. It), I tiy. I'ooi's 
In 181.'5, there was collected Irom fw parishes 
L. 1 . 0 ,-too, 8 s. (id. 

In 1800, the number of bouses was 0010 , ami of I'oiaiUtioii; 
inhabitants t2.95t). The males were 20 , K)S ; tlie 
females 22 ,. 0 t 8 . In 1811, there were 


Houses inhabited, - - 

I'aniilies inhabiting them, - - 11 yig; 

Houses bnililing, - - 

-nninliabitod, - - j.';,'! 

Families employed in agriculture, - .GStil 
. - in trade, inuiiufucturcs, and handi¬ 
crafts, - - - iqi;; 


All others, not comprehended in these clashes, 


Males, 

1 'euialc.s, 


2r>,T.-;9 


Total, 

Population in 1800, 


50,2()0 
42 O.-d) 


Increase, 7.jO t 


Sec Meyrifk’s History of Curdif^neshire, —Mal¬ 
kin’s Scenery, tS'i'. o/' tfales. —Aikiii’s '/'< ur iit tVale.--. 

CARLOW, till* aeeount of which in the I'lieydn-^ ni aiifl 
ptedia, under the name of C'-ATUKKi.oiiC.ii, oi'ciipies liijiiiiili<ii'’s- 
oiily a very few lines, lii-.s almost entirely between 
the rivers Barrow nod Muiiey. It is about :i:i Eng¬ 
lish miles lung, from iiorlli to south, and about 20 
miles broad at it.sgriatest breadth; but it narrows 
in very uiucli from east to west, between Kilkenny 
and Wexford. It is divided into five b-aronics, 
and into lifty paridiis. Accaj|di”g H*" Beiiufort, 
its area is 214 square miles'Irish, of .844 English, 
equal to 1,87,050 Irish or plantation acres, and 
220,0011 Englisn acres. The principal towns air* 
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Carlow, Tublow, Leighlin*Bridge, Rut’’n(!, Palatine 
Town, Iiackct.-.>i,cwn, and Gou8bi'id|;e. 

The >^uriace of thu greater part of this county is 
plras>'?iitly undulated; and, with the exception of 
tl::' high and rough hills which occupy the small 
portion of it that lie's to the west of the Barrow, and 
the mountainous district in the south-ciist, on the 
borders of Wexford, the hills yield little in fertility 
to the vales. The prcvaiHng soil of the lowlands is 
a strong fertile loam, mixed with limestone, and in* 
emnhent upon it; and that of the uplands is gene¬ 
rally a light gravel. 

Mr Wukelicld gives the following statement of the 


Itivated and uncultivated land ia 

» 

this county: 


Cultivated 

Mniililaina 

llarunirs. 

Land. 

Rill) Roes. 


ActCh Irinh, 

Aera Irish. 

Rutlivilly, 

• 28,310 


Carlow, - 

18,487 


Forth, 

- 21,601 

1987 

Idrone, 

.38,61.'5 

7100 

Bt Mullins, 

. 16 , 30.3 

3171 


12.3,.516 

12,217 


Rivers. The principal rivers are the Barrow and the 

Slanoy; the former runs along the whole of the 
western borders of the county, with the exception 
of a jutting part of Idrone barony, which it separates 
from ilie nuiiii body. The Barrow is navigable for 
barges as far as the town of Carlow, and thence ’ 
there is a communication with Dublin by means ^of 
the Grand t'aiial. The Sloney, which rises in Wick¬ 
low, crosses the eastern part of the county. 
tlincraln;ry. T^lic mineralogy of Carlow is very imperfectly 
. known. 'I'he river Barrow seems to separate the 
soil ill this part of Ireland; to the west of it there is 
limestone in abundance, whereas there is none in 
W'exfurd and Wicklow; the best in Ireland is found 
near Carlow. Marl and a great variety of clays are 
also found in this county. The mountains, called 
' Bltcol. .Stairs, from their black appearance at a dis- 
* lanee, and tlieir perpendicular height, which sepa¬ 

rate (’arlnw from Wexford, arc chiefly composed of 
granite. It also contains iron ore, and a consider¬ 
able (juantity of oxide of manganese. In the time of 
Charles I. there appears to have been a large Iron- 
foundeiy near Idof, in which, ordnance, pots, and 
small round furnaces, were cast. It belonged to Mr 
Christopher Wandsworth, M.aster of the Itolls in 
Ireland, and afterwards Deputy of that kingdom, un¬ 
der the ICarl of Stafford (Natural History oj Ire~ 
land, p. 7.'f, Dublin, 1 726 .) By the same authority 
we are informed, that the first coal mine was found 
out ill Ireland, a i'cw years before 172(i, in the same 
hill, where the iron mine was. “ In that iron mine, 
after that for a great while they had drawn iron-oro 
out of it, and that, by degrees, they were gone deeper, 
at last, in licy of ore, they met with sea-coal, so as 
ever since, all the people dwelling in those parts have 
ifised it for their firing, finding it very cheap; for the 
^load of an Irish car, drawn by one garron, did stand 


them, besides the charges of bringing it, in nine Carlow, 
pence only, three iwnce to the digger, and six pence 
to the owner.”—These coals are. very heavy, and 
bum witli little flame, but lye like charcoal, tnul con¬ 
tinue to the space of seven or eight hours, casting a 
very great and violent heat.” (Natural History of' 

•Ireland, p. 84.) 'The same author informs us, that 
“ little smith coals were dispersed every where in 
great (juantity, and had been used by the smiths, 
even before tlic mine was discovered.” At present, 
this mine is either forgotten, or not deemed worth 
working, as the county is chiefly supplied with coals 
from Kilkenny. 

There are no large estates in this county; and very Agdculiure. 
little minute division of properly. 'J’lie hiring ten¬ 
ant is generally the occupier, except of small pieces. 

The fee has been more transferred here than in any 
other part of Ireland. Carlow was formerly noted 
for the extent and luxuriance of its pastures, being 
one of the greatest sheep counties in the kingdom ; 
but in consequence of the bounty which was granted 
about the year J7f>8, on corn convoyed by land- 
carriage to Dublin, Mr Young calculated that 
sheep-feeding had declined so much, when lie was 
there in 1776 - 8 , that four farmers had a greater 
number of sheep twenty years before, than were 
kept in the whole county' at that period. There 
are still, however, some excellent flocks of large 
woolied shetq). Four sheep of the Irisli breed, and 
five of the English are Called a “ collop,” and three 
collops are allotted to two acres of the best land. 

But it is for its dairies that Carlow is famous; and, Dailies, 
in this respect, it is not excelled by any county in ‘ 
Ireland. The farmers )spare no trouble or ex pence 
to procure good cattle for their dairies. From twenty 
to fifty are generally kept; and, during the season, 
each cow produces on an average about cwt. of 
butter. The dairy system pursued in Devonshire, 
Dorsetshire, and some of the northern counties of 
Ireland, of letting cows to dairymen, Is followed 
here; but this custom was more prevalent when the 
Catholics could not legally purchase land, as they 
then employed tlieir capital in hiring cou’s. The 
butter made in Carlow Is divided into three sorts, 
according to its quality. The first in point of qua¬ 
lity is sent to Dublin and England, and thence cx 
ported to the East and West Indies. It is biglily es¬ 
teemed ill the London market, where it is often sold 
as Cambridge butter. That of the second qu^ity is 
exported to Spain, and the worst to Portugal. P is 
all packed in large casks, iVeighing upwards of three 
hundred weight. 

From the following statement, given by Mr Young, inerrase of 
it appears that the bounty on land-carrtage corn soon Idlagis 
operated to the increase of tillage in Carlow, No 
great additional quantity of corn was brought from 
this county to Dublin till 1769, when the bounty 
had risen from about L. 150 to L. 849. In the years 
1770 and 1771i it declined. In 1772, it rose to 
L. 1025; and in 177.3 to L. 2676. In 1774, to 
L. 2813. In 1777 , the last year .VIr Young quotes, 
it was L. 2479 . 

There is not, however, much wheat grown, and Barley, 
it ia not of a bright colour, or a very good quality. 
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(>tlow But thu barley of Carlow is excclteut; according to 
cJLlo Yoimg, the best in Ireland. At the time of liis 
tour,^ it was tin' only interior county which produc¬ 
ed it ; and at present more is grotvn here than in 
any other piu-t of the kingdom. It is principally 
consumed by the illicit distilleries in the north of 
Ireland, being carried to Dublin by the canal; by 
the breweries and distilleries at Cork; or by the 
lualting-houscs at Wexford. The potatoes grown 
in Carlow are excellent. There is little or no flax. 
The county is tolerably wooded. In the vicinity of 
Carlow, a great many onions arc grow ii, wliich arc 
sold all over Ireland. 

M.umfdc- Carlow is not distinguished as a manufacturing 
county. In Carlow, coarse cloth, reaping hooks, 
scytiies, shears, &c. are, Iiowever, made. At Leigh- 
linbridge is one of the largest corn-mills in ireiand, 
capable of grinding more than 15,000 barrels a-year. 

l’o|iiila(ioi). According to Dr Beaufort, in the year 17.92, there 
were 876S bouses, and 41,000 iiihiibitants; 15.0' Irish 
acres to a house; aiul 40.94 inliabitants to an Irush 
.square mile. Tiic Catholics are reckoned to be ten 
to one Protestant. The Catholic farmers are becom¬ 
ing wealthy, and have considerable property in leases 
and farming stuck. 

In 1792, tliere were 550.1 bouses of one hearth; 484 
«f two; 188 of three; 69 of four; .50 of five; 3l of six; 

15 of seven ; 8 of eight; 7 of nine ; 3 of ten; none 
were returned above 44 : 2fi8 were exempted as 
new, and 18S3 as inhabited by paupers. The total, 
according to this return, was 8594. 

Carlow county sends two members to Pariiament, 

' and the town one. The number of registered fr^hold- 
ers of fifty pounds, to February 1815, was 3Sf}; of 
twenty pounds, 295; and of forty shillings, S36S: 
in all, 3917- ♦ 

See Young’s Tour in /rr/oarf.—Beaufort’s Memoir 
of a Map of Ireland. —Wakefield’s Statistical Account 
(f Ireland. (c.) 

CARLYLE (JosEi’H Dacue), a distinguished 
orientalist, and general scholar, was the son of a Phy¬ 
sician at Carlisle, and was born there in the year 
1759 . lie received his early education, in the learn¬ 
ed languages, at the grammar-school of that city. 
In 1775 he proceeded to Cambridge, obtained his 
bachelor’s degree in 1779, a*>d was elected a fellow 
of Queen's College in that University. He left 
College in 178S, after taking his master’s degree, 
and returned to his native city, where he obtained 
some ^urch preferment. Ip 17.93, upon the resig¬ 
nation of Dr Paloy, ho succeeded to the Chancellor¬ 
ship of the Diocese of CarJisie. (Gentleman’s Ma- 
gazinCy 1804.) 

Mr Carlyle had early devoted much of his atten¬ 
tion to an accurate study of the Arabic language, in 
which pursuit he had been assisted by a native of Bag¬ 
dad, who resided sometime with him at the University. 
Having thus attained to great proficiency in the Jau- 
guiwe and literature of the Arabians, be in 1793 
apj^rared before the Public as the Translator of 
an inedited historical work in that language, known . 
under the namte of the Maured Allatqfet. The au¬ 
thor of this work was Jemaleddin, a person of the 
rank of Emir, and distinguished among the Eastern 
writers by the title of Historiographer of Egypt, 00 


account of his great attention to tiie improvement C-arijie. 
of its history. The Maured Allatafet is on Epitome, 
made by Jemaleddin himself, of a larger work, which 
comprised a complete history of that countryiefrom 
tile first establishment of the Arabian Government, ' 
to tl)u eight hundred and fifty seventl] year of the 
Hegira. In reviewing the Epitome with a view to its 
publication, Mr Carlyle thought propcr'to retrench 
that part of it which relates to the Caliphs of Bag¬ 
dad, tlieir hi.story being, as he conceived, sufliciently 
illustrated in other writings; so that his publica¬ 
tion commences with the first of the Faimiie 
Caliphs who reigned in Egypt; and it ei)d.s, where 
the original lilpitomc also terminates, with the reign 
of Almalcc Alashrof, the twelfth of the Ciroas- 
sian race of Sultans, thus comprising a period of 
no.nrly ilve hundred years. However creditable to 
Mr Carlyle’s attainments in Eastern learning, tin’s 
treatise is not thought to have added much to the 
stock of historical knowledge, or to suggest .my 
high ideas of the merit of that larger work from 
which it was abridged, and w hi< li procured Jenia- 
leddin so niucli renown in tlic East. The title of Mr 
Carlyle’s publication is as follows: Maured AUata- 
fel Jemaleddinitflii Tog) i Itardii, sett rerum Egyp- 
ticaruni Annales, ub anno Christi 971 , usque ad an¬ 
num 1453. E Codice MS. Bibliothecir Academhe 
Cambrigiensis. Arab, ct Lat. 4to. 

In 1794 , Mr Carlyle was elected Professor of 
Arabic in the University of Cambridge; and. in 
1796 , he gave to the world another, and more pleas¬ 
ing proof of In's zealous endeavours to illustrate the 
literature of the East, in a work entitled, Specimens 
of Arabian Poetry, from the earliest fiuie to the ex- 
litlction if the Caliphat, with sonic Account of 'the Au¬ 
thors. Arab, and Eng. 8vo. Ills object was, by 
arranging the pieces in chronological order, and ac¬ 
companying each with some account of the author, 
and of the occasion of the compo.sition, to exhibit a 
sort’ of history of Arabian poetry, during the mo.st 
splendid period of the Mohammedan empire. Many 
of thc.«c pieces possess considerable beauty; but a's 
Mr Carlylt had it in view to cxemplity the difierciit 
species of poetic composition, lie has nccordiggjly .. 
translated some specimens, in w'hich ho was him¬ 
self sensible there was nothing to be prized, either 
in the thought or the execution. Like most of tliosc 
who have become einilient tn Eastern le.'trning, Pro¬ 
fessor Carlyle is thouglit to have formed too high an 
estimate of its merits; but all must admit that his 
Specimens, with their prefaces, form an elegant and 
interesting w'ork; one which, to use his own words, 
cannot but prove acceptable to those who wish to 
gain an insight into the history of manners, and who 
love to trace the operations of the human mind in 
distant countries and various situations,” A second 
edition of tins work was published in 1810. 

When the Earl of Elgin was appointed Ambassa¬ 
dor to the Porte, in 1799, Professor Carlyle was in¬ 
vited to accompany him as an accredited agent of 
the British government, for the purpose of literary 
research; and in that capacity he accordingly pro¬ 
ceeded to the East. After remaining some time in 
Constantinople, be left that capital in January 1800, . 
and proceeded through Asia Minor and Cyprus 
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Palestine; in which tour he was employed till the 
il following July, when he returned toXo..8ta»tinoplc. 
He again quitted thislity in March*801, and visit- 
ed the I'road, the convents of Mount Athos, and se¬ 
veral parts of Greece. He appears to have spent 
three weeks amongst these celebrated convents, 
where, being furnished with'recommendations from 
the Government, and the Patriarch of Constantinople, 
he was received with marked kindness, and enjoy¬ 
ed every opportunity for literary research. From 
Athens, where he spent some time, assisted iu his 
iiK|uiries by tlie artists employed by Lord Elgin, he 
proceeded in a Uagusan vessel to Malta, and alicr- 
wards to Niiples, where he arrived in July 1801. 
He soon thereuHer set out for England, and reached 
hi.-? native oily early in the month ef October. {Ad¬ 
denda to the IIemaiss of John Tweddall, 181(i. 4<o.) 

Soon after bis return, he was presented by the 
nislio|) of (Carlisle to the living of Newcastle-upon- 
Tyne ; but which he did not long enjoy; for he fell 
into had health, and died in the prime of life, in April 
ISO I [iicut. Afiio. 1804). His premature death ent 
shoi'i some useful literary undertakings, and de* 
)u-ived the world of the full fruits of his obser¬ 
vations oti many interesting scenes, which he had 
snrveyetl with the eye of a scholar and tlie feeling of 
a [met ; for all that the public has derived from bis 
travels, is a posthumous volume of poems, with re- 
marks suggested by these scenes, and which, though 
bearing testimony to his Ictiruing and taste, is but a 
poor substitute for such a work as. With bis know¬ 
ledge and means of information, he could not have 
tailed to produce. The title of tliis posthumous 
volume is as follows: Poem, suggested chiejty by 
seenes in Asia Minor, Si/ria, and Greece, with Pre- 
/iirrs exlrnetcd from the Authofs Journal. It was 
published in 4to, in 1805, and is cinbeliished with 
sonic line engravings. 

k ('AKNA'l’IC, the name of an extensive maritime 
' province on the eastern side of the peninsula of In¬ 
dia, wiiicl], according to Mr Hamilton’s East India 
(laze!leer, stretches from the 8lh to the I6th degree 
of north latitude. In Dr Heyne’s Tracts on India, 
it is said to extend from the 10th to the 1.5th degree, 
rfi'c average breadth of this tract is about seventy-five 
miles. It comprehends the former dominions of the 
Nahot of Arcot, which were transferred to the East 
India Company, by a treaty concludi^d in 1801. 

The Carnatic is reckoned one of the hottest por- 
•ions of India. The soil varies, but is generally sandy, 
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and in many porta water is scarce, the supplies being 
wholly derived from what is preserved in tanks fiil^ 
during the periodical rains. There arc, however, some 
rivers which flow tlirough the country from the high 
mountains called the Ghauts. In the inland parts, there 
are large spots of salt ground, containing, says Dr 
^Heyne, either common salt, or a mixture of that salt 
and soda, which, from the use to which it is applied 
in India, is known by the name of Washermen's 
earth. Rice constitutes the principal produce of 
this country, and in those places where water is 
scarce, great labour is employed to obtain the ne¬ 
cessary supplies fur the rice fields. The cultivators 
raise four difierent crops in the year, two of titem 
from tlie same ground. In good seasons ‘ the first 
crop produces fifty fold. Sugar is cultivated, but in 
very small quantities, the soil not being rich enough 
for the cane. The indigo plant might be cultivated' 
to advantage, if the demand I'or it were greater. 
The common dwarf cotton is cultivated on the cokst, 
but not extensively. 

The capital of this province is Madras, of the 
present state of which city we shall giie some ac¬ 
count when we reach that head. The other princi¬ 
pal towns are Tanjoie, Trichinopoly, Madura, Ti'4n- 
quebar, and Negapatam, in the division called the 
Southern Carnatic; Madras. Fondicherry, Arcot, 
M^allajalibad, Vellore, Cuddalore, Giiijee, Pullicat, 
Clidndgherry, and Nelloor, in the Central Carnatic; 
and Ongole, Carwaree, and Samgaum, in the JSortk^ 
.em Carnatic. Vellore is well known as one of the 
principal stations of the Company’s forces. The sons 
of Tippoo Sultan were placed here, and palaces on a 
large scale built for them, but since the well known 
mutiny of 1S07» they have been removed to Ben¬ 
gal. 

The great moss of the population profess the 
Hindoo religion, the Mahommedans being but thin¬ 
ly scattered through the country. It contains about 
40,000 Christians of al) descriptions. The whole 
population of the Carnatic, in its most extensive 
sense, may be estimated at five millions. The na¬ 
tives are considered inferior in bodily strength to 
tlic other natives of Hindostan Proper. In no phrt 
of India are the genuine ^ndoo manners more pure¬ 
ly preserved than among^e majority of tlie natives 
of the Carnatic. 

See Hamilton’s East India Gazetteer, 8vo. Lon¬ 
don, 1815. Heyne’s Tracts, Historical and Statis' 
tical, on India. 4to, London, 1814- . 
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CARPENTRY. 

It has been judged most expedient to reprint the may form, with the articles Hoof and Stbekgth of 
article Carpenthy from the Supplement to the Materials, • a uniform system of the most useful 
third Edition of the Encyctopeedia, in order that it departments of practical niedtanics, deduced, in 

--- —j 

I * It is prgpcr to mention here, that these two articles, first printed in the/AiVel, were incorporated in the 
subsequcpl editions' of the Encyclopadia, but tliat the connected article Carpentry, first published in the Sup¬ 
plement to that edition, was not; owing to this circumstance, that the copyright of the Encyclopmdia, and 
of that Supplement, was for come time held by difierent Proprietor6<»£D. 
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Ciirpentry. the same familiar and elementary manner, from the 
' ainiple principles of tlic composition of forces ; 
premising some Introductory Observations, which 
may be considered ns a retrospective summary of 
tho doctrine of Passive Strength, accompanied by 
some of the most useful propositions respecting 
the resistance of clastic substances, derived from 
the principles which have been already laid down 
in our article BarucrE : and subjoining a few notes, 
on such passages as may appear to require further 
illustration or correction. Some of the demon¬ 
strations will be partly bori'owed frotn a work which 
has been published since the death of Professor 
Ilobison, the able author of these three articles: 
but others will be more completely original: and of 
the rcnfcrks, the most important will probably be 
tliose wliich relate to the form and direction of tho 
abutments of rafters; a subject which seems to have 
been very incorrectly treated by former writers on 
Carpentry. 

I. AnSTHACT OF THE DoCTHINf OF PASSIVE 
Stkenoth. 

The effects of forces of different kinds, on the ma¬ 
terials employed in the mechanical arts, require to 
bo minutely examined in the arrangement of every 
work dependent on them; and of tlicse effects, as 
exhibited in a solid body at rest, we may distinguish 
seven different varieties: the extension of a sub¬ 
stance acting simply os a tie; the compression of a 
block supporting a load hbove it; the detrusion of an 
axis resting on a support close to its wheel, and re¬ 
sisting by its lateral adhesion only; the flexure of a 
body bent by a force applied unequally to its differ¬ 
ent parts: the torsion or twisting, arising from a par¬ 
tial detrusion of the external parts in opposite direc¬ 
tions, while the axis retains its place', Uiu alteration 
or permanent cliange of a body which settles, so as 
to remain in a new form, when the force is with¬ 
drawn ; and lastly, tlic fracture, which consisu in a 
complete separation of parts before united, and 
which has been the only effect particularly examined 
by the generality of auUiors on the strength of ma¬ 
terials. 

The analogy of the lawLof extension and com¬ 
pression has been demonstmed in a former article of 
this volume, and their connexion with flexure has 
been investigated: but it is not easy to compare 
them directly with the resistance opposed to a par¬ 
tial detrusion, the effects of which are only so far 
understood as they are exhibited in the phenomena 
of twisting: and these appear to justify us in consi¬ 
dering the resistance of lateral adhesion as a primi¬ 
tive force, deduced from the rigidity or solidity of 
the substance, and pro])ortional to the deviation 
from the natural situation of the particles. The re¬ 
sistance exhibited by ste^l wire, wlien twisted, bears 
a greater proportion to that of brass than the re- 
sis^ce to extension or compression; but the forces 
agree in being independent of the hardness produced 
by tempering. 

Flexure may be occasioned either by a transverse 
or by a longitudinal force: when the force is trans¬ 
verse, the extent of the flexure is nearly proportion- 
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nl to its magnitude; but when it is' longitudinal, there Caoovnfry. 
is a certain magnitude which it^must exceed, in order 
to produce or rather to continue the flexure, if the 
force be applied exactly at the axis. But it is I'qual- / 
ly true that the slightest possible force ojtplicd'ut a 
distance from the axis, however minute, or with an 
obliquity however small, or to a beam already a lit¬ 
tle curved, will produce a certain degree-of flexure; 
and this observation will serve to explain some of the 
difficulties and irregularities which have occurred, in 
making experiments on beams exposed to longitudi¬ 
nal pressure. 

Stiffness, or the pow'cr of resisting flexure,- is 
measured by the force required to produce a given 
minute change of form. For beams similarly tixed, i .•»’ 
it is directly proportional to the breadth and the cube ^ ^ 
of the depth, and inversely to the cube of the length. 

Thus a beam or bar two yards long w ill be equally 
stiff with a beam one yard, providetl that it be either 
twice as deep, or eight times as broad. If the ends 
of a beam can be ffrmly fixed, by continuing them 
to a sufficient distance, and keeping them down 
by a proper pressure, the stiffness will be four times 
as great as if the ends were simply supported. A 
hollow substance, of given weight and length, has its 
stiffness nearly proportional to the square of the dia¬ 
meter: and hence arises the great utility of tubes, 
when stiffness is required, this property being still 
more incrc.nsed by the expansion of the substance 
than the ultimate strength. It is obvious that there 
are a multiplicity of cases in Carpentry where stiff¬ 
ness is of more importanec than any other property, 
since the utility as well as beauty of the fabric might 
often be destroyed by too great a flexibility of the 
materials. 

If we wish to find how much n beam of fir will 
sink when it is loaded in the middle, wc may multi¬ 
ply the cube of the length in inches by tlic given 
weight in pounds, and divide by the cube of the 
depth, and by ten million times the breadth; but on 
account of the unetpial texture of the wood, we 
must expect to find the bending somewhat greater 
than this in practice, besides that a large weight will 
often produce an alteration, or jicrmanent scttijgg, 
which will be added to it: a beam of oak will also 
sink a little more than a beam of fir, with the same 
weight. 

With respect to torsion, the stiffness of a c\liiulri- 
cal body varies directly as the fourth power of the 
diameter, and inversely in the simple proportion of 
the length : it does not appear to be changed by the 
action of any force tending to lengthen or to com¬ 
press the cylinder: and it may very possibly bear 
some simple relation to the force of cohesion, which 
has not yet been fully ascertained: but it appears 
that, in an experiment of Mr Ciiveiulish, the resist¬ 
ance of a cylinder of co|>per to a twisting force, 
acting at its surface, was about-j /j,, of the resistance 
that the same cylinder would have opposed to direct 
extension or compression. 

Alteration is often an intermediate step between 
a temporary change and a complete fracture. There 
are many substances, which, after bending' to,a cer¬ 
tain extent, are no longer caj)ahle of resuining their 
original form: and in such cases it generally iiap- 



j CARPENTRY. 


cikiirw. fy pons that the alteration may be inevrtsod without 
^ iituit, until complete fracture t!ik«s pluct', by the 
continued oper.iti{>n of the same force which has be¬ 
gun it, or by a force a little greater. Those sub¬ 
stances whiel) are the most capable of this change, 
are called ductile, and the most remarkable arc gold, 
and a spider's web. When a substance has under¬ 
gone an alteration by means of its ductility, its stiff- 
iicss, in resisting small changes on citlier side, re¬ 
mains little or not at all altered. Thus if the stiff¬ 
ness of a spider’s ael), in resisting torsion, were suf¬ 
ficient at the commencement of an experiment, to 
cause it to recover itself, al’ter hciiig twisted in an 
angle of ten degrees, it would return ten degrees, and 
not more, after having been twisted round a tliou- 
sund times. Tito ductility of all substances, capa¬ 
ble of being aimeaitd, is greatly modified by the 
eftects of heat: hard steel, for e.xaniple, is incompar¬ 
ably less subject to alteration'than soft, although in 
sonic cases more lialile to fracture; so that the de¬ 
gree of hardness requires to be proportioned to liic 
uses i'or which each instrument is intended: al¬ 
though it wiis proved by Coulomb, and has since been 
confirmed by other observers, that the primitive stiff¬ 
ness of steel, in resisting small flexures, is neither in¬ 
creased nor diininislu'd tiy any variation in its temper. 

The strength of a body is measured by the force 
reqiiiri d ciiinpletely to overcomu the corpuscular 
powers concerned in the aggiegation of its particles, 
and it is jointly proportional to the primitive stiff¬ 
ness, and to the toughness of the substance; that is, 
to the degree in wliicli it is capable of a change of 
form without permanent alteration. It bccoines 
however of importance in .some cases, to consider 
the measure of another kind of strength, which has 
sometimes been called resilience, or the power of 
rcNistmg a body in motion, and which is proportional 
to the strength and the toughness conjointly, that is, 
to the stifi'uess and the square of the toughness. 
Thus if we (loulilc the length of a given beam, we 
reduce its absolute strength to one huli^ and its 
stillness to one eighth; but since the toughness, or 
the space, through whieii it will continue to re.sist, 
is quadrupled, the resilience will be doubled, and it 
would ivqiiire a double u eight to fall from the same 
heiglit, or the same weight to full from a double 
height, in order to overcome its whole resistance. 
If ive wish to determine the resilience of a body 
from an experiment on its strength, we must mea¬ 
sure the distance through which it recedes or is 
bent, previously to its fracture ; and it may be shown 
that a weight, which is eapalile of breaking it by 
pressure, would also break it by impulse if it moved 
with the velocity acquired by falling from a height 
eiiual to half the dellvction. 'I'lius if a beam or bur 
were broken by a weight of 100 pounds, after ^'ing 
bent () inches without alteration, it would ttlsb bi 
broken by a wo'gbt of 100 pounds falling from u 
height of .‘1 inches, or moving in a horizontal direc¬ 
tion with a velocity of 1 feet in a second, or by a 
weight of 1 iiotiiul falling from a height of.“100 indi¬ 
es. ibis Substitution of velocity for quantity of 
matter- has however one limit, beyond whieli the 
'velocity must prevail over the resistance, without 
regard to the quantity of matter, and this limit is 


derived from the time required for the successive Carpentry, 
propagation of the pressure tlirough the different 
parts of the subsUmco, in order that they may 
participate in the resistance. Thus if a weight 
fell on the end of a bar or column witli a velo¬ 
city of 100 feet in a second, and the substance 
could only be cuni^)ressed of its length, itithout 
being crushed, it is obvious that the pressure must 
be propagated through the substance, with a veloci¬ 
ty of a<>,000 feet in u second, in order that it might 
resist the stroke ; and, in general, a substance will 
be crushed or penetrated by any velocity exceeding 
that which is acquiird by a body foiling from "a 
height, which is to half that of the modulus of elastici¬ 
ty of the substance, a.s the square of the greatest pos¬ 
sible change of length is to the whole Icffgth. From 
the consideration of the effect of rigidity in lessening 
the resilience of bodies, we may understaud how- a 
diaaiond, which is capable of resisting an enormous 
pressure, may be crushed with a bio# of a small 
iiamrner, moving with a moderate velocity. It is 
remarkable that, for the some substance in different 
forms, the resilience is in most cases simply propor¬ 
tional to the bulk or weight, while almost every 
other kind of resistance is capable of infinite varia¬ 
tion by change of form only. 

The elaborate investigations of Mr Lagrange, re¬ 
specting tlie strength and tlic strongest forms of 
columns, appear to have been conducted upon prin¬ 
ciples not altogether unexceptionable ; but it is 
much easier to confute the results than to follow tlie 
steps of the computations. One great error is the 
supposition that columns arc to be considered as 
elastic beams, bent, by a longitudinal force; while, 
in reality, a stone column is never slender enougli 
to be bent by a force which it can bear without 
being crushed: and even tor such columns as are 
capable of being bent by a longitudinal force, Mr 
Lagrange’s determinations are in several instances 
inadmissible; he asserts, for example, that a cylin¬ 
der is the strongest of all possible forms, and that a 
cone is stronger than any conoid of the same bulk; 
but it appears to be dt-monstrabie in a.vcry simple 
manner, and upon incontestable principles, that a 
conoidal form may be determined, wliich shall be 
stronger than either a cone or a cylinder of the 
same bulk. 

When a column is crushed, its resistance to com¬ 
pression seems to depend in great measure on the 
force of lateral adhesion, assisted by a kind of inter¬ 
nal friction, dependent on the magnitude of the 
I>ressure, and it comnionly gives way by the separa¬ 
tion of a wedge in an oblique direction. If the ad¬ 
hesion were simply proportional to the Section, it 
may be shown that a square column w’ould be most 
easily crushed when the angle of the wedge is equal 
to half of a right angle; but, if the adhesion is in- 
creiised by pressure, this angle will be diminished 
by half the angle of repose appropriate to the sub¬ 
stance. In a wedge separated by a direct force 
from a prism of cast iron, the angle vvsu found equal 
to aa.V', consequently tlie angle of repose was 
2 X = 21»®, and the iaterna! friction to the 
pressure as 1 to .4()1), the tangent of this angle: 
there was, however, u little bubble in the course of 
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C^ci^y. the fracture, which may have changed its direction 
' in a slight degree. The magnitude of the lateral 
adhesion is measured by twice the height of the 
wedge, whatever its angle may be: in this instance 
the height was to the depth as 1 .57 to 1, conse¬ 
quently the surface, affording an adhesion equal to 
the force, was somewhat more titan three times as 
great as the transverse section, and the lateral ad- 
hesion of a sipiare inch of cast iron would be equal 
to about 46,000 pounds: the direct cohesive force 
of the same iron was found by experiment equal to 
about 20,000 pounds for a square inch. It is ob* 
vious that experiments on the strength of a sub¬ 
stance in resisting compression ought to be tried on 
pieces rather longer than cubes, since a cube would 
not allow of the free separation of a /tingle wedge 
so acute as was observed in this experiment; al¬ 
though, indeed, the force required to separate a 
shorter wedge on each side would be little or no 
rcatcr than for a single wedge. The same consi- 
cration of the oblique direction of the plane of 
easiest fracture would induce us to make the outline 
of a column a little convex externally, as the com¬ 
mon practice has been: for a circle cut out of a 
plank po8se8se.s the advantage of resisting equally in 
every section, and consequently of exhibiting the 
strongest form, when there is no lateral adhesion; 
and in the case of an additional resistance propor¬ 
tional to the pressure, the s.troiigest form is aftbrded 
by an oval consisting of two circolar segments, each 
containing twice the angle formed by the plane of 
fracture with the lioriaun. If we wish to obtain a 
direct measure of the lateral adhesion, we must take 
care to apply the forces concerned at a distance 
from each other not greater than one sixth of the 
depth of the substance, otlierwise tlic fracture will 
probably be rather the consequence of flexure than 
of detrusion. Ibrofessor Kobisun found this force in 
some instances twice as great as the direct cohesion, 
or nearly in the same proportion, as it appears to 
have been in the experiment on the strength of cast 
iron; Mr Coulomb thinks it most commonly equal 
only to the cohesion: and in fibrous substances, 
especially where the fibres are not perfectly straight, 
the repulsive strength is generally much less tlian 
would be inferred from this equality, and sometimes 
even less than the cohesive strength. 

It is well known that the transverse strength of a 
beam is directly as the breadth, and as the sqiuic 
of the depth, and inversely as the length : and tlio 
variation of the results of some experiments from 
this law can only have depended on accidental cir¬ 
cumstances. If we w'ish to And the number of hun- 


rism as one fourth of its bulk is to one third of the 
ulk of the prism. The strength of a beam sujiport-' 
ed at its extremities may be doubled by firmly fixing 
the ends, where it is practicable: and wc have al¬ 
ready seen that the stiffness is quadrupled: but the 
resilience remains unaltered, since the resistance i.s 
doubled, and the space through which it^ acts is re¬ 
duced to a half. It is therefore obviously of im¬ 
portance to consider the nature of the resistance 
that is required from the fabric which we arc con¬ 
structing. A floor, considered alone, requires to be 
strong; but in connexion uith a ceiling, its stiffness 
requires more particular attention, in order that the 
ceiling may remain free from cracks. A coac-li 
spring requires resilience, for resisting the relative 
motions of the carriage, and we obtain tliis kind of 
strength us etl'ectually by combining a number of 
separate plates, as if wc united lliem into a single 
mass, while we avoid the stiffness, uhieh would ren¬ 
der the changes of motion inconveniently abrupt. 

In all calculations respecting stillness, it is neces¬ 
sary to be acquainted with tin* modulus of elasticity, 
which may be found, for a variety of substances, in 
the annexed table. 


Height of the Modulus of Elasticity in fhonsands of 
Feet. 


Iron and steel. 

10,000 

Fir wood, 

10,000 

Copper, 

.5,700 

Elm, 

.SjOOO 

Brass, 

Silver, 

5,000 

Beech, 

«,000 

.‘},240 

Oak, 

5,who 

Tin, 

2,2.50 

Box, 

.5,0.50 

Crown glass, 

9,S00 

Ice, 

850 


II. PKOl’OStXlOtiS nKL.VTlNt; tO I'MiXCUK. 

A. The stiffness nf a ct/liuder is to t/iut 0 / its di - 
cutnscribing rectangular prism, as three linics the hull- 
iff the cylinder is to four times that oj the pdstn. 

W e m:iy consider the I'lifftTcnt strata of the sub¬ 
stance as acting on levers ujual in length to the dis¬ 
tance of each from the n\is; for althongli tlicic is 
no fixed fulcrum at tin* axis, yet the uliolc lorcc is 
the same as if such a fulci nin existed, since the oji- 
positc actions of the opposite parts would relieve the 
f'ulcnun from all {iressure. Then tin. tension of cacli 
stratum being also as the same distance .t, and the 
breadth of the stratum biing called 2y, the floMoti 
of the force on cither side of the axis «il! he 
while tliat of the force of the prism, the radius being 
is 2/*.t*dx. Now z beinj, the area 01 haii'tJic por¬ 
tion included between the stratum and tin. axis, of 


dred weights that will break a beam of oak, support- „.j,icli the fluxion is ydx, the fluxion ofz—^ ^ wil 
ed at both ends, supposing them to be placed exact¬ 
ly on die middle, we may multiply the squaro of the ffdx .r.r yy 

depth, in inches, by 100 times the breadth, and di- rr -"n-~’ 77 ~ ^ — if 

vule by the length; and wc may venture in practice 

to load a beam with at least an eighth as much as xxyAx ^_J/- / _.tdjX xxydx .'tx.r^ilr 

this, or in case of necessity, even a fourth. And if rr , r V y / rr 

the load be distributed equally throughout the length 

of the beam, it will support twice as much: hut for ——; consequently the fluent of is J/’c — 
a beam of flr, the strength is somewhat less than for ^ 

oak. A cylinder will bear the same, curvature as \y'x, which, when y=0 becomes \fz, or one 
the circumscribing prism, and it may ba shown tJiat fourtli of the product of the square of the radius uy 
its strength, as well as its stifliiess, is to that of the the area of the section^ while the fluent of 2rx*dx, 
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^y- that is, I rx*, the force of tlic lirism, becomes § r* 
' or I X 2 r®, one third of the pro^Mt't of the same 
square into the area of the section of the prism. 
Hence tlie radius of curvature ol‘ a cyHiidrical 

column, instead (An.BRiDr.E,Prop.G), will 

he 'yoight of the modulus M decreasing in 

the same pro])ortion as tho bulk, when the prism is 
reduced to a cylinder. The force is supposed in diis 
proposition to be either transverse or applied at a 
cunsiderahlc distance from tlie axis: but the error 
will not be inatcriul in any-other case. 

B. H7i(’n a longitudinal force f is applied to the ex¬ 
tremities of a straight prismatic 6eam, at the distance 
bfrom the axis, the dcjicclion of the middle <f the 


M 


beam will be b ^.secant 

being the weight of the modidws, e ike length of the 
beam, and a its depth. 

The curvature being proportional to the distance 
from tlie line of direction of the force, or to the ordi¬ 
nate, when that line is considered as the absciss, 
the elastic curve must, in this case, initially coincide 
with a portion of the harmonic curve, well known for 
its utility in the resolution of a variety of problems of 
this kind. Now if the half length of the complete 
curve be called k, corresponding to a quadrant of the 
generating circle, and the greatest ordinate c being 
the quadrant of a circle of which the radius is unity, 
the radius of curvature r corresponding to y will be 

that is, a third proportional to^ and ^ the ra¬ 
dius of the generating circle; consequently := 

kk Maacc . , M u * u .1 

—, hk=x —-gjr, and k s= ^ ; but, by the 


ec 


nature of the curve, ^i 6 = 1 '. 5 ^ s: sec. 11 and 


2A 


' = h SEC. 


ec 


3/* c 

: b SEC. if « -, which is the ordi- 


. 2 k' 

iiiitc at the middle; and the deflection from the na¬ 
tural situation is y — b. 

It follows that, since the secant of tlie quadrant is 

infinite, when • ” becomes equal to c, the cU- 

flcction will be infinite, and the resistance of the co- 
luiiiii will bo overcome, however small the distance b 
may be taken, provided that it be of finite magni- 

, . . • .1 - -fee . Maarcc 

tude: and since in tins case = cc, / = — -ss 

Man •' See 


, aa 


.S 22 .'> M —, which is the utmost force that the co¬ 
re 


iumn will bear: and for a cylinder we find, by the 
same ^aedfnng, f = 


—— = . 6 l 6.0 M —. If 0 be 
4re ee 


supped to vanisli, wc sliall have in theory an equi- 
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librium without flexure, but since it will be totter- Csipcntry. 
ing, it c.aniiot exist in nature. 

By applying this determination to tlie strength of 
wood and iron, compared with the modulus of elas¬ 
ticity, it appears, that a round column or a square 
piilSr of either of these substances ctRinot be bent by 
. any longitudinal force applied to the axis, which it 
can witlistand without being crushed, unless its 
length be greater than J3 or 13 times its thickness 
respectively : nor a column or pillar of stone, unless 
it be 40 or 45 times as long os it is thick. Hence 
wc may infer, as a practical rule, that every piece of 
timber or iron, intended to withstand any consider¬ 
able compressing force, should be at least as many 
inches in tliirkncss as it is feet in length, in on)cr to 
avoid the loss of force which nccessiwiry arises from 
curvature. 

C. fVhen a beam, fixed at one end, is pressed by tf 
force in a direction deviating from the otiginal post' 
lion of the axis in a small angle, of which the tangent ■ 

M 

is t, the defiection becomes de= at tano. 

I 2 p 




The inclination of tho curve to the ^sciss being 
inconsidemble, it will not differ sensibly from a por¬ 
tion of a harmonic curve; and supposing die qua* 
drantal length of this curve (, we have again, as in 

M 

the last proposition, ® cylin* 

M 

der, k s= J • oc. Now, the tangent of the in* 
•/ 

clination of the harmonic curve varies as the sine of 
the angular distance from the middle, consequently 

j'k—-e ec 

j 1 , 


as 


e, or c - 7 - is to the radius, so is the tan- 

K k 

gent t, expressing the difference of inclination 
of the end of the beam and the direction of the 
force, which is also that of the middle of the sup¬ 
posed curve, to the tangent of the extreme inciina* 
tion of the curve to iu absciss, which will therefore 

be t SEC. 'Y : consequently the greatest ordinate will 

AT 

be — SEC. and since the ordinates are-as the 
c k 

sines of the angular distances from the origin of the 
curve, the ordinate at the fixed end of the beam, 

€C t • 

corresponding to the angle -j-, that is, tlie defiection, 

•11 u ec fee kt t , , 

will be — SEC. -r- * - 7 - S£- TANG, B V 37 

c k k c k^'y 

TANG. 

4c y./ 

a^M * 

By means of this proposition we nay detenaine 

* 4 a . 
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C«rp<nify. fhe effect of a amall latera] force in weakening a 
beam or pillar, which is at the same time compres¬ 
sed longitudinally by a much greater force; consi¬ 
dering the parts on each side of the point, to which 
the lateral force is applied, as portions of two beams, 
bent in the manner here described, by a single force 
slightly inclined to the axis. 

D. A bar fixed at one end^ and bent by a trans- 
verte force applied to the other end, as/tumes initially 
the form of a cubic parabola, and the d^eclion at 

Moo ’ 


the end U d =: 


Tlie ordinate of a cubic parabola varying as i*, its 
tecond fluxion varies as 6 'x (dx)*, or since the first 
fluxion of the absciss is constant, simply as the ab¬ 
sciss X, measured from the vertex of the parabola, 
which must therefore be situated at the end to which 
the force is applied, and the absciss must coincide 
with the tangent of the bar. But if we begin from 
the other cud, we must substitute e-—x for x, and 
the second fluxion of the ordinate will be as 6 (e--x) 
(dx)*, the fir»t as flrxdx—Sx*dx, and the fluent os 
Sex*—x', which, when xsre, becomes while it 
would have been Se^ if the curvature had been iini- 
fonn, and the second fluxion had been every where 
flrCdx)'. Now the radius of curvature at tht; fix¬ 


ed end being 


Maa 

"■“12/’ 


and the versed sine of a small 


portion of a circle being equal to —, 


this versed 


sine will be expressed by ; and two thirds of 


3e 

the versed sine for the ordinate c will be-, half 

maa 

of which is the actual depre?.sion. 

l‘\ The depression ^ the. middle of a horizontal har, 
fixed at both ends, and suppoiiing its own leeight 

only, ts dxs - -. 

^ 3‘2ntaa 


The transverse force at each point of ruch .a har, 
resisted by the lateral adhesion, is as the di.'.tancc 
X from the middle (Art. Bhidoe, under Prop. L,); 
but this force is proportional to the first fluxion of 
the strain or curvature, consequently the curvature 
itself must vary as the corrected fluent of dfcxdx, 
taking here the negative sign, because the curvature 
diminishes as x increases; and the corrected fluent 
will be J e*—x*, since it must vanish when x xr e; 
the first fluxion of the ordinate will then be ^ e®xdx — 
x’dx, and tlie fluent | e*x*—x\ or for the wliole 
length Ijr e, e\ instead of 5 *^, or which would 
have been its value if the curvature had been equal 
througliout. Now the strain at the middle is the 
difference of the opposite strains, produced by the 
forces acting on either side; and these are the half 
weight, acting at the mean distance \ e, and the re¬ 
sistance of the support, which is equal to the same 
half weight, but acts at the distance ^ e, the difter- 
erice being equivalent to the half weight, acting at 
the distance e, so that the curvature ut the middle 
is the same as if the bar were fixed there, and loose 
at the ends, tiiat is, as in the last proposition, sub¬ 


stituting J e for e,rss 


2 maa 

"see 


; and the versed sine at 


this, or will be the actual deflection. 

Maa 

E. The depression of a bar, fixed horizontally at 
one end, and supporting only its oxen might, is 

d XX being the height of the modulus of elas¬ 

ticity. 

The curvature here varies as the square of the 
distance from the end, because the strain is propor¬ 
tional to the weight of the portion of the bar beyond 
any given point, and to the distance of its centre of 
gravity conjointly, that is, to (c — x) | («—x), so that 
if the second fluxion at the fixed end be as e*idx)-*, 
it will elsewhere be as (c—x)*(dx)*; and the cor¬ 
responding first fluxions being e®xdx and e*xdx —; 
ex*dx-f ^x’dx, the fluents will be hc~x^, and 
jjC-x^ —or, when xxxe..^e*, and 
(i — i + tV) I » consequently the depression 
must be half the versed sine in the circle of greatest 

curvature. Now the radius of curvature be- 

izfy^ 

comes here being applied at the dis¬ 

tance : and since the weight of the bar is to that 
of the modulus of elasticity in the proportion of the 

respective lengths, wc have j(j = 


c* Se"* 

the distance i e being , or-r^—, 4 of this will be 
* ® 8r IbtNoo ^ 

5e* 

. This demonstration may serve as an illus- 
32man •' 

tration of two modes of considering the effect of a 
strain, which have not been generally known, and 
which are capable of a very extensive application. 

It follows that where a bar is equally loaded 
throughout its length, the curvature at the middle is 
half as great as if the whole weight w ere collected 
there, the strain derived from the resistance of the 
support remaining in that case uncompensated. The 
depression produced by the divided weight will be 

as great as by the single weight, since X 5 is to 
I as 5 to 8 . Mr Dupin found the proposition by 
many experiments, between f and f ; and | i‘. a very 
good mean for representing these results. 

III. Elements of Carpentry. 

“ Carpentry is the art of framing timber for the D*finition. 
purposes of Architecture, Machinery, and, in gene¬ 
ral, for all considerable structures. 

It is not intended in this article to give a full 
account of Carpentry os a mechuiicai art, or to de¬ 
scribe the various ways of executing i«s different 
works, suited to the variety of materials emftlr'yed, 
the processes which must be followed for fasmo- ing ^ 
and framing them for our purposes, and the tools 
♦ 
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->• which must be used, and the manner i' which they pleasure that we can say, that we were told by the Carpeniiy. 
^ must be handled: This would be an occupation for editor, that this work was prompted in a great 
volumes; and though of great importance, must be sure by what has been delivered in x\\e EncydopatUa 
entirely omitted here. Our only aim at present will Britannka in the articles Hoop and Sthenoth of 
be to deduce, fVom the principles and laws of me- MATEai ALS. It abounds more in important and new 
Chanics, and the knowledge which experience and observations than any book of the kmd that we are 
judicious inferences from it have given us concern- acquainted with. We again call on such as have 
ing the strength of timber, in relation to the strain given a scientific attention to this subject, and pray 
laid on it, such maxims of construction as will unite that they would render a meritorious service to their 
economy with strength and efficacy. country by imparting the result of their researches. 

This object is to be attained by a knowledge. The very limited nature of this work docs not allow 
1st, of the strength of our materials, and of the ab- us to treat the subject in detail; and we must cont 
solute strain that is to be laid on them ; 2dly, of the fine our observations to the fundamental and leading 
modifications of this strain, by the place and direc- propositions. 

tion in which it is exerted, and the changes that can The theory (so to term it) of Carpentry is found-Theory 
be made by a proper disposition of the parts of our ed on two distinct portions of mechanical sciences, tonuded on 
structure; and, 3dly, Imving disposed every piece in namely, a knowledge of the strains to which fram-whai. 
such a manner as to derive the utmost advantage inp of timber are exposed, and a knowledge of their 
from its relative strength, wc must know how to relative strength, 

form the joints and other connections in such a man- _We shall therefore attempt to bring into one 
ner as to secure the advantages derived from this point of view the propositions of mechanical science 
disposition. that are more immediately applicable to the art of 

An iinpoit- This is, evidently, a branch of mechanical science Carpentry, and arc to be found in various articles 
Hill Hriiiirh which makes Carpentry a liberal art, constitutes part of our work, particularly Roof and Stbbnoth of 
oi Mcriwni- of (he learning of the Engineeb, and distinguisiics Materials. From these propositions we hope to 
e.i rience. from the workman. Its importance in all times deduce such principles as snail enable an (tttestivu 
and states of civil society is manifest and great. In reader to comprehend distinctly what is to be aimed 
the present condition of these kingdoms, raised, by Rtinframingtimber, and how to attain this object with 
the active ingenuity and energy of our countrymen, certainty; and we shall illustrate and connrni our 

to a pitch of prosperity and influence unequalled in principles by examples of pieces of Carpenter which 

the history of the world, a condition which consists are aclcnowledgcd to be excellent in their kind, 
chiefly in the superiority of our manufactures, at- The most important proposition of general me- Compost- 
tained by prodigious multiplication of engines of chanics to the carpenter is that which exhibits the h®® 
every description, and for every species of labour, composition and resolution of forces; and we heg^f’^^jJ* 
the Science (so to term it) of Carpentry is of im- our practical readers to endeavour to form very dis- 
mense consequence. VVe regret therefore exceed- tinct conceptions of it, and to make it very familiar 
ingly, that none of our celebrated artists have done to their mind. When accommodated to their chief 
honour to themselves and their country, by digesting purposes, it may be thus expressed s 
into a body of consecutive doctrines the results of 1. If a body, or any part of a body, be at once 

their experience, so as to form a sj'stem from whicli pressed in the two directions AB. AC (fig. ]. Plate 

their pupils niiglit derive the first principles of their XLVllI.), and if the intensity or force of those 
education. The many volumes called Complete pressures ^ in the proportion of these two lines, 
iNSTRGcrons, Manuals, Ac. take a much hum- the body is affected in the same manner as if it 
bier flight, and content themselves with instruct- were pressed by a single force acting in the Jirec- 
ing the mere workman, or sometimes give the mas- tion AD, which is the diagonal of the parallelo- 
tcr builder a few approved forms of roots and other gram ABDC formed by the two lines, and whose 
framings, with the rules for drawing them on paper ; intensity has tlie same proportion to Ihc iiitcnsi- 
and from thence forming the vroi king draughts which ty of each of the other two that AD has to AB 
must guide the saw and the chisel of the workman, or AC. 

Hardly any of them offer any thing tliat can be cal- Such of our readers as have studied the laws of 
led a principle, applicable to many particular cases, motion, know that this is fully demonstrated. 

I'rincipally With tlic rules for this adaptation. We are indebted Such as wish for a verj' accurate view of this pro- 
iadcbte'l to for the greatest part of our knowledge of this sub- position, will do well to read the demonstration 
t’oreiRners ject to the labours of literary men, chiefly foreigners, given by D. Bernoulli, in the first volume of the 
ledee^ofthis have published in the memoirs of the learned Comment. PetropoL, and the improvement of this 
Subject '* academics dissertations on different parts of what demonstration by D’Alenibcrt in his Opuscules 
may be termed the Science of Carpentry. It is sin- and in the Comment. Taurinens. The practi- 
gidar, that the members of the Royal Society of Lon- tioner in Carpentry will get more useful conti- 
don, and even of that established and supported by denfce in the doctrine, if he will shut his book, and 
the patriotism of these days for the Encouragement verify the theoretical demonstrations by actual cx- 
of the Arts, have contributed so little to the public periments. They are remarkably easy and convinc- Illaitrairit 
instructio^ni this respect. We observe of late some ing. Therefore it is our request that the artist, who by Expeii- 
begjjwWSs of this kind, such as the last part of Ni- is not so habitually acquainted with the subject, do'"*"*’ 
Carpenter's and Joiner’s Assistant, publish- not proceed further till he has made it quite familiar 
^.A'tr'by J. Taylor, Holborn, 1797. And it is with to his thoughts. Nothing is so conducive to this 
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Carpifi^.fts the actual experiment j and since this only re. tions CA, DA; and therefore the pressures vehich Csipen'ty. 
quires the trifling os pence of two snmll pulleys and they sustain from the beam BA are in the directions 
a few yards of whipcord, we hope that none of our AtJ, Al>. Wo wish to know how much each sus- 
practical readers will omit it: They will thank us for tains? I’rodncc BA to K, taking AE from a scale 
ttiis injunction. of equal parts, to represent the number of tons or 

2. Let the threads Ad, AFi, .and AEc (fig. 2.), pounds by which BA is pressed. Draw EFand EG 
have the weights d, h, and r, appended to them, and parallel to AD and AC; then AF, mjeasured on 
let two of the threads be laid over the pulleys F and the same scale, will give us the number of (lomuls by 
E. By this apparatus the knot A will be drawn in which AC is strained or crushed, and AG will give 
the directions AB, AC, and AK. If the sum of the the strain on Al). 

weights h and c be greater than the sii^le weight d, It deserves particular remark here, that the length 
the assemblage will of itself settle in a cert.ain deter- of AC or AD has no influence on the sfr.iiii, arismg 
mined form : if you pull the knot A out of its place, from the tlirust of BA, while the directions reinain 
it will always relurn to it again, and will rest in no the same. The effects, however, of this strain are 
other position. For example, if the three weights modilied by tlie length of the piece on which it is 
are equal, the threads will always make equal angles, exerted. This strain comj»rc.sses the beam, and will 
of 120 degrees each, round the knot. If one of the therefore compress a beam of double length twice 
w-eights be three pounds, another four, and the third as much, 'fhi.s may change the form of the assenr- 
five, the angle opposite to the thread stretched by hlagc. If AC, for example, be very much sliorter 
five pounds will alwtip be square, &c. When the knot than AD, it will be much less compressed: the line 
A is thus in equilibno, we must infer, that the ac- CA will turn about the centre C, while DA will 
tion of tho weight d, in the direction Ad, is in di- liardly change it.s position; and the angle CAI) will 
sect opposition to the combined action of b in the grow more ojieii, the point A sinking down, I’lio 
direction AB, and of c, in tlie direction AC. There- artist will find it of great consequence to pay a very 
fore, if we produce rfA to any point D, and take AD niinute attention to this circumstance, and *o be .ibl'e 
to represent the magnitude of the force, or pressure to see clearly tho change of sh.apc which neccs.?arily 
exerted by the weight d, the pressures exerted on A results from these mutual strains. He will sec in 

by the weights b and c, in the directions AB, AC, ’ this the cause of tailure in many very great works_ 

are in fiict equivalent to a pre.ssure acting in the di- By tims changing »hn)>e, strains me ollen produced 
rection A 1>, whose intensity we have represented by in places wlitVo there were none before, and fre- 

AD. If wo now measure off by a scale on AF and quently of the very worst kind, lending to break the 

AE, the lines AB and AC, having the name propor- beams across. 

tions to AD that the weights b and c have to the Tlic dotted lines of this figure show .mother posi- 
weight d, and if w'C draw DB and DC, wo shall find tion of the beam AD'. This makis a prodigious 
DC to be equal and parallel to AB, and DB equal change, not only in the strain on AD', but also in 
and parallel to AC: so that AD is the diagonal of that on AC. Both of them arc much increased; AG 
u parallelogram ABDC. We shall find tliis always is almost doubled, and AF is tour limes greater than 
to be tlie case, whatever are the weights made use before. This addition was noade to tho figun'. to 
of; only we must take care that the weight which sliow what enormous strains may be produced by a 
we cause to act without the inteiwentimi of a pulley very moderate force AE, when it is exerted on a 
be less than the sum of the other two: if any one of very obtuse angle. 

tlie weights exceeds the sum of the other two, it llic 4ih and .lith figures will assist the most imin- 
will prevail, and drag them along with it. structed reader in conceiving how the very s.ainc 

Now since we know that the weiglit d would just strains AF, Aii, arc laid on these beam.':, by a weight 
balance an equal weii^jhtg, pulling directly upwards simply hanging from a billet resting on A, pressing 
l>y the intervention of the pulley G ; and since we hard on AD, and al.so leaning a little on AC; or by- 
see that it just balances the weights b and c, acting an upright piece AE, joggled on the two beams AC, 
in the dircction.s AB, AC, we must inler, that the AD, and performing the office of an ordinary king- 
knot A is nftecled in the same manner by tlio.se two po.st. The reader will thus learn to call off Ids al- 
weights or by the single weight g : and therefore tention from the means by which the strains nre jiro- 
that txv» prcsuHre.i, acting in the directions, and ’with duced, and learn to consider them abstractedly mcre- 
the intensities, AB, AC, are equivalent to a single pres- ly as strains, in whatever situation he finds tlicin, .mid 
sure having the direction and proportion of' AD. In from whatever cause they arise, 
like manner, tlic pressures .4B, AK, arc equivalent We presume that every reader will perceive, that 
to AH, which is equal and opposite to .A(k Also the proportions of these sirain.s will bo precisely the 
AK and AC nre equivalent to AI, wliich is equal same if every thing be inverted, and each be.im be 
and opposite to AB. , drawn or pulled in the opposite direction. In the 

We shall consider this combination of pre.ssures same way that we have substituted a rope and 
a little more particularly. , weight in fig. 4. or a king-po.st in fig. 5. for tho 

Suppocc an upright beam BA (fig. S.) pushed in loaded beam BA of fig. .I. we might have substi- 
tho direction of its length by a In.id B, and abutting tuted the framing of 6, w-hich is a^very u«ual 
on tho ends of two beam.s AC, AD, which are firm- practice. In this framing, the batten DA*n. -trctch- 
ly rcsi.sted at their extreme points C and D, which cd by a force A(r, and the piece AC is com^ea„ « 
rest on two blocks, but arc nowise joined to them; ed by a force AF. It is evident, that we may 
these two beams can resist no way but in the direc- ploy a rope, or an iron rod hooked on at D, in place 
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• •'( the batten DA, and the strains will ' a the same 

’’efore. * 

liiis seemingly simple matter is still full of instruc* 
..< 00 ; and wc hope that the well-informed rci\der will 
pardon us, though wc dwell a little longer on it for 
the sake of the young artist. 

By changing the form of this framing, as in fig. 7« 
wc produce the same strains us in the disposition rc- 
prcscnlc d by the dotted lines in fig.The strains 
on both the battens AI), AC, are now greatly in¬ 
creased. 

The sumo consequences result from an improper 
ch.ango of the position of AC. If it is placed as in 
fig. 8 . the strains on both are vastly increased. In 
short, the rule is general; that the more open wc 
make the angle against which the push is exerted, 
the greater are the strains which are brought on the 
struts or tics which form the sides of the angle. 

The reader may not readily conceive the piece 
AC of fig. 8 . as .sustaining a compression; for the 
weight I{ appears to hang from AC as much as 
from AD. But his doubts will be removed by con¬ 
sidering whether lie could caiploy a rope in place 
of At'. lie cannot: but AD may be exchanged 
for a rope. At^ is therefore a strut, and not a tie. 

In fig. 9 . Plate XLIX. AD is again a strut, 
butting on the block D, and AC is a tic: and tlic 
batten A (3 may be replaced by a rope. While AD 
is compressed by the force AG, AC is stretched 
by the force AF. 

If we give AC the position represented by the 
dotted lines, the com])ression of AD is now AG', 
and the force stretching AC' is now AF'; both much 
greater than they were before. '* This diswsition 
is analogous to tig. 8 . and to the dottetl lines in 
fig. .'i. Nor will the young artist h.ave any doubts of 
AC' being on the stretch, if he consider whether 
AD can be replaced by a rope. It cannot, but 
AC' may; and it is therefore not compressed, but 
stretched. 

In fig. 10 . all the three pieces, AC, AD, and AB, 
are ties, on the slretcli. Tins is the complete in¬ 
version of fig. 3.; and the dotted position of AC in- 
<Iuccs the same changes in the forces AF, AG', as in 

Thus have we gone over all the varieties which 
can happen in the bearings of three pieces on one 
point. All calculations about the strcngtii of car¬ 
pentry arc reduced to this case: for when more 
tics or braces meet in u point (a thing that rarely 
happens), wc reduce them to three, by substituting 
for any two the force which results from tlieir com¬ 
bination, and then combining this with another; and 
so on. 

The young artist must be particularly careful not 
to mistake the kind of strain tlmt is exerted on any 


piece of the framing, and suppose « piece to be a tTarpemry. 
brace winch is really a tie. It is very c.asy to avoid 
all mistakes In this matter by the following rule, 
which has no exception. (See Note AA.) 

Take notice of the direction in which the piece R«Ic for 
acts from which the strain proceeds. Draw a 
in that direction J^rom the point on whidi tlic strain 
is exerted; and Iqf its length/(measured on someprcaMoiiaiKt 
scale of equal paits) express the magnitudu of this c-xirmUm. 
action in pounds, hundreds, or tons. From its re¬ 
mote extremity draw lines parallel lo the pieces on 
which the strain is exerted. The line parallel to one 
piece will necessarily cut the other, or its direction 
produced: if it cut the piece itself, tliat piece is 
compressed by the strain, and it is pertbrniing the 
office of a strut or brace ; if it cut its direction 
produced, the piece is strelclied, and it is a tic. 

In short, the strains on die pieces AC, AD, are to 
be estimated in the direction of the points F and G 
ytwn the strained point A. Thus, in fig. 3. die 
upright piece BA, loaded with the WL>ight B, 
presses the point A in the direction A£; so does 
the rope AB in the other figures, or the batten AK 
in fig. 5. 

In general, if the straining piece is within tbe 
angle formed by the pieces which are strained, the 
' strains which they sustain arc of the opposite kind to 
diat which it exerts. If it be pushing, they are 
drawing; but if it be witliin the angle formed by their 
(Urections produced, the strains which they sustain 
are of die same kind. All the three are either draw¬ 
ing or pressing. If the straining piece lie within the 
angle formed by one piece and the produced direc¬ 
tion of the other, its own strain, whctlier compression 
or extension, is of the same kind with that of the 
most remote of the other two, and oj^ositc to that 
of the nearest. Thus, in fig. 9 . where AB is draw¬ 
ing, the remote piece AC is also drawing, while AD 
is pushing or resisting compression. 

In all that has been said on this subject, we 
have not spoken of any joints. In the calculations 
with which we are occupied at present, the resist¬ 
ance of joints has no share; and we must not sup¬ 
pose that they exert any force which tends to pn^- 
vent the angles from changing. The joints arc sup- ‘ 
posed perfectly flexible, or to be like compass 
joints; die pin of which only keeps the pieces to¬ 
gether when one or more of the pieces draws or 
pulls. The carpenter must always suppose them all 
compass joints when ho calculates the thrusts and 
draughts of the difli^rent pieces of his frames. The 
strains on joints, and their power to produce or ba¬ 
lance them, are of a different kind, and require a 
very difibreiit examination. 

^eing that tho angles which die pieces makcGcDnai ex- 

with each other ore of such importance to the maK-’l*.“'“'‘’" * 1 ^ 

" llic nMtfiu- 
tii<lc of 

^ the strain. 


* The reader is requested to add accents to the lower C, the upper F, and the lower G, in this figure. 
In fig. 10. fo^. read C', and add accents to the upper F and tlie lower G. In fig. 12. the dotted iine 
should be%/mnued upwards, and marked L. In fig. 16 . the letters should stand thus, C E e D/'F'B. 
Thei.aiiF|fii^iiicnts required, for delivering every plate with the text to which it belongs, have made it nc- 
j''to work off these engravings before the order of tlicir occurrence, a circumstance with which the 
• -..thor of the remarks on this article was not acquainted, in time to have them corrected. 
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Caipcniry. nitttdc and the proportion Oif the excited strains, it is 
proper to find out some way of readily and coinpcft* 
diously conceiving and expressing this analogy. 

In general, the strain on any piece is propor¬ 
tional to the straining force. This is evident. 

Secondly, the strain on any piece AO is propor¬ 
tional to the sine of the angle which the straining 
force make.s with the otiicr piece directly, and to the 
sine of the angle which the pieces make with each 
other inversely. 

For it is plain, tiuit the three pressures AE, AF, 
and AG, which are exerted at the point A, are in 
tl»e proportion of tlie Iino.s AK, .'IF, and FE (l>c- 
enuse FE is ctiual to AG). Dot because the sides 
of a triangle arc proportional tO the sines of Uic op¬ 
posite angles, the strains are proportional to tiic 
sines of the angles AFE, ,AEF, and FAE. IKit 
tlie sine of AFE is the same witli tiie sine of the 
angle CAD, wliich the two pieces AC and AD 
make with each other; and the sine of AEF is the 
same with the sine of EAD, witich the straining 
piece BA makes with the piece AC. Therefore 
wc have tiiis analogy. Sin, CAD : Siq. EAD =s 

AE : AF, and AF = AE x Now the 

sines of angles are most conveniently conceived as 
decimal fractions of the radius, which is considered 
os unity. Thus, Sin, SO" is the same thing with 
V.S, or ; and so of others. Tiicrcfore, to have the 
strain on AC, arising from any load AE acting in 
the direction AE, multiply AE by the sine of EAD, 
and divide the product by tlie sine of CAD. 

Tliis rule shows how great the strains must be 
when the angle CAD becomes very open, approach¬ 
ing to 180 degrees. But when the angle CAD be¬ 
comes very small, its sine, (which is our divisor) is 
also very small; and wc should expect a very great 

S iotient in this case also. But we must observe, 
at in Uiia case tlie sine of EAD is also very 
small; and this is our multiplier. In such a case, 
the cpiotient cannot exceed unity. 

But it is unnecessary to consider the calculation 
by the tables of sines more particularly. The angles 
are seldom known any otherwise but by drawing the 
figure of the frame of carpentry. In this case, we 
can always obtain the measures of the strains from 
tlie same scale, with equal accuracy, by drawing tlie 
parallelogram AFCG. 

Strains pro. Hitherto we have considered the strains excited 
psgateii to nt \ only as they affect the pieces on which they 
cGui^oi* pieces, in order to sustain, or 

' be subject to, any strain, roust be supported at their 
ends C and D; and we may consider them as mere 
intermediums, hy which these strains are made to 
act on those pointe of support: Therefore A F and 
AG arc also measures of the forces whicli press or 
pull at C and D. Thus we learn the supports which 
must be found for these points. These may be in¬ 
finitely various. We shall attend only to such as 
somehow depend on the framing itself. 

Action of a Such a structure as fig. II. very frequently oc- 

S^niiig where a beam BA is strongly pressed to the 

iwaB. unmher beam AD, which is prevented from 

yielding, both because it lies on another beam IIU, 


and because its end D is hindered from sliding 
backwards. It is indifferent from what this pressure 
arises: we have represented it as owing to a weight 
hung on at B, wliilc B is withheld from yielding by 
a rod or rope hooked to the wail. The beam AD 
may be supposed at full liberty to exert all its pres¬ 
sure on D, as if it were supported on rollers lodged 
in the beam HD; but the loaded beam BA presses 
botli on tile beam AD and on HD. We wish only 
to know M hat strain is borne by AD f 

All bodies act on cadi otlier in tlic direction 
perpendicular to tlieir toucliing surfaces; tlierefore 
the support given by HD is in a direction perpendi¬ 
cular to it. We may therefore supply its place ai 
A by a beam AC, perpendicular to I ID, and firm¬ 
ly .supported at C. In this case, therefore, we may 
take AE, as before, to represent the pressure ex¬ 
erted by the loaded beam, and draw EG perpendi¬ 
cular to AD, and EF parallel to it, meeting the per¬ 
pendicular AC in F. Then AG is the strain com¬ 
pressing AD, and AF is tlie pressure on llie beam 
HD. 

It may be thought, that since we as.sumo as a 
principle that the mutual pressures of solid bodies 
arc exerted perpendicular to their touching sur¬ 
faces, this balance of pressures, in framings of tim¬ 
bers, depends on the directions of their butting 
joints: hut it does not, as will readily appear by 
considering the present case. Let the joint or 
abutment of the two pieces BA, AD be mitred, in 
the usual manner, in the direction fhf'. There¬ 
fore, if ,\e be drawn perpendicular to A/j it will be 
llic direction of the actual pressure exerted by tlic 
loaded beam BA on tiie beam AD. But tlie re¬ 
action of AD, in the opposite direction Kt, will not 
balance the pressure of BA; because it is not in 
the direction precisely opposite. BA will tlierefore 
slide .nlong the joint, and press on the beam HD. 
AE roprc.>‘ems the load on the mitre joint A. Draw 
£e. perpendicular to Ae, and parallel to it. Tiic 
pressure AE will be balanced by the reactions «A 
andyA; or, the pressure AK produces the jrcs- 
surcs Ac and A/',* of which A/ must be resisted 
by the beam IlD, and Ac by the beam Al). 'I'hc 
pressure A/ not being perpendicular to Hi), can¬ 
not be fully resisted by it; because (by our as.sunied 
principle) is reacts only 'ii a direction perpendi¬ 
cular to its surface. Therclbre draw fy,fi parallel 
to HD, anil perpendicular to it. The pressure A/’ 
will be resisted by HD with the force /lA ; but there 
is required another force t'A, to prevent tl.e beam 
BA from .slipping outwards. Tliis must be furnish¬ 
ed by the reaction of the beam D.4. (See Note BB.) 
In like manner, the other force Ae cannot be fully 
resisted by the beam AD, or rather by the prop D, 
acting [ly the intervention of the beam; for tlie ac¬ 
tion of that prop is exerted througli the beam in the 
direction DA- The beam AD, therefore, is pressed 
to the beam HD by the force Ac, as well as by Kf. 
To find what this pressure on HD is, draw eg per¬ 
pendicular to HD, and eo parallel to it, cutting EG 
in r. The forces gA and oA will rcsisf^ and balance 
Ac. ' 

Thus we sec, that the two forces Ae and -diicfi 
are equivalent to AE, are equivalent also to Ap^'Ai 
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Ao, and Ag. But Lcc.tusc iX/ and rE nrt 2 qual and 
'parallel, and Er and yV are also parallel, ns ul«o er 
and Jp, it is evident, that yis equal to rE, or to oE, 
and iA is equal to re, or to Go. Therefore the four 
forces Ag, Ao, Ap, At, are equal to AG and AF. 
Therefore AG is tlie compression of the beam AD, 
or the force pressing it on D, and AJ'' is the force 
pressing it on the beam 11D. The proportion of 
these pressures, therefore, is not allected bv the form 
of the joint. 

This remark is important; for many carpenters 
think the form and direction of the butting joint of 
great importance ; and even the theori.st, by not pro¬ 
secuting the general principle through all its conse¬ 
quences, may be led into an error. The form of the 
joint is of no importance, in as far as it affects the 
strains in the direction of the beams; but it is often 
of great conseijuence, in respect to its own firmness, 
and the effect it may have in bruising the piece on 
which it acts, or being crippled by it. 

The same compression of AB, and the same 
thrust on the point D by the intervention of AD, 
will obtain, in whatever way the original pressure on 
the end A is produced. Thus, supposing that a cord 
is made fast at A, and pulled in the direction AB, 
and with the same force, the beam AD will be cquaU 
ly co npressed, and the prop D must react with the 
same fon-c. 

But It often happens that the obliquity of the 
pre.ssure on AD, instead of compressing it, stretches 
It; and we desire to know what tension it sus¬ 
tains. Of this we have a familiar example in a 
common roof. Let the two rafters AC, AD {fig. 
12.), press on the tie-beam DC. We may suppose 
the whole weight to press vertically on the ridge A, 
as if a weight B were hung on there. (See Note 
CC.) We may represent this weight by the por« 
tinn Ah of the vertical or plumb line, intercepted 
between the ridge and the beam. Then drawing ^ 
and bg parallel to AD and AC, Ag and A/” will re¬ 
present the pressures on AC and AD. Produce 
AC till CH be equal to Af. The point C is forced 
out in this direction, and with a force represented 
by this line. As this force is not perpendicularly 
across the beam, it evidently stretches it; and this 
extending force must be withstood by an equal force 
pulling it in the opposite direction. This must arise 
from a similar oblique thrust of tlic opposite rafter 
on the other end D. We concern ourselves only 
with this extension at present; but we sec that the 
cohesion of the beam does nothing but supply the 
balance to the extending forces. It must still be 
supported externally, that it tnap resist, and by re¬ 
sisting obliquely, be stretched. The points C and 
D are supported on the walls, which they press in 
the directions CK and DO, parallel to Ab. If we 
draw IIK parallel to DC, and HI parallel to CK 
(that is to Ab), meeting DC produced in I, it fol¬ 
lows from the composition of forces, that the point 
C would be supported by the two forces KC and IC. 
In like mann», making DN =; Ag, and completing 
the paralFi/^am DMNO, the point D would be 
by the forces OD and MD. If we draw 
’ go parallel to DC, it is plain that they are 

■'qual to NO and Cl, while Ao and Ak are equal to 


DO and CK, and Ab is equal to the sum of DO and 
CK (because it is equal to Ao •+• A*). The weight 
of the roof is equal to its vertical pressure on the 
walls. 

Thus we see, that while a pressure on A, in the 
direction Ab, produces the strains Af and Ag, on 
the pieces AC and AD, it also excites a strain Cl or 
DM in the piece DC. And this completes the me¬ 
chanism of a frame; for nil derive their efficacy from 
the triangles of which they are composed, os will ap¬ 
pear more clearly as wc proceed. 

But there is more to be learned from this. The Esfrrnal 
consideration of the strains on the two pieces AD 
and AC, by the action of a force at A, only showed *‘'™'“** 
them as the means of propagating the same strains 
in thejr own direction to the points of support. But, 
by adding the strains cxert^ in DC, we see that 
the fi'ame becomes an intcrnicdium, by which ex¬ 
ertions may be made on other bodies, in certain di¬ 
rections and proportions; so that this frame may be¬ 
come part of a more complicated one, and, as it 
were, an element of its constitution. It is w'orth 
while to ascertain the proportion of the pressures 
CK and DO, which are tlius exerted on the walls. 

The similarity of triangles gives the following analo¬ 
gies; 


DO : DM = AJ : JD 
Cl, or DM : CK = CJ : AJ 
Therefore DO : CK = CJ : JD. 

Or, the pressures on the points C and D, in the direc¬ 
tion of the straining force Ab, are reciprocally pro¬ 
portional to the portions of DC intercepted by Ab. 

Also, since AJ is =; DO 4' CK, wc have 
AJ ; CK = CJ -j- Ati (or CD) ; JD, and 
AJ:DO = CD: JG 

In general, any two of the three parallel forces 
AJ, DO, CK, are to each other in the reciprocal 
proportion of the parts of CD, intercepted between 
their directions and the direction of the third. 

And this explains a still more important office of 
the frame ADC. If one of the points, such as D, 
be supported, an external power acting at A, in the 
direction AJ, and with an intensity which may be 
measured by AJ, may be set in equilibrio, witii an¬ 
other acting at C, in the direction CL, opposite to 
CK or AJ, and witii an intensity represented by 
CK: for sincu the pressure CIl is partly withstood 
by the force 1C, or the firmness of the beam DC 
supported at D, tiic force KC will complete tli« ba¬ 
lance. When wc do not attend, to the support at D, 
we conceive the force AJ to be balanced by KC, or 
KC to be balanced by AJ. And, in like manner, 
we may neglect the support or force acting at A, and # 

consider the force DO os balanced by CK. 

Thus our frame becomes a lever, and we are able ft twenmes 
to trace the interior ineclianical procedure which silver, 
gives it its efficacy: it is by the intervention of the 
forces of cohesion, which connect the points to 
which the external forces aro applied with the sup¬ 
ported point or fulcrum, and' with each other. 

These strains or pressures AJ, DO, and CK, not 
being in the directions of the beams, may be called 
transverse. We see that by thJir means a frame of 
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rpentry jnay be conBidercd as a solid body: but 
the exauiple which brought this to our view is too 
limited tor exphtiniiig the efficacy which may be 
given to such constructions. We shall therefore 
give a ge^ocrul proposition, which will more distinct* 
ly explain the procedure of nature, and enable us to 
trace the strains os they arp pro{)agutud through all 
the parts of the most complicated framing, finally 
producing the exertion of its most distant points. 

We presume that the reader is now pretty well 
habituated to the conception of the strains as they 
arc propagated along the lines joining the points of 
a frame, and wo simll therefore employ a very simple 
figure. 

Lot the strong lines ACBD (fig. 13.) roprelicnt a 
frame of carpentry. Suppose that it is pulled at the 
point A by a force acting in the direction .Alii, but 
tliat it rusts on n fixed point C, and tiiat the other 
extreme point B is field hack by a power wbicli re< 
:.i<ts in the direction BF: It is required to determine 
the proportion of the strains excited in its different 
parts, the proportion of the exti^rnal pressures at A 
and B, and the pressure which is produced on the 
obstacle or fulcrum C i 

It IS evident that each of the external force.s at 
A and B lend om: way, or to one side of the frainc, 
and that each would cause it to turn round C if the 
other did not prevent it; and that if, notwithstand¬ 
ing their action, it is turned neither way, the forces 
ill actual exertion arc in equilibrio hy the interven¬ 
tion of the frame. It is no less evident that these 
forces concur in pressing the frame on the prop C. 
'f'herefore, if the piece CD were aww, and if the 
joints C and D be perfectly flexible, the pieces CA, 
OB would be turned rojj^d the prop C, and the 
pieces AD, DB would ais^turn with them, and the 
whole frame change its fmw. This shows, by tlie 
way, ami wo desire it to be carefully kept in mind, 
tfiat the firmness or stitihess of framing depends en¬ 
tirely on the triangles bounded by tiearns which are 
contaiued in it. An open quadrilateral may always 
change its shape, the sides revolving round the an¬ 
gles. A quadrilateral may have an infinity of forms, 
without any change of its sides, by merely pushing 
two opposite angles towards each otficr, or drawing 
thorn asunder. But when the three sides of a tri- 
.anglo are determined, its shape is also invariably de¬ 
termined ; and if two angles be held fast, the third 
cannot be tiioved. It is thus that, by inserting tiic 
bar CD, the figure becomes unchangeable ; ami any 
.itteinpt to change it hy applying a force to an angle 
A. immediately excites forces of attraction or repul¬ 
sion between the particles of the stuff wliicb form its 
aides. Thus it happens, in the present instance, that 
a change of shape is prevented by the bar CD. The 
power at presses its end against the prop ; and in 
doing this it puts the bur AD on the stretch, and 
-dsn Uio bar DB. Their .places might Uicrcforc be 
■supplied by cords or metal wires. Hcncc it is evi¬ 
dent that DC is compressed, as is also AC ; and, for 
th'i same reason, CB is also in a statu of compression; 

•or either A or B may be considered as the point that 
!s impelled or withheld. Therefore D.A and DB are 
stretched, and are resisting with attractive forcc.s, 
DC and CB are compressed, and arc resisting r. itb 


N T 11 Y. 

repulsive forces ; and tlius the Kuppoi t-of the proj 
combined with the firmness of DC, puts the frame 
ADBC into the condition of the two frames in fig. 8. 
and tig. <). Therefore the external force at A is 
really in equilibrio with an attracting force acting in 
the direction AD, and a repulsive force acting in the 
direction AK. And since all the connecting forces 
are mutual and equal, tlic point D is pulled or drawn 
in tile direction DA. The cumlition of the point B 
is similar to that of A, and D i.s also drawn in the 
direction DB. Thus the point ]J, being urged by 
th<> forces in the directions DA ami DB, pre.'.ses the 
beam DC on tlic prop, uiul the i>rop resists in the 
opposite direction. TJiercfore tlio line DC is the 
diagonal of the parallelogram, whose sides have the 
proportion of the forces whicli connect D with A 
and B. This is the principle on which the rest of 
our investigation proceeds. We may take DC as 
the representation and measure of their joint effect. 
Therefore draw CH, CG, parnllei to DA, DfJ 
Draw HL*.J(10, parallel to CA, CB, cuuing AF, 
BF, in L and O, and cutting DA, DB in I and .M. 
Complete the parallelograms ILKA, MONB. Then 
DC and AI are the equal and opposite forces which 
connect A and D; for GD = CH, = Ai. In like 
manner DU and BM are the forces which connect 
D and B. 

The external force at A is in iniinediate equilibrio 
with the combined forces, connecting A with D and 
with C. AI is one of them; Therefore AK is the 
other; and AL is the compound force with which 
tlic externiii force at A is in immediate equilibrium. 
This external force is therefore equal ami opposite 
to AL. In like manner, the exteniul force at B is 
equal and opposite to BO; ami AL is to flO as the 
external force at A to the external force at B. The 
prop C resists with forces equal to those which arc 
propagated to it from the points D, A, and C. 
Therefore it resists w'ith forces OH, C(i, equal .and 
opposite to DG, DH; and it resists the compres¬ 
sions KA, NB, with equal and opposite forces Ck, 
Cm. Draw X/, no parallel to yVD, BD, and draw 
VlQf CoP: It is plain that is a parallelogratii 

equal to KAIL, and that Ct is equal to AL. In 
like manner Co is equal to BO. Now the forces Ck, 
CIJ, exerted by the prop, compose the force C/; 
and Cm, CG compose the force Co. These two 
forces CV, Co are equal and parallel to A L and BO; 
and therefore they arc equal and opposite to the ex¬ 
ternal forces acting at A and 11. llut they arc (pri¬ 
mitively) equal and opposite to the pressures (or at 
least the compounds of the pressures) exerted on the 
prop, by the forces propagated to C from A, D, and 
B. 'Dicrcfore die pressures exerted on the prop arc 
the same as if the external forces were applied there 
in the same directions us they arc applied to A and 
B. Now if we make Cr, Cs equal to Cl and Co, 
and complete the parallelogram CVYZ; it is plain 
that the force YC is in equilibrio with (C and oC. 
Therefore the pressures at A, C, and B, arc such as 
would balance if applied to one point. 

Lastly, in order to determine thcii\uroportions,. 
draw CS and CIl perpendicular to DB. 

Also draw Ad, 11/ perpendicular to CQ 
and draw Cg, Ci perpendicular to AE, BF. 
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The triangles CPR and Biy are sir iar, having 
a common angle P, and a riglit angle at Jl nnd^ 

In like manner the triangles and AQ#/ arc 
similar. Also the triangles CHR, (IGS are similar, 
hy rt;ason of the equal angles at H and G, and the 
right angles at 11 and S. Hence we obtain the fol¬ 
lowing analogies: 

Co ; CP = on PB, = C(;; PB 
CP:(’R= PB;/'B 

CR:CS=; (;H;'C(J 

CS : C(i =: A<i : AQ 

C(i rev = AQ : W, =: AQ ; Clf 

Therefore, by ecjuality, 

orB():AL= rCV. 

That is, the external forces are reciprocally propor¬ 
tional to the perpendiculars drawn from the prop on 
the lines of their direction. • 

Esipiisivc 'piijjj proposition (.sufKcientlv general for our pur- 
' pose) IS tortile m consequences, and turnishes many 
useful instructions to the artist. The strains LA, 
OB, (’Y, that are excited, occur in many, we may 
say in all, framings of carpentry, whether fof cdihces 
or engines, and are the sources of their ciiicacy. 
It is also evident, that the doctrine of the transverse 
strength of timber is contained in thi^ proposition ; 
for every piece of timber may bo coftSidered as an 
tisseinblago of parts, connected by forces which act 
in the direction of the lines which joined the struin^^ 
ed points on the matter which lies between those 
points, and also act on the rest of (ho matter, ex¬ 
citing those lateral forces which produce the inflexi¬ 
bility of the wliolc. See S ruKNU rii of Matkuials, 

E'dcifi'lopfriHii. 

Tims it appears that this proposition contains the 
principles which direct tlie artist to frame the most 
powerful levers ; to secure uprights by shores or 
braces, or by tiers and ropes; to secure scaffoldings 
for the erection of spires, and many other more dcli- 
eate problems of his art. He also learns from this 
|iroposition, how to ascertain the strains that are pro- 
iluced, without his intention, by pieces wliich he in¬ 


tended for other offices, and whicli, by their trans- Carpentry, 
verse action, put his work in hazard. In short, this 
proposition is Uie key to tho science of tiiis art. 

Wo would now counsel the artist, after he has 
made tho tracing of the strains and thrusts through 
the various parts of a frame familiar to%s mind, aud 
even amused himself with some complicatedfancy fram¬ 
ings, to read over with care the articles STnaKUTii of 
Matehialh and Roof in the Encydopeedia. He 
will now conceive its doctrines much more clearly 
titan wlien he was considering them as abstract 
theories. The mutual action of the woody fibres will 
now be easily comprehended, and his confidence in 
the results will be greatly increased. 

There is a proposition (No. 19. article Roof in the Orcision of 
Entyclopadia), which has been called in question bys Disputed 
several very intelligent persons; and they say that Bo- 
iidor has demonstrated, in his Science dcs Ltgenieurs, 
that a beam firmly fixed at both ends is not twice as 
strong as when simply lying on the props; and that 
its strength is increased only in the proportion of two 
to three; aitd they support this determination by a 
list of experimonts recited by Oclidor, which agree 
prednely with it. Delidor also says, that Pitot had 
the same result in his experiments. These arc re¬ 
spectable authorities: but Bclidor’s reasoning is any 
thing but demonstration; and his experiments arc 
described in sucli an imperfect manner, that we can¬ 
not build milch on them. It is not said in what man¬ 
ner the battens were secured at the ends, any far¬ 
ther tlran that it was by chevalels. If by this word is 
meant a tresslc, wo cannot conceive how they were 
employed; but we see it sometimes used for a wedge 
or key. If the battens were wedged in the hole.s, 
their resistance to fracture may be made what wo 

{ licasc: they may be .made loose, and therefore resist 
ittic more than when simply laid on props. They 
may be^^and probably were) wedged very fast, and 
braised or crippled. 

Our proposition mentioned distinctly the security 
given to the ends of the beams. They were mor¬ 
tised into remote posts. Our precise meaning was, 
tliatthey were simply kept from rising by these mor¬ 
tises, but at full liberty to bend up at E and I, and 
between G and K. Otir assertion was not made 


* *' The learned reader will perceive, that tliis analogy is precisely the same with that of forces which are 
m cipulinno by the intervention of a lever. In fact, diis whole frame of caiqieiitry is nothing else than a 
(idslt or framed lexer in eiiuilibrio. It is acting in the same manner as a solid, which occupies the whole fi¬ 
gure coinpres.sed in the frame, or as a body of any size and shape whatever that will admit the three points 
of application A, C, and B. It is always in equiubrio in the case first stated ; because the pressure pro- 
duee.d at B by a force applied to A is always such as balances it. Tlie reader may also perceive, in this 
proposition, the analysis or tracing of those internal mecltanical forces which are indispensably requisite for 
the functions of a lever. The mechanicians have been extremely puzzled to find a legitimate demonstra¬ 
tion of tlie equilibrium of a lei er ever since the days of Archimedes. Mr Vince has the honour of first de¬ 
monstrating, most ingeniously, the principle assum^ by Archimedes, but without sufficient ground, for his 
demonstration: but Mr Vince’s demonstration H'^only a putting the mind into that perplexed state which 
makes it acknowledge the proposition, but without a clear perception of its truth. The difficulty has pro¬ 
ceeded from the abstract notion of a lever, conceiving it os a mathematical line—inflexible, without reflect¬ 
ing how it i^nfluxible,—for the very source of tliis indispensable quality furnishes Uie mechanical connect 
tioii beti- the remote pressures and the fulcrum; and this supplies tne demonstration (without the least 
.^irftlCu’jy) of the desperate case of a straight lever urged by parallel forces. See Rotation in the Ency 
c!' ptrdia,” 
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Caiprntry. from theory olone (although we think the reasoning 
' incontrovertible), but was agreeable to numerous ex - 
periinents made in those precise circumstances. Had 
we mortised the beams firmly into two very stout 
posts, which could not be drawn nearer to each other 
by bending,'the beam would have borne a muck 
greater weight, as we have verified hy experiments. 
Wc hope that the following mode of conceiving this 
case will remove all liouhts. 

Let LM bo a long beam (lig. li.) divided into 
six equal parts, in the points 1), B, C, F. Let 
it be firmly supported at L, 15, (', M. Let it be cut 
through at A, and have eompa'J.s joints at B and 
Ta‘f H5, (iC be'two equal uprights, resting on I) and 
C, but without any connection. I.et All be a simi¬ 
lar uiid equal piece, to be occasionally applictl at the 
.seam A. Now lot a tliread or wire AtJE be extend¬ 
ed over the piece GC, and made fast at A, G, and 
E. I.et the smoothing be done on the other side of 
A. If a weight be now laid on at A, the wires AFI), 
AGK will be strained and may be broken. In the 
instant of fracture we may suppose tlicir strains to be 
represented by A/"and Ag. tfoniplete the parallelo¬ 
gram, and Art is tlic magnitude of the weight. It is 
plain that nothing is concerned here but the coliesion 
of the wires; for the lieain is saw'cd through at A, 
and its parts are peril-ctly moveable round B and 

Instead of this process apply the piece AH below 
.A, and keep it there by straining the same wire 
BIIC over it. Now lay on a weight. It must press 
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the spaces BC and CM, or BC and LB, has a very 
sensible eftect on the .strength of the beam BC ; but 
we have not yet satisfied our minds as to the riitiuuitlf 
of this efl'ecf. It is undoubtedly connected with the 
serpentine form of the curve of the beam before frac¬ 
ture. 'I'his should be attended to in the construction 
of the springs of carriages. These arc frequently 
supported at a middle point (and it is an excellent prac¬ 
tice), and there is a certain proportion which will 
give the easiest motion to the body of the carriage. 
We also think that it is counecled with that devia¬ 
tion from the best tlieor}- observable in Bufl'oii s ex¬ 
periments on various lengths of the same scantling. 
The force of the beams diminished much mure than 
in the iiivcr.se proportion of their ]ength.s. 

We have seen that it depends entirely on the 
po.sition of the pieces in respect of their point.s of 
ultimate support, and of the direction of the external 
force which produces the strains, whether any parti¬ 
cular piece is in a state of extension or of eonijnes- 
sioii. The knowledge of this circumstance may 
greatly influence us in the choice of the construc¬ 
tion. In many case.9 we may substitute slender iron 
rods for massive beams, when the piece is to 
act the part of a tie. But wc nui.st not invert 
this disposition ; for when a piece of timber acl.s 
ns a strut, and* is in a state of compression, it is 
next to certain that it is not equally compressible in 
its opposite sides through the whole leiigtli of the 
piece, and tl:^ the compressing force on tlic abut¬ 
ting joint is not acting in the most ei{uablo manner 

inequality in 
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down the ends of BA and CA, and cause the piece >• all over the joint. A very trilling inequality m ei- 
AH to strain the wire BHC* In the in-stant of frac-^'ther of these circumstances (especially in the first) 


turc of the same wire, its resistance.^ 114 and Hr must 
be equal to A,/ and Ag, and the weight hll which 
breaks them must be equal to An. 

I.a8tly, employ all the three pieces FB, AH, 
GC, witli the same wire attached as before;,f Tlicrc 
can be no doubt but that the weight which breaks all 
the four wires must be =; irA -|- All, or twice, Au. 

The reader cannot but see that the wires 4 >cr- 
form the very some office with the fibres of an entire 
beam LM held fast in the four holes D, B, C, and K, 
of some upright posts. 

In the experiments for verifying thi.s, by break¬ 
ing slender ^irs of fine deal, wc get complete demon¬ 
stration, by measuring the curvatures pi oduced in 
the parts of the beam thas held down, and compar¬ 
ing them with the curvature of a beam simply laid 
on the props B and C : and there arc many curious 
inferences to be made from tlicse ob.servations, but 
wc have not room for them in tl)i.s place. 

.... ...a. "'“y observe by the way, tliat wc learn from 

liiJimw of purlins arc able to carry twice the 

Kniming load when notched into the rafters that they carry 

P'lriiiu. when mortised into them, which is the most usual 

.manner of framing them. So w’ould the bending 
joists of floors; but this would double the thickness 
of the flooring But thfs method should be followed 
ill every possible case, such as breast summers, lin- 
tels over several pillars, &c. These'should never bo 
cut off and morticed into the sides of every upright: 
iiumbcriess cases will occur which show the import- 
aocc of the maxim. 

Wc must here remark, that tlie proportion of 


I'tie lit'st 


will compress the beam more on one side than on 
tlio other. This cannot be without the beam's bend¬ 
ing, atnd becoming concave on that side on which it 
is most compressed. W'licn thi.s happens, the fraine 
i.s in danger of being crushed, and soon going to 
ruin. It is, tlierelbrc, indispensably necessary to 
make use of beams in all cases where strut.s are re¬ 
quired of considerable length, rather than of metal 
rods of slender dimensions, unless in situations where 
we c.ui elfoelually prevent their bending, as in trus¬ 
sing a girder internully, where u cast iron strut may 
be firmly cased in it, so as not to bend in the snndle.st 
degree. In coses where the pressures an; enormous, 
as in the very oblique struts of a centre or arch 
frame, we must be particularly cautiou.., to do no¬ 
thing which can facilitate the conipres.sioii of either 
side. No mortise.s should be cut near to one side ; 
no lateral pressures, even the .slightest, .sho dd be al¬ 
lowed to touch it. W'e have seen a [liilar i f fir 1 li 
inches long, and one inch in .section, wlien loaded 
with three tuns, snap in an instant when pressed on 
one side by lb' pounds, while another bore 4] tons 
without hurt, because it was inclosed (looselv) in a 
stout pipe of iron. (See Note DD.) 

~[u such cases of enormous compression, it is of 
It importance that the compressing force bear 
eiiually on the whole abutting surface. The German 
carpenters are accustomed to put u plate of Icail 
over the joint. This prevents, in some\«easure, the 
penetration of the end fibres. Air Perrmru^-the ce¬ 
lebrated French architect, formed his abutme^S'iw*., 
to arches of circles, the centre of which was these- 
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•tiy- motp end of the slrut. My this contrivf >cc the un- 
avoi(I;ible chango of form of llie triunglo made no 
partial bearing of either angle of the abutment. 
'I'liis always has a tendency to splinter oft' fl»e heel 
of the beam where it pressc's strongest. It is a very 
judicious practice. (See Note Kli.) 

When rircuitibtances allow it, \ie must rather em¬ 
ploy tics than struts for securing a beam agniu>t la- 
ti lid strains. When an upright pillar, such sis a flag- 
st.ifl’, a mast, or the uprights of a very tall scaftuld- 
iiig, are to be sho.u-cd uj), the dependence is more 
certain on those braces that arc stretched by the 
strain than on tlio.se which are compressed. The 
■seallblding of the iron bridge near Sunderland had 
.some ties very judiciously disposed, and others with 
less jiuigmont. 

A\"e should proceed to consider the transverse 
strains as they aftect t]ie various parts of a frame of 
carpentry; but we have very little to add to what 
liaN been said already in the article .Srus'siini oi’ 
IMA iMil \i.s (Ehci/i'I.), and in the article Hoop. 
What we shall .add in this article will find a place 
ill our occasional remarks on difl'erent works. It luav, 
liotti'ver, he of use to recal to the reader’s memory 
the following propositions. 

I. When a beam AH (dg. lo.) is firmly fixed at 
the end A, and a straining force acts perpendicular- , 
li to us l.aigth at any point H, the strain occasioned 
at any section (' between H and A is proportional to 
t’H, and in.ay rtiereforc be represented by the pro¬ 
duct W xf'H: tliat is, by the product of the num¬ 
ber of tons, pounds, iVc. which nio.asure the straining 
force, and the number of feet, inches, &c. contained 
in (M$. As tlic loads on a beam are easily con¬ 
ceived. wc shall sohstitutc this for any other strain*' 
iiig force. 

If the Miain or load is uniformly distributed 
along any part of the beam lying beyond C (tliat is, 
turllier from A), the strain at C is tlie same as if the 
load were all collected at the middle point of that 
!>art; for that point is the centre of gravity of the 
.oad. 

r,. 'I he .strain on any section D of a beam AB 
>;iig. Id.) resting freely tifii tno props A and B, is 

\1) X l^H 


X 


AH 


(See Hoof, No. !>). and SiarNorn 


or M atuiiials, EnryclojMdia.) Tlicrc- 

fore, 

■t. The strain on the middle point, by a force ap¬ 
plied there, is one-fonrtli of the strain which tlie 
.-^amc force would produce, if applied to one end of 
a beam of the ^aiiie length, liaving the other end 
fixed. 

.0. 'I'hc strain on any section C of a beam, rest¬ 
ing on t«o proiKS A and H, occasioned by a force 
aiiplied perpciidii ularly to another point I), is pro- 
portioniil to the rectangle of the exterior segments, 


AC'xDB 

or IS equal to tu X " — • 


Therefore, 


■J'he slr^ at C occasioned by the pressure on D, 
is the^.tfluc with the strain at D occasioned by the 
slRnc pressure on C. 

0. 'f he strain on any section D, occasioned by a 


load uniformly difl’uscd over any part EF, is the Carpentty. 
same ns if the two parts ED, DF of the load were 
collected at their middle points e and/i Therefore, 

The strain on any part D, occasioned by a load 
uniformly distributed over tlie whole beam, is one 
half of the strain that is produced when the .same 
load is laid on at D; and 

The strain on the middle point C« occasioned by 
a load miifoniily distributed over the whole beam, is 
the .same which half that load would produce if laid 
on at C. 

7. A beam supported at both ends on two 
props H and C’ (fig. M.), will carry twice ns much 
when the ends beyond the props are kept from 
rising, as it will carry when it rests loosely on ttc 
props. 

8. ' Lastly, the transverse strain on any section, 
occasioned by a force applied obliquely, ier diminish¬ 
ed in th^roportion of the sine^^Lth'e anglo which 
the dinpon of the force raal^pWith the beam. 

Tims, be inclined to it in an’anglc pf thirty de¬ 
grees, the strain is one half of the strain occasioned 
by the same force acting perpendicularly. 

Dn the other hand, the iiEi.ATivE stbenoth' 
of a beam, or its power in any particular section to 
re,si.st any transverse strain, is proportional to the ab¬ 
solute Cohesion tu tlie section directly, to the dis¬ 
tance of its centre of eft’ort from the axis of fracture 
directly, and to the distance from the strained point 
inversely. • * 

Thus in a rectangular section of the beam, of 
which b is the breadth, d the depth (that is, the di¬ 
mension in the direction of the straining force), mea¬ 
sured in inches, amf/' tlie number of pounds wbid^' , 
one .square inch will just support without being torn 
asunder, wc must havey.’ x b X proportional to 
tu X CH (fig. 15.) Ot,J'x b X d*t muJti|)lied by 
.some number m, depending on the nature of the tim¬ 
ber, must be equal to tv X CB. Or, in the case of 
(he section C of fig. 16. that is strained by the 
force to applied at U, we must have «i x = 

fo X Thus if the beam is of sound oak, 

m is very nearly = ^ (sec Strength or Materials, 


fbd'^ 

No. 116, EncyeL) Therefore we have*'—^ =: w 


AC X CB 

——--TT—. (See Note f F.) 


Ifence wc can tell the precise force tojwhich any 
section C c.Hn just resist when that force is applied 
in any way whatever. For the above-mentioned for¬ 


mula gives IV 


_/hc^ 
~ j/CB’ 


for the case represented by 


fig. 15. But the cose represented in fig. 16 . having 
the Btraming force applied at D, gives the strain at 


C(=tv) =/X 


bd^.X AB 
9AC X CB* 


Example. Let an oak beam, four inches square, 
rest freely on the props A and B, seven feet apart, 
or S4 inches. What weight will it just support at 
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(Virt'entry. its middle point C, on the supposition that a square 
inch rod will just carry 1 G ,000 pounds, pulling it 
asunder} 


The formula becomes ws: 


1^0 X 4X16X84 
9 X 42 X 42 


or Id = 


86016000 , T,, ■ 

I ^ pounds. Tins is very 

near what was employed in Buffon’s experiment, 
which was S31 a. 

Had the straining force acted on a point D, half 
way between C and IJ, the force sufficient to break 


the beam at C would be = 


]6(M0 X 4 X 16 X 84 
9X41xai 


108.86 lbs. 

Had the beam been sound red fir, we must have 
taken/"rr 10,000 nearly, and m nearly 8 j for al¬ 
though fir be loss cohesive than oak in the propor¬ 
tion of S to 8 it is less compressible,.and its 

axis of fracture wtherefore nearer to djfl^ncavc 
side, 

Of JuiiiLi. Having considered at sufficient iengtli the strains 
of difierent kinds which arise from the form of the 
parts of a frame of carpentry, and the direction 
of the external forces which act on it, whether 
considered as impelling or as supporting its difierent 
parts, we must now proceed to consider tfab means 
by which this form is to he secured, nnd the connec¬ 
tions hy which those strains are excited and com¬ 
municated. 

'file joinings practised in carpentry are almost in¬ 
finitely various, and each has advantages which make 
it preferable in some circumstances. Many varieties 
lire employed merely to please the eyo. We do not 
concern ourselves with tlicsc: Nor shall wc consider 
those which are only employed in connecting small 
works, and can never appear on a great scale; yet 
even in some of these, the skill of the carpenter may 
be discovered by his choice; for in all cases, it is 
wise to make every, even the smallest, part of his 
work as strong as the materials will a>lmit. He will 
be particularly attentive to tiie changes which will 
necessarily happen by the shrinking of timber as it 
dries, and will consider what dimensions of his fram¬ 
ings will bo affected by this, and what will not; nnd 
will then dispose the pieces which are less essential 
to (he strength of the whole, in such a manner tliat 
theii tendency to shrink shall be in the same direc¬ 
tion with the shrinking of the whole framing. If he 
do otherwise, the scams will widen, and parts will be 
split asunder. He will dispose his boardings in such 
a manner as to contribute to the stiffness of the 
whole, avoiding at the same time tlie giving them 
ipoiltaons which will produce lateral strains on truss 
riumms which bear great pressures; recollecting, that 
although a single board has little tbree, yet many 
united have a groat deal, and may frequently per¬ 
form the office of very powerful struts. . 

Our limits confine us to the joinings wliich are 
most essential for connecting the iiarts of a single 

f iiecc of a frame when it cannot be formed of one 
leam, either for want of tlic necessary thickness or 
length; and the joints for connecting the different 
sides of a trussed frame. 

Much ingenuity and contrivance has been be¬ 


stowed on the manner of building up a great bcamf^rpvutry. 
of many thicknesses, and many singular methods arc 
practised as great nostrums by difierent artists; but 
wiien we consider the manner in which tlie cohesion"** 
of the fibres performs its office, we will clearly sec 
that the simplest arc equally effected with the most 
refined, and that tlicy are less apt to le.id us into 
false notions of the strength of the assemblage. 

Thus, were it required to build up a beam for a Bmliiing up 
great lever or a girder, so that it may act nearly as"* Oinler or 
a beam of the same size of one log—it m.ay either 
done by plain joggling, as in Plate L. fig. 17 . A, or by 
scarfing, ns in fig. IT.BorC. Ifit istoactnsalever, Jorjlius 
having the gudgeon on the lower side at C, we bc-fn'Ir'aWe 
lieve that most artists «-ill prefer the form 15 and 
at least this has been the case witli nine-tenths nf 
those to whom we have proposeil the question. Tlie 
beat informed only he.sttatccl; but the ordinary artists 
were all confident in its superiority ; and we found 
their views of the matter very coincident. They con¬ 
sidered the upper piece us grasping the lower in its 
hooks; and several imagined that, by driving the 
one very tight on the other, the beam would he 
stronger than an entire Jog; but if we attend c.are- 
fully to the internal procedure in the loaded lever, 
we shall find the upper one clearly the strongest. 

If they are formed of equal logs, tiic upper one is 
thicker than tlie other by the ileptli of tiie joggling 
or scarfing, which we suppose to bo the same in 
both; consequently, if the cohcsion«of tlie fibres in 
the intervals is able to bring tlie uppermost filaments 
into full action, the form A is stronger than II, in 
the proportion of the greater distance of the upper 
filaments from the axis of tlie fracture : this may be 
greater than the difterence of the tliickness, if the 
wood is very compressible. If the gudgeon be in 
the middle, the ett’ect, both of the joggles and the 
scarfings, is considerably diminished; and if it is on 
the upper side, the scarfings act in a very difii rcnt way. 

In this situation, if the loads on the arms are also 
applied to the upper side, the joggled hemn is .still 
more superior to the scaifed one. lliis will be best 
understood by resolving it in iinuginatioii into a 
trussed frame. But when a gudgeon is thus put on 
that side of the lever whieh grows convex by the 
strain, it is usual to connect it with the rot hy a 
powerful strap, whicii embraces the be.im, and causes 
the opposite point to become the resisting point. This 
greatly changes thc.i.ntuunl uctiiiiis of i!ie tilaments, 
and, in some measure, brings it into the same state 
as the first, with the gudgeon below. V. ere it pos¬ 
sible to have the gudgeon on the upper dde, anti to 
bring the whole into action witliout.a strap, it would 
be the strongest of all; liccausc, in genirai, the re¬ 
sistance to compression is greater than to extension. 

Ill every situation the joggled beam ha.s the advan¬ 
tage; and it is the easiest executed. (Sec Note 
GO.) 

We may frequently gain a considerable accession 
of strength by this building up of a beam; especially 
if the part which is stretched by the strain be of oak, 
and the Other part be fir. Fir being siWnucli supe¬ 
rior to oak as a pillar (if Mu.sehenbroc>r^<«xt>eri- 
ments may be confided in), and oak so muck pfdibr^', 
able as a tie, this construction seems to unite both 
a 
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CiirptMry. advantages. But we shall see much better methods 
of making powerful levers, girders, &c by trussing. 

Observe, that the efficacy of bath methods de¬ 
pends entirely on the difficulty of causing the piece 
between the cross joints to slide along the timber to 
which it adheres. Tlicrcfore, if this be moderate, 
it is wrong to make the notches deep, for as soon 
as they arc “so deep that their ends have a force suf¬ 
ficient to push the slice along the line of junction, 
nothing is gained by making them deeper; and this 
requires a greater expenditure of timber. 

Scarfings are frequently made oblique, as in 
fig. 18.; but we imagine that this is a bad practice. 
It begins to yield at a point, where the wood is 
eri|>pied, and splintered oft', or at least bruised out 
a little: as the pressure int-rcasos, this part, by 
squeezing broader, causes the solid parts to rise a little 
iipward.s, and gives them some tendency, not only 
to push their antagonists along the base, but even 
to tear them up a little. For similar reasons, we 
disapprove of the favourite practice of many art¬ 
ists, to make the angles of their scarfings acute, as 
in fig. If). This often causes the two pieces to tear 
oacli other up. The abutments should always be 
perpendicular to the directions of the pressures, 
l.est it should be forgotten in its proper place, we 
may extend this injunction also to the abutments of 
difl'erent pieces of a frame, and recommend it to the 
artist even to attend to the shrinking of the timbers 
i>y ilryiiig. When two timbers abut obliquely, the 
joint shnidd be most full at the obtuse angle of the 
<'nd; because, by drying, that angle grows more ob¬ 
tuse, and the beam woulil then be in danger of splin¬ 
tering oft'at the acute angle. 

W(‘ tniist It is evident, that the iiieest work is indispensably 

I'lii iiecessaiy in building up a beam. The partAmast 

■'Id liai.i, 0 ( 1 ,g,. completely, and the smallest play 

or voiil takes away tile whole efficacy. It is usu^ 
to give the hutting joints a small taper to one side 
of the beam, so that they may require moderate blows 
of a imiul to force them in, and the joints may be per- 
j’ectly close when the external surfucc.s are even on 
each side of the beam. Hut we must not exceed in 
the least degree ; for a very ta[)cr wedge has great 
fo-ee; and if we Iiave driven the pieces together by 
vt ry heavy blows, we leave the whole in a state of 
violent strain, and the abutments are perhaps ready 
t(> splinter olf by a small addition of pressure. This 
is like too severe a proof for artillery : which, though 
not sufficient to burst the pieces, lias weakened them 
to such a degree, that the strain of ordinary service 
is sufficient to complete the fracture. The 
is tempted to exceed in this, because it smooths oif 
Uiid conceals all uneven scams; but ho must be 
watched. It is not unusual to leave some abut¬ 
ments open enough to admit a thin wedge reaching 
tliroiigli the licuni. Kor is this a bad practice, if the 
wedge is of materials which is not compressed by 
the driving or the strain of service. Iron would be 
preferable for this purpose, and for the joggles, were 
it not that I>y its too great hardness it cripples the 
fibres of tp/ber to some di.stance. In consequence 
of th' ittrc often happens that, in beams which are 
subjected to desultory and sudden strains (as in Ute 
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levers of reciprocating engines), the joggles or wedges tCarp ei^y, 
widen the holes, and work themselves loose: There- 
fore skilful engineers never admit them; and indeed 
as few bolts as possible, for the same reason ; but 
when resisting a steady or dead pull, they are not so 
improper, and arc frequently used. 

Beams arc built up, not only to increase their 
' dimensions in the direction of the strain (which we 
have hitherto called their deptli), but also to increase 
their breadth, or the dimensions perpendicular to the 
strain. We sometimes double the breadth of a gir¬ 
der which is thought too weak for its load, and where 
we must not increa.se the thickness nf the fiooring. 

The must of a great ship of war must be made linildiiig of 
bigger athwartship, as well as fore and aft. This is Masts, 
one of the nicest problems of the art; and profes- 
siomd men are by no means agreed in their opinions 
about it. We do hot presume to decide; and shall 
content ourselves with exhibiting the difl'erent me¬ 
thods. ■’ 

The most obvious and natural method is that 
shown in fig. 20 , It is plain that (independent of 
the connection of cross bolts, which are used in them 
ail wlien tiie bt'ams are square) the piece C cannot 
bend in the direction of the plane of the figure without 
bending the piece D along with it. This method is Meiiiod 
much used in the French navy: but it is undoubtedly used m ttin 
imperfect. Hardly any two great trees are. of equm FrvncU 
quality, and swell or shrink alike. If C shrinks more ' 
than D, the feather of C becomes loose in the groove 
wrought in D to receive it; and when the beam bends, 
the parts can slide on each other like the plates of a 
coach spring; and if tiie bending is in the direction ^ 

Uiere is nothing to hinder this sliding but the bolts,, 
which soon work themselves loose in the bolt-holes. 

Fig. 21 . exhibits another metliod. Hie twoAuolhcr 
halves of the beam are tabled into each other in the Method, 
same manner us in fig. 17 . It is plain that this will 
not be aifected by the unequal swelling or shrinkinj^, 
because this is insensible in the direction of the fi¬ 
bres ; but when bent in the direction a b, the beam 
is w'caker Uian fig. 20 . bent in the direction e f. Each 
half of fig 20 . has, in every part of its length, a thick¬ 
ness greater tlian half the thickness of the beam. It 
is tlu 9 contrary in the alternate portions of the halves 
of fig. SI. When one of them is bent in the dircc. 
tion AB, it is plain that it drags the other with it 
by means of the cross hutments of its tables, and 
there can he no longitudinal sliding. But unless the 
work is accurately executed, and each hollow com¬ 
pletely filled up by the table of the other picc£> there 
will be a lateral slide along the cross joints sufficient 
to compensate for the curvature 7 and this will hin¬ 
der the one from compressing or stretchiug the other 
in conformity to tiiis curvature. 

The imperfection of this method is so obvious, Us imper. 
that it has seldom been practised: but it has been ftctHin. 
combined with the other, os is represented in fig. 22 . 
where the beams are divided aloi% the middle, and the 
tables in each half are alternate,and alternate also with 
the tables oftlic other half. Thus 1 , 3 ,4, are prominent, 
and 5,2 ,6, are depressed. This construction evident¬ 
ly puts a stop to both slides, and obliges every part 
of both pieces to move together, a b and c d .‘how 



638 


CARPENTRY. 


t'mpoiitiy- sections of tlio built-up beam corrcspomling to AB 
and Cl). 

No more is intended in this practice by any in¬ 
telligent artist, than tiie causing the two pieces to 
act together in all their parts, although the strains 
may bo unequally distributed on them, 'i'hus, in a 
built-up girder, the binding joists arc frequently 
mortised into very difl'erent parts of the two sides. 
But many seem to aim at making the beam stronger 
than if it weri-of one piece ; and this inconsidrrulc 
project lias given rise to many whimsical modes of 
tabling and scartiag, which we need not regard. 
JirilLsli me- I'hc practice in tlic British dock-yards is somc- 
thocl. what dilfercnt from any <}f these uictliods. The 
pieces are tabled as in fig. 22. but the tables arc not 
tliiii parallcloptpeds, but thin prisms. The two out¬ 
ward joints or visible seams arc straight lines, and 
the table No. I. rises gradually to its greatest tliick- 
ncss in the axis. In like manner, the hollow 5 for 
receiving the opposite table, sinks gradually from the 
edge to its greatest depth in the axis. I'ig. 2d. No. 1. 
represents a section of a round piece of timber built 
up in this way, where the full line EFOII is the 
sectinn corresponding to AB of fig. 22., and the 
dotted line EGFH is the section corresponding to 
CD, 


This construction, by making the external seam 
straight, leaves no lodgment for water, and looks 
inucii fairer to the eye; but it appears to us that it 
does nut give such firm iiold when the mast is bent 
in the direction EH. The exterior parts are most 
stretched and most compressed by tiiis bending; 
but there is hardly any abutment in the exterior 
parts of these tables. In the very axis, wliere the 
abutment is the firmest, there is little or no diflcr« 
dice of extension and compression. 

But tins construction has an advantage, whicli 
wc imagine much more than compensates for these 
imperfections, at least in the particular case of a 
round mast: it will draw together by hooping Li- 
ootnparably better than any of the others. If the 
cavity be made somewhat too shallow for the pro¬ 
minence of the tables, and if this be done uniformly 
along the whole length, it will make a somewhat 
open scam: and this opening can be regulated witli 
the utmost exactness from end to end by tlie plane. 
The heart of those vast trunks is very sensibly softer 
Jllian the exterior circles: Therefore, when the 
whole is hooped, and the lioops hard driven, and at 
considerable intervals betw'een each spell—we are 
.confident that all may be compressed till tlie scam 
disappears; and then the whole makes one piece, 
much stronger than if it were an original log of that 
size, because the middle has tiecoiiie, by compres¬ 
sion, as solid as the crust, wliicli was naturally firm¬ 
er, and resisted farther compression. We verified 
this beyond a doubt, by hooping a built stick of a 
timber which has this inequality of firmness in a re¬ 
markable degree, and it was nearly twice as strong 
:»s another of the same size. 

Our mastmakers are not without their fancies 
and whims; and the manner in which our masts and 
yards are generally built up, is not near so simple as 
bg. 2.^: but it consists of the same essential parts, 
acting in the very same manner, and derives all 


its cSicacy from the principles which are here cm- Caiprniiv, 
ployed. 

This construction is particularly suited to tlie si- Aiti'ii<lril , 
tuation and oHice of a sliip’s ina.st. It l)a,s no bolts l“'T’ 
or, at least, none,of any inagnitinle, or that make 
very iiiipurtant parts of it.s con.-tiuction. 'I'lie most “ ‘ 
violent strains perhaps that it i.s exposed to, is that 
of twisting, when the loucr yards arc iMo.sc braced 
up by the force of many men acting by a long lever. 

This form resists a twist with peculiar energy : it i.s 
therefore an excellent method for building up a 
great shaft for a mill. The way in uliieh they 
arc usu.ally built up is by reducing a central log to 
a polygonal prism, and then iilling it up to the in¬ 
tended size by pla,iting pieces of timber along it.s 
sides, either spiking them down, or cocking them 
into it by a feather, or joggling them by slips of 
hard wood sunk into the central log and into tlie 
slips. K.B, Joggles of elm ore sometimes used in 
the middle of the large tables of musts ; and when 
sunk into the firm wood near the .''Urfiicc, they must 
contribute much to the strength. But it i.s very 
necessary to employ wooil not much harder than 
the pine; otherwise it will soon enlarge its bed, 
and became loo-se ; for the timber of lhe.se large 
trunks is very soft. 

The most general reason for piercing a beam w 
to incre;ise its lengtli. 'I’his is rrequeji(l\ neeevsary, 
in order to procure tie-beams I'or very w itle iMofs. 

'Two pieces must he scarfed together—Numbeile.-s 
are the modes of doing this ; and almo.st eviry mas¬ 
ter carpenter has his favourite nostrum. Some of 
them are very ingenious; But here, as in other 
cases, the most sinqile arc comnionly the strongest, 

W’c do not imagine that any, the most ingenious, is iuciIhxIn < i 
equally Strong with a tie consisting of two pieces of''‘■•.'trliuv. 
the same scantling laid over each other for a certain 
length, and firmly bolted together. We acknowledge 
that tliLs will appear an artle.ss and clumsy tie- 
beam; but we only say that it will he stronger tliun 
any that is more artificially' made up of the same 
thickness of timber. This, we imagine, w ill appear 
sufficiently certain. 

The simplest and most obvious scarfing (after 
the one now mentioned/ that rej>resented in fig. 

.2-t.,No. 1. and 2. If considered merely .as two pieces 
of wood joined, it is plain that, as a tie, it has but 
half the strength of an e;-'.ire jiiece, supposing that 
the bolts (which arc the only connections) are fast 
in their holes. No. 2. requires a holt in the middle 
of the scarf to give it that strength ; and, in every 
other part, is weaker on one side or the otlur. (See 
Note HU.) 

But the bolts are very apt to bend by the vio¬ 
lent strain, and require to be strengthened by uniting 
their^ends by iron plates; in which case it is no 
longer a wooden tic. The form of No. 1. is better 
adapted to the office of a pillar than No. 2.; espoci- 
ally if its ends be formed in the manner show n in 
the elevation No. S. By the sally given to the ends, 
the scarf resists an effort to bend it in tlnit direction. 

Besides, the form of No. 2. is unsuitabJMbr a post; 
because the pieces, by sliding on each ohitetM the 
pressure, arc apt to splinter off the longue 
confines their extremity. 
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(arpeniry pig. 23, and 20. exhibit the most approved form 
of a sc.arf, wliether lor a tie or for a post. The key 
represented in ttic middle is not essentially neces. 
sary; the tivo pieces might simply meet square 
there. This form, without a key, needs no bolts (al> 
though they strengthen it greatly); but, if worked 
very true and close, and with square abutments, will 
hold together, and will resist bending in any direc< 
tiori. Unt the key is an ingenious and a very great 
improvement, and will force the parts together w'ith 
perfect tightness. The same precautioi> must be 
o!)served that we mentioned on another occasion, 
not to produce a constant int«<rnul strain on the 
parts by overdriving the key. The form of fig. 25. 
is by far the best; because the triangle of 2 (i is 
much easier splintered off by the strain, or by the 
key, than the square wood of 2.5. It is far prefer¬ 
able for a post, for the reason given when speaking 
of iig. 21 .. No. I. and No. 2 . Both may be formed 
with a sully at the ends eipial to the breadth of the 
hey. In this shape fig. 25. is vastly well suited for 
joining the parts of the long corner posts of spires 
and other wooden tow'ers. lug. 2.5., No. 2 ., dilfcrs 
Irom No. 1 . only by having three keys. The princi¬ 
pal and the longitudinal strength are the same. The 
long scarf of No, 2 ., tightened by the three kej'S, 
eiiabh s it to resist a bending much better. 

Noni“ of these scarfed tie-beams cun have more 
than one-third of the strength of an entire piece, 
nnles.s with the assistance of iron plates; for if the 
key be made thinner th.an onc-third, it has less than 
onc-third of the fibres to pull by. 

We are confident, tlierefore, that when the heads 
of the bolt< are connected by plates, the simple form 
of fig. 21 . No. 1 . is stronger than those more inge¬ 
nious scartlngs. It may be strengthened against la¬ 
teral beiuling by .1 little tongue, or by a sally.; but 
cannot have both, 

Tlie stroMge.st of all methods of piecing a tie-beam 
would he to set the parts end to cud, and grasp them 
hi'tu’een other pieces on each s>idc, as in fig. 27. Plate 
■ I'liiiii; a LI. This is what tlio ship-carpenter calls jfs/iing a 
». . 1111 . beam; and isafrequent practice for occasional repairs. 

Mr Perrouct used it for the tie-beams or stretchers, 
by which lie connected the opposite feet of a centre, 
which was yielding to its load, and had pushed aside 
one of the piers above four inches. Six of these not 
.inly with.stood a strain of 1800 tons, but, by wedg¬ 
ing behind them, he brought the feet of the truss 
2.1 inches nearer. The stretchers were I t inches by 
i 1 of sound oak, and could have withstood three 
ciines that strain. Mr Perrouet, fearing that the 
great, length of the bolts employed to connect tlie 
beams of these stretchers would expose them to the 
risk of hending, scarfed the two side pieces into the 
middle piece. 'J'lic scarfing was of the triangular 
kind (Trmt dc Jupiter}, and only an inch deep, 
each face being two feet long, and the bolt passed 
through close to the angle. 

In piecing the pump rods, and other wooden 
stretchers of great engines, no dependence is had on 
scarfing; ;^d the engineer connects every thing by 
iron v/lips. We doubt tlie propriety of tliis, at 
least in cases where the bulk of tlic wooden con¬ 
nexion is not inconvenient. Those observations 


must suffice for the methods employed for connect- Carpentry, 
ing the parts of a beam ; and we now proceed to eon- 
sider what arc more usually called the joints of a 
piece of carpentry. 

Where the beams stand square with each other, and .Siiuaro 
the strains are also square with the beams, and in Joints, 
the plane of the frame, the common mortise and 
tenon is th'b most perfect junction. ,\ pin is {gene¬ 
rally put through both, in order to keep the pieces 
united, in opposition to any force which tends to 
part them. Every carpenter knows how to bore the 
hole fur this pin, so that it shall draw the tenon tight 
into the mortise, and cause the shoulder to butt close, 
and make neat work : and he knows the risk of tear¬ 
ing out the bit of the tenon beyond the pin, if he 
draw it too much. We may just observe, that square 
lioles and pins are m'uch preferable to round ones for 
this purpose, bringing more of the wood into action, 
with less tendency to split It. The ship-carpenters ^ 
have an ingenious method of making long wooden * 
bolts, which do not pass completely through, take a 
ver^ fast hold, though not nicely fitted to their holes, 
which they must not be, lest they should be crimled 
in driving. They coll it /'oxtail tvedging. They Foxtail 
stick into tltc point of the bolt a very thin wedge of "^*‘* 81115 . 
hard wood, so ns to project a proper distance; when 
this reaches the bottom of the hole by driving the 
bolt, it splits the end of it, and squeezes it hard to the 
side. This may be practised with advantage in car¬ 
pentry. If the ends of the mortise are widened in¬ 
wards, and a thin wedge be put into the end of the 
tenon, it will have the same elFectD^and make the 
joint equal to a dovetail. But this risks the splitting 
the pi^cc beyond the shoulder of the tenon, wliich 
would be unsightly. This may be avoided as follows: 

Let the tenon T, fig. 28. have two very thin wedges 
a and c struck in near its angles, projecting equally: 
at a very small distance within these, put in two 
shorter ones b, d, and more within these if neces¬ 
sary. In driving this tenon, the wedges a and c will 
take first, and split off a tliin slice, which will easily 
benci without breaking. The wedges b, d, will act 
next, and have a similar effect, and the others in suc¬ 
cession. The thickness of all the wedges taken to¬ 
gether must be equal to the enlargement of the mor¬ 
tise toward the bottom. 

When the strain is transverse to the plane of the 
two beams, the principles laid down in No. 8,5, Sfi, of 
the article Stuengtu oh Materials, will direct 
tJie artist in placing his mortise. 'Thus the mortise 
ill a girder for receiving the tenon of a binding ^oist 
of a floor should bo a-s near the uppqr side as possible, 
because the girder becomes concave^ on that side by 
the strain. Hut as this exposes the tenon of the 
binding-joist to the risk of being tom off, we arc ob¬ 
liged to mortise farther down. The form (fig. 29.1 
gmerally given to tltis joint it ipetremely judicious. 

The sloping part a i gives a very firm support to the 
additional bearing c d, without much weakening of 
the girder. This form should be copied in every 
case vrhere the strain has a similar direction. 

The joint that most of all demands the careful Oblique 
attention of the artist is, that which connects the M'*''!'*! and 
ends of beams, one of which pushes the other very I''*'"'- 
obliquely, putting it into a state of extension. The 
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fiirjtfiitry. fuiniitur inbtance of this is the foot of a rafter 
pressing on the tie-beam, and thereby drawing it 
away from the other wall. When the direction is 
v(!ry oblique (in which case the extending strain is 
the greatest), it is difficult to give the loot of the 
rafter such a hold of the tie-beam as to bring many 
of its (ibres into the proper action. There would he 
little difficulty if wo could allow the end of the tie- 
beam to project to a small distance beyond the foot 
of the rafter: but, indeed, the dimensions which arc 
given to tie-beams, for other rca-sons, are always 
sufficient to give entmgh of abutment when judici¬ 
ously employed. Unfortunately this joint is much 
cx|>o.'icd to tuilurc by the effects of the weather. It 
is much exposed, and frequently perishes by rot, or 
becoiiios so soft and friable that a very small force is 
suffieient, either for pulling the filaments out of the 
tie-beam, or for crushing them together. We are 
^ therefore obliged to secure it with particular atten¬ 
tion, and to avail ourselves of every circumstance of 
construction. 

One is naturally disposed to give the rafter a 
deep hold by a long tenon; but it has been fre(]uei]t- 
ly observed in old roofs that such tenons break off. 
Trequeotiy they arc observed to tear up thewood that 
is above them, and push their way through the end of 
the tic-beam. This in all probability arises from the 
first sagging of llie roof, by the compression of the raf¬ 
ters atid of Sie head of tl>o king-post. The head of the 
rafter descends, the angle with the tie-beam is dimi¬ 
nished by the rafter revolving round its step in the tie- 
beam. By this'iiotion the heel or inner angle of the 
rafter becomes a fulcrum to a very long and powerful 
lever much loaded. The tenon is tlie other aita, very 
short, and being still fresh, it is therefore very 
powerful. It therefore forces up tlie wood that is 
above it, tearing it out from between the cheeks of 
the mortise, and then pushes it along. Carpenters 
have therefore given up long tenons, and give to the 
toe of the tenon a shape which obuts hrmly, in the 
direction of the thrust, on the solid bottom of the 
mortise, which is well supported on the under side 
by the wall plate. This form has the fttrtlier advan¬ 
tage of having no tendency to tear up the end of 
the mortise. This form is represented in fig. 30. 
The tenon has a small portion ab cut perpendicular 
to the surface of the tie-beam, and the rest be is 
perpendicular to the rafter. (See Note CC.) 

But if the tenon is not sufficiently strong (and 
it is not so strong as the rafter, which is thought nut 
to be stronger than is necessary), it will be crushed, 
and then the rafter will shade out along the surface 
of the beam. It is therefore necessary to call in the 
assistance of the whole rafter. It is in this distribu¬ 
tion of tlie strain among the various abutting parts 
that the varieties of ^ints and their merits chiefly 
consist. It would lie^ndless to describe every nos¬ 
trum, and we shall only mention a few that arc most 
generally approved of. 

IVlusJ !.p. -yjig gjj,, jp 3j; jg tQ make the abutments ex- 
^^ctly perjH'ndicular to the thrusts. (See Note CC.) 

It docs this very precisely; and the share which the 
tenon and the shoulder have of the whole may be 
what we please, by the portion of the beam that we 
notch down. If the wdl plate lie duly before tlie 
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heel of the rafter, there is no risk of straining tlie tie Carprnt 
across or breaking it, because the thrust is made to ' 
direct to that point where the beam is supported. 

The action is the same as against the joggle on the 
head or loot of a king-post. We have no doubt but 
that this is a very efiectual joint. It is not, however, 
much practised. It is said that the sloping scam at 
the shoulder lodges water; but the great reason 
seems to be a secret n<^on that it weakens the tic- 
beam. If we consider the direction in which it acts 
its a tie, we must acknowledge that this form takes 
the best method for bringing the whole of it into ac¬ 
tion. 

Fig. 32. exhibits a form that is more general, 
but certainly worse. What part of the thrust that is 
not borne by the tenon acts obliquely on the joint of 
tlie shoulder, and gives the whole a tendency to rise 
up and slide outward. 

Tlie shoulder joint is soinelimcs formed like tin; 
dotted lino abcdrfg of fig. 32. Tliis is luucli more 
agreeable to the true piinciple, and would be a very 
perfect method, were it not that the intervals bd anil 
df are so short that tlie little wooden triangks bed, 
dej, will be ca.sily pushed off their bases bd, df. 

Fig. 33. No. I. seems to have the most general 
approbation. It is the joint recommended by Price, 
and copied into all hooks of carpintry as tlie true 
joint for a rafter foot. The visible slioulder-joiiit 
is flush with the upper .surface of tlie tie-beam. 

The angle of the tenon at the tic nearly bisects tlio 
obtuse angle formed by the rafter and tlie beam, .iiid 
is therefore somewhat oblique to tlie thrust. '1 he 
inner shoulder ac is nearly perpendieiilav to bd. The 
lower angle of the tenon is cut off’horizontally as at 
fd. Fig. 34. is a section of the beam and rafter 
foot, showing the diff'erent shoulders. 

We do not perceive the peculiar merit of this 
joint. The effect of the three oblique ahulnicnts, 
ab, ac, ed, is undoubtedly to make the whole bear on 
the outer end of the mortoise, and there is no other 
part of the tie-beam that makes immediate resist¬ 
ance. Its only advantage over a tenon extending in 
the direction of the tiirust is, that it will not tear up 
the wood above it. Had the inner .shoulder hud the 
form eci, having its face ic perpendicular, it w ould 
certainly have acted niore powerfully in streti'hing 
many filaments of the lic-beum, and would have had 
much loss tendency to force out tlie end of the mor¬ 
tise. The little bit ci would have prevented the 
sliding upwards along ec. At any rate, the joint ab 
being flush with the beam, prevents any sensible 
abutment on the shoulder ac. 

Fig. 33, No. 2. is a simpler, and in our opinion 
a preferable, Joint. We ob.serve it pructi.scd by the 
most eminent carpenters for all oblique tlirusts; but 
it surely employs less of the cohesion of the tie- 
beam than might be used without weakening it, at 
least when it is supported on the other side by the 
wall plate. 

Fig. 33. No. 3. is also much practised by the 
first carpenters. 

Fig. 35. No. 1. is proposed by Mik Nicholson 
as preferable to fig. 33. No. 3., becausc^riusi^^ut- 
ment of the inner part is better supported. 
is certainly the case; but it supposes tlie whole 
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Carpentry, rafter to go to the bottom of the socket, and the 
"^^bcam to be thicker than the rafter. Some may 
think that this will weaken the bea... too much, 
when it is no broader than the rafter is thick; in 
which case they think that it retjuires a deeper socket 
than Nicholson lias given it. Perhaps the advantages 
of Nicholson’s construction may be had by a joint 
like fig. S.'i.'No. 2 . 

('llrum Whatever is the form of these butting joints, 
great care should be taken tlmt all parts bear alike, 
ind the artist will attend to the magnitude of the 
diiferent surfaces. In the general compression, the 
greater surfaces will be less compres.sed, and the 
smaller will therefore change most. When all has 
settled, every part should be cquallif close. Because 
great logs are moved with difficulty, it is very trou- 
blosome to try the joint frequently to see how the 
parts fit; tlu-refore we miLst expect less accuracy in 
tile interior p.nrts. Tliis should make us prefer those 
joints whose ellicacy depends chiefly on the visible 
joint. 

It appi'urs from all that we have said on this 
suhjeet, that a voi-y small part of the cohesion of the 
tie-be.arn is sufficient for withstanding the horizontal 
thrust of a roof, oven though very low pitched. If 
therefon' no other use is made of the tie-beam, one 
much sli'iulerer may be used, and blocks may be 
firmly fixed to the ends, on which the rafters might 
.-ihut, as tlicy do on the joggles on the head and foot 
of a king-post. Although a tie-beam has coramon> 
ly floors or ceilings to carry, and sometimes the 
worksliops and store-rooms of a theatre, and there¬ 
fore requires a groat scantling, yet tlierc frequent¬ 
ly occur in inuciiines and engines very obliqlk; 
stretchers, which have no other office, and arc ge> 
ncrnlly made of dimensions quite inadequate to their 
.'-itnation, often containing ten times tne necessary 
quantity of timber. It is therefore of importance to 
isciTtain the most perfect manner of e.vecuting such 
:i joint. We have directed the attention to the prin¬ 
ciples th.it arc really concerned in the effect. In 
■jII liazni'duiis cases, the carpenter calls in the assist- 
.lucc of iron straps ; and they are frequently neces¬ 
sary, even ill roofs, notwithstanding this superabun¬ 
dant strength of the tm-beam. But this is generally 
owing to bad construction of the wooden joint, or 
to the failure of it by time. Straps will be consider¬ 
ed in their place. 

'I’licre needs but little to be .said of the joints at 
.'I joggle worked out of .solid timber; they are not 
near .so difficult as tlie last. When the size of a log 
will allow the Joggle to receive the whole breadth of 
the abutting brace, it ought certainly to be made 
M'ith a square shoulder; or, which is still better, an 
arch of a circle, having the other end of the brace 
for its centre. (See Note K£.) Indeed this in ge¬ 
neral will not sensibly differ from a straight line 
perpendicular to the brace. By this circular Airm, 
tiic settling of the roof makes no change in the abut¬ 
ment ; but when there is not sufficient stuff for this, 
we must avoid bevel joints at the shoulders, because 
these aiwaysdend to make the brace slide off. The 
brace iq fig.'.3fi. No. 1. must not be joined as at b, 
bill as at (If or some equivalent manner. Observe 
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the joints at the head of tlie main posts of Drury 
Lane Thcati-e, Fig. 4-1. Plate LI 11. 

When the very oblique action of one side of a UiiitiiiR 
frame of carpentry does not extend but compress 
the piece on which it abuts (as in fig. 1 L), there is 
no difficulty in the joint. Indeed a joining is un¬ 
necessary, and it is enough tlial the pieces abut on 
each other; and w'e have only to take care that the 
mutual pressure be equally bomo by all the parts, 
and that it do not produce lateral pressures, which 
may cause one of the pieces to slide on the butting- 
joint. A very slight mortise and ten'on is sufficient 
at the Joggle of a kin^ post with a rafter, or strain¬ 
ing beam. It is best, in genera), to make the but¬ 
ting plain, bisecting the angle formed by the sides, 
or else perpendicular to one of the pieces. In fig. 

S 6 . No. 2 . where the straining beam ab cannot slip 
away from the pressure, the joint a is preferable 
to b, or indeed to any uneven joint, which uuver fails 
to produce very unequal pressures on the different 
parts, by which some are crippled, others are splin¬ 
tered oftj &c. 

When it is necessary to employ iron straps for Directions 
-strengthening a joint, a considerable attention is ne- 
cessary, that we may place them properly. The 
first thing to be determined is Uie direction of tlie 
strain. This is learned by the observations in the 
beginning of this article. We must' then resolve 
this strain into a strain parallel to each piece, and 
another perpendicular to it. Then tlic strap which 
is to be made fast to any of the pieces, must be so 
fixed, that it shall resist in the direction parallel to 
the piece. Frequently thi.s cannot be done; but 
we must come as near to it as we can. In such 
cases we must suppose that the asserobli^ yields a 
little to the pressures which act on it. We must ex¬ 
amine what change of shape a small yielding will 
produce. We must notv see how this will affect tiie 
iron strap which wc have already supposed attached 
to the joint in some manner that we thought suita¬ 
ble. This settling will perhaps draw the pieces away 
from it, leaving it loose and unserviceable (this fre¬ 
quently happens to the plates whicih are put to se¬ 
cure the obtuse angles of butting timbers, when their 
bolts are at some distance from the angles, especial¬ 
ly when these plates are laid on the inside of the an¬ 
gles); or it may cause it to compress the pieces 
harder than before; in which case it is answering 
our intention. But it may be producing cross strains, 
which may break them, or it may be crippling them. 

We, can hardly give any general rules; but the 
rea(ler will do well to read what is written in No. . 56 , 
and 41, of the article Roof, (Encffcl.) in No. 36, 
he will see the nature of tlie strap or stirrup, by 
which the king post carries the tie beans. The strap 
that we observe most generally iU-placed is that 
which connects tlie foot of the rafter with the beam. 

It only binds down the rafter, but does not act against 
its horizontal thrust. It should be placed farthet 
back on the beam, with a bolt through it, whicJi wil| 
allow it to turn round. It should embrace the rafter 
almost horizontally near the foot, and should be 
notched square witli the back of the rafter. Such % 
construction is represented in fig. 37. By moving 
4m 
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Caij>i iiny. round the vye bolt, it follows the rafter, and cannot 
pinch and cripple it, which it always does in its or- 
dinary form. We arc of opinion that straps which 
have eye-bolts in the very angles, and allow all ino- 
tini) round them, arc of all the must perfect. A 
hranclicd .«^trap, such as may at once bind the king 
(lost and the two braces which butt on its foot, will 
be more serviceable if it have a joint. When a roof 
nar|is, those branched straps frequently break the 
tenons, by nifording a fulcrum in one of their bolts. 
An attentive and judicious artist will consider how 
the beams will act on such occasions, and will avoid 
giving rise to these great strains by levers.—A skil- 
itd (ar|)t‘Dter never employs many straps, con.sidcr- 
<i)g them as auxiliaries I'ureign to his art, and subject 
to imperfections in workmanship which he cannot 
discern nor amend. We must refer the reader to 
Nicholson's Carpenter and Joiners Assistant for a 
more particular account of the various forms of stir¬ 
rups, screwed rods, and other iron work for carrying 
tie-beams, &c. 

As for those that are necessary for the turning 
joints of great engines constructed of timber, they 
make no part of the art of carpentry. (Sec Note II.) 


lusnmpics 
of diticrrnt 
Pirces of 
Caipcnlry. 

Roof of 
Cirrciin icii 
Chapel. 


Alter having attempted to give a systematic 
view of the principles of framing caipentry, we shall 
conclude, by giving some examples which will illus* 
trate and confirm the foregoing principles. 

I'ig. .'38. Plate LII. is the root of the chapel of the 
lloyal Hospital at Greenwich, constructed by Mr &. 
Wyatt. 

Inches 

Scantling. 


A A, is the tie-beam, .'>7 feet Jong, span- 
ning 51 feet clear, 

CC, Queen posts, 

D, Braces, . . . 

E, Straining beam, 

F, Straining piece, 

O, Principal rafters, 

H, A cambered beam for the platform, 

B, An iron string, supporting the tie-beam, 


l-kl)yl3 
9X12 
9X 7 
lOX 7 
6X 7 
lOx 7 
9 7 
2X 2 


The trusses are 7 feet apart, and the whole is 
covered with lead, the boarding being supported by 
horizontal ledgers A, of 6 by 4 inches. 

This is a beautiful roof, and contains less timber 
than most of its dimensions. 'Die parts arc all dis¬ 
posed with great judgment. Perhaps the iron rod 
is unnecessary; but it adds great stifthess to, tlie 
whole. 

The iron straps at the rafter feet would have had 
more efiect if not so oblique. Those at the head of 
the post are very effective. 

We may observe, however, that the joints between 
the straining beam and its braces arc not of the best 
kind, and lend to bruise both the straining beam and 
the truss beam above it. 

St Paul’s, Fig. 39 . Tlie roof «f .St Paul’s, Covent Garden, 
Covent designed by Mr Hardwick, and constructed by Mr 

OardcD. Wapshotin 1796 . 

AA, Tie-beam spanning 50 feet 2 inches 16.12 
BB, Queen posts, - - 9X8 

C, Straining beam, - - 10x8 

D, King post (14 at the joggle), • .9X8 


EE, Struts, 

FF, Auxiliary rafters (at bottom), 
HH, Principal rafter (at bottom), 
g g, Studs supporting the rafter. 


7 A Ciupofilij*. 



The trusses are about 10 feet 6 inches opart, 
and the dotted lines in tlic middle compurtment 
show the manner in which tlie roof is ftanied under 
the cupola. 

This roof far excels the original one put up liy 
Inigo Jones. One of its trusses contains 198 feel 
of timber. One of the old loof had 273, but had 
many inactive timbers, and others ill disposed 
'i'he internal truss FCF is admirably contrived for suj.- 
pnrting the exterior rafters, without any pressure on 
the far projecting ends of the tie-beam. The former 
roof had bent them greatly, so as to appear imgraoc- 
ful. (Sec Note KK.) 

We think that the c.mbcr (six inches) of the 
tie-beam is rather hurtful; because by settling, the 
beam lengthens; and this must be accompanied by 
a considerable sinking of the roof. This will appear 
by calculation. (See Note LL.) 

Fig. 40. Plate LIH. thereof of Birmingham theatre, lJirmin!>l.a«- 
constructed by Mr Geo. Saunders. The span is 80 Tlicaire. 
feet clear, and the trusses arc 10 feet apart. 


A, Is an oak corbel, 

B> Inner plate, 

C, Wall Pl.ate, 

1), Pole plate, 

E, Tie beam, 

F, Straining beam 

G, Oak king post (in the shaft), 

H, Oak queen post (in the shaft), 

I, Principal rafters, 

K, Common ditto, 

L, Principal braces, 

M, Common ditto, 

N, Purlins, 

Q, Straining sill, 

S, Ridge piece. 


9 X .'3 
9 X 9 
8 X CJ, 
7 X 
15 X 1.‘3 
12 X -9 
'I X 9 
7X9 
9x9 
4 X '2i 
9 and 6x9 
6x9 
7 X ti 
X 9 


This roof is a fine specimen of British carpentry, 
and is one of the boldest and lightest roofs in Eu¬ 
rope. The straining sdl Q, give.s a firm abutment to 
the principal braces, and the s|iace between the posts 
is 19 J feet wide, affording roomy wofkshop.s for the 
carpenters and other workmen connected with a 
theatre. The contrivamc for taking double hold of 
the wall, which is very thin, is excellent. There is 
also added a beam (marked R), bolted down to the 
tie-beams. The intention of this was to prevent the 
total failure of so bold a trussing, if any of the tic- 
bcams should fail at the end by rot. 

“ Akin to this roof is fig. 41. Plate LIII. the roofi),„,j.i.Hu« 
of Drury-Lane theatre, 80 feet 3 inches in the clear, Tlicatir. 
and the truss&s 15 feet apart, constructed by Edward 
Grey Saunders. 


A, Beams, 

B, Rafters, 

C, King posts, 

D, Struts, 

F, Purlins, 

G, Pole plates. 


10 by 
7 X 
V 12 X 
- N,. X 

- 5X5 


H, Gutter plates framed into the beams. 12 x 6 
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Carpentry. I, CAinmon rafters, - . 5x4 

K, Tie-beam to the main truss, . 15 x 12 

L, Posts to ditto, - - 15 X 12 

Principal braces to ditto, 14 and 12 x 12 

N, Struts, - - 8 X 12 

* F*, Straining beams, - 12 X 12 

The main beams are trussed in the middle space 
with oak trusses 5 inches square. This was neces¬ 
sary for its width of J2 tcct, occupied by the car¬ 
penters, painters, &c. The great space between the 
trusses afford good store rooms, dressing rooms, &c. 

It is probable that this roof has not its eqmil in 
the world for lightness, stilfness, and strength. 'I'he 
main truss is so judiciously framed, that each of them 
• will .safely bear a load of 3()0 tons; so it is not like¬ 
ly that they will ever he quarter loaded. The divi¬ 
sion of the whole into three parts makes the exterior 
roofings very light. The strains arc admirably kept 
from the walls, and the walls are even firmly bound 
together by the roof. They also take off the dead 
weight from the main truss one third. 

KRm.nks. intelligent re.ader will perceive that all these 

roofs !ire on one principle, depending on a truss of 
three pieces and a straight tic-beain. This is indeed 
the gri'Ht principle of a triis.s, ;uul is a step beyond 
the roof uilh two rafters and a kjjig post. It aumits 
of much greater variety of forms, and of greater ex¬ 
tent. We ni.iy see, that even the middle part may 
be Ciinied to any sn.aee, and yet be flat at top; for 
the trui'-.s-ln'ani may be supported in the miJalc by 
an inverted king post (of timber, not iron), carried 
by iron or w'uodeii tie.s from its extremities: and 
the same ties may carry the horizontal tie-beam K ; 
for till K be torn a-under, or ]\I, iJ, and P be crip¬ 
pled, nothing can fail. 

The roof of St Martin’s church in the Fields is 
constructed on good principles, and every piece pro¬ 
perly disposed. Hut although its span docs not ex¬ 
ceed 40 feet from column to column, it contains more 
timber in a truss than titere is in otie of Driiry-Lanc 
theatre. Tile roof of the cliapcl at (ireenwich, that 
of St J’aiil’s, Covent-darden, that of Hirniingham, 
and that of Drnry-Lanc theatres, form a scries gra¬ 
dually more perfect. Such specimens afford excel¬ 
lent lessons to the artists. We therefore account 
them a useful present to the public, 
fiiijcct by I'here is a very ingenious project offered to the 
MrNiclibl- public by Mr P. Nicholson. (Carpentera Assistant, 
soil. p. 1)8.) lie ]>ropo.ses iron rods for king pn.>its, queen 

posts, and .ill other situations where beams perforin 
the office of ties. This is in prosecution of the no¬ 
tions which wc published in the article Hoof of the 
Em-pclopudia. He receives the feet of the braces 
and struts in a socket very well connected with the. 
toot of his iron king post; and he secures the 
feet of his queen posts from being pushed inwards 
by interposing a straining sill, fie does not even 
mortise the foot of his principal rafter into the end 
of the tie-beam, but sets it in a socket like a shoe, 
at tlie end of an iron bar, which is bolted into the 


tie-beam a good way back.* .\li the parts arc form- Caipenny, 
ed and disposed with the precibion of a person 
thoroughly acquainted with the subject; and wc 
have nut the smallest doubt of the success of the 
project, and the complete security and durability of 
his roofs. Wc abound in iron, but we must send 
abroad for building timber. Tills is therefore a 
valuable project; at the same time, however, let us 
not over-rate its value. Iron is but about 12 times 
stronger than red fir, and is more than 12 times hea¬ 
vier ; nor is it cheaper, weight for weight, or strength 
for strength. 

Our illustrations and examples have been chiefly 
taken from roofs, becau.se they are the most familmr 
instances of the difiicult problems of the art. Wc 
could have wished for more room even on this sub¬ 
ject. The construction of dome roofs has been (we 
think) mistaken, and the difficulty is much less than 
is imagined. We mean in respect of strength; for 
wc grant that the obliquity of the joints, and a 
general intricacy, increases the trouble of work- 
nmnshiii exceedingly. Wooden bridges form ouo-Wooden 
thcr class equally difficult and important; but Hridge*. 
our limits are already ovcrpa.ssed, and will not ad¬ 
mit them. The principle on which they should 
all be constructed, without exception, is that of u 
truss, avoiding all lateral bearings on any of the tim¬ 
bers. In the application of this principle, we must 
farther remark, that the angles of our truss should 
be as acute as possible; therefore we should make it 
of as few and of as long pieces as we can, taking 
care to prevent die bending of the truss beams by 
bridles, wliich embrace them, but without pressing 
them to either side. When the truss consists of 
many pieces, the angles are very obtuse; and the 
thrusts increase nearly in the duplicate proportion of 
the number of angles. 

With respect to the frames of carpentry which Framing of 
occur in engines and great machines, the varieties are (f®®* 
such that it would require a volume to treat of them 
properly. The principles are already laid down; and 
if the reader be really interested in the study, he will 
engage in it with seriousness, and cannot fail of being 
instructed. We recommend to his consideration, 
ns a specimen of what may be done in this way, tlie 
working beam of Hornblower’s steam engine. (See 
Stisam-Engi.se, in the EncpclojHedia.) When the 
beam must act by chains hung from the upper end 
of arch heads, the framing there given seems very 
scientifically constructed; at the same time, we 
think that a strap of wrought iron, reaching the 
whole length of the upper bar (see the figure), 
would be vastly preferable to those partial plates 
which the engineer has put there, for the bolts will 
soon work loose. 

But when arches are not necessary, the form em¬ 
ployed by Mr Watt is vastly preferable, both for sim¬ 
plicity and for strength. It consists of a simple beam 
AB (fig. 42, Plate LIIL), having the gudgeon C on 
the upper side. The two piston rods arc attached to 
wrought iron joints A and B. Two strong struts 


/ 


* Sec figures 40, 41, 42, Plate LU., and Mr Nicholson’s work, p. 68, where these figures are particu¬ 
larly doscribed. 
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DC, EC rest on the upper side of the gudgeon, and 
tarry an iron string ADEU, consisting of three 
pieces, connected with the struts by proper joints of 
wrought iron. A more minute description is not 
needed for a clear conception of the principle. No 
part of this is exposed to a cross strain; even the 
beam AB might be sawed through at the middle. 
The iron string is the only part which is stretched; 
for AC, DC, EC, BC, are all in a state of corapres. 
sion. Wo have made the angles equal, that all may 
be as great as possible, and the pressure on the 
struts and strings a minimum. Mr Watt makes 
them much lower, as ArfcB, or AiMl. But this is 
for economy, because the strength is almost insupe? 
ruble. It might be made with wooden strings; 
but the workmanship of the joints would more than 
compensate the cheapness of the materials. 

We offer this article to the public with deference, 
and we hope for an indulgent reception of our essay 
on a subject which is in a manner new, and would 
retjuire much study. We have bestowed our chief 
attention on the strength of the construction, be¬ 
cause it is here that persons of the profession have 
the most scanty information. We beg them not to 
consider our observations as too reiined, and that 
they will study them with care. One principle runs 
through the whole ; and when that is clearly con¬ 
ceived and familiar to the mind, we venture to say 
that the practitioner will find it of easy application, 
and that he will improve every performance by a 
continual reference to it.” 

IV. Notes. 

A A. P. 6:21). This rule may be somewhat more 
accurately expressed in these words: From the 
point at which any three forces meet and balance 
each other, draw a line in the actual direction of 
any one of them, and from the extremity of this line 
draw two others, parallel to the directions of the 
other two forces respectively; then supposing the 
pieces affording these two forces to be produced in¬ 
definitely at their remoter ends, either of them which 
is cut by one of the two lines will be compressed, 
and act as a brace, and either of them which is not 
cut will be stretched, and act os a tie. 

BB. P. 630. It is however difficult to imagine 
how the beam DA can furnish a force iA, to prevent 
the force A f from carrying the beam BA towards 
H, when DA only affords a repulsive abutment. The 
true resolution of the force AE is found by consider¬ 
ing the intersection of GE with Ac, which arc the 
directions of the separate forces composing it; these 
lines meeting in a point a little above r, we may call 
their intersection r*; then in the triangle AEr*, the 
side Ar* will represent the pressure on the mitred 
joint, and r*E the pressure on Uie ^beam HD; and 
the former being again resolved into AG and Gr*, 
we have ultimately AG and Gr* -J- r*E sr GE 
AF, for the horizontal and vertical forew, however 
they may be modified by intermediate combinations. 

CC. r. 631. The reasoning contained in this 
and some of tlie subsequent articles may serve as an 
approximation to the truth in many cases of com¬ 
mon occurrence; but the supposition, on which it is 


founded, is by no means generally admissible as af-Carpentry. 

fording a result mathematically accurate: for in 

reality, the distribution of the weight of a roof over 

the whole extent of tlie rafters, or the concentration 

of the whole weight in the point where tliey meet, 

is fur from being an indifferent alternative, cither ' 

with respect to the magnitude of tfie thrusts, or to tlie 

proper directions of the idmtments or joints. In the 

case here discussed, where there is no king post, it 

is clear that tlie centre of gravity of the whole roof 

must be much nearer to the middle of the figure than 

the angular point, and tliat consequently the wciglit.s, 

supported by llic two walls, will be very different 

from those which would be supported, if the whole 

load were placed at the summit: although, where 

there is a heavy king post, supporting also, as it 

ouglit to do, about half the weight of the tie bcatn. 

with its floors or cieling, the case will approach much 

nearer to the supposition here assumed. 

Ibr a common light roof, without a king post, the 
calcofation or construction is very simple. W'hen 
two rafters only meet at the summit, they mu<>t 
support each other by a horizontal thrust (see An. 

Bhioge, Prop. Y) : and this thrust, acting on each 
rafter as a lever, of which the lower end is tl)e ful > 
crum, must be equivalent to the weight, acting ut 
the horizontal distance of the centre of gravity Iron- 
the fulcrum, which is a quarter of the aliole span; 
consequently the thrust must be to the weight as a 
quarter of the span to the height, and the compound 
oblique thrust on the abutment will be represented 
by the hypotenuse of the triangle of which those 
lines are the sides: so that if we had a roof of tl>e 
same height, and of half the breadtli, the direction 
of its rafters would exactly represent the actual di¬ 
rection of the compound thrust on the end of the 
tie beam, and would consequently indicate the pro¬ 
per form for the abutment of the given structure. 

But in the case of the unequal rafters represented 
in the figure, tlie determination becomes more com¬ 
plicated, and we must first find the direction of tiie 
inutual thrust of the rafters, which must evidently be 
such, that the perpendiculars falling on it from cacli 
end of the tie beam may be in the inverse propor¬ 
tion of tlie motive powers of the weiglits of the raft¬ 
ers, that is, of the products of those weights into tlie 
horizontal distances of the centres of gravity from 
the re.<!pective fiilcrums, or into the segments of the 
tie beam made by a verilcal line passing tlirough tlie 
summit, which are proportional to these distance.',, 
and if we produce the base of the triangle, and find 
in it a point, of which the distance is to die lengtJi 
of tlie tic beam, as the smaller product to the diffe¬ 
rence of the products, a line drawn from the sum¬ 
mit to this point will show the true direction of die 
thrust: and its magnitude may then be readily de¬ 
termined, by dividing either of the products by the 
respective perpendicular falling on this line. 

Where, however, there is a king post supporting 
a heavy tie beam, it is necessary to determine the 
centre of gravity of the half roof, together with this 
addition; and the distance of the cciitVc of gravity 
from the middle will then be to the half span ^jas th e 
weight of one of the rafters with its load istintre k. 
weight of the whole roof, including the tie beam and '' 
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t'Aipcntry. cieling; nnd if wc erect a perpendicular passing 
through the centre of gravity tlius found, and equal 
to the height, the oblique thrust on me abutment 
will be in the direction of the line jdining the upper 
end of this perpendicular and the end of the tie 
‘ beam. 

1>U. P. 6.‘}4. In order to obtain a distinct idea of 
the operation of the forces concerned in this expc« 
rinient, we must have recourse to Proposition C of 
this article, and substitute in the formula for the 

di-iloctiond = al tan'o a=zl,t 

8 1 

= — — , M = 1 , 900 , 000 pounds, the specific 

gravity of fir being .56,/ = C 720 , and c = 6, the 
middle of the pillar being considered as the fixed 


point: we then find 


1.427, which is the 


h-ngth of an arc of 81® 4.5®, and the tangent becomes 
6 .!), whence we have d =: x 4.2 X 6-9 — .0345, 


combined, making the end a little prominent some* Carpcntiy. 
what above the middle of the surface which rests on 
the abutment. 

With thi,« precaution, the direction of the joint 
between a rafter and a tie beam ought to be made 
precisely perpendicular to the true thrust of the 
raflcr, determined as already explained (Note CC): 
for in the first place, unless we trust either to the 
friction or to straps, the bearing cannot be more 
nearly horizontal than this, without danger of the 
rafters sliding outwards; and in the second place, if 
we made it more nearly vertical, wc should lessen 
the vertical pressure on the end of the tie beam, im> 
mediately beyond the joint; a pressure which gives 
firmness to the wood, by pressing its fibres more 
closely togcdier, and increasing their lateral adhe¬ 
sion or rather internal friction. If however the tit- 
beam were not deep enough to receive the whole of 
the rafter so terminated, without too great a reduc¬ 
tion of its depth, it would be proper to make tlie 
joint a little flatter, or more horizontal, and to re¬ 
strain the end from sliding upwards by an iron strap 
fixed in a proper direction. We should preserve the 
end of the rafter as little diminished iii^ breadth as 


or somewhat more than the thirtieth of an inch: 
consequently the strength niu.st hare been reduced 
in the proportion of 1.207 to 1. (Art. IIriuof., Prop, 
li.) Hut, considering how near tlic arc thus deter¬ 
mined a]/proaches to a quadrant, it is obvious tluit 
any slight variations of the quantities concerned in 
the calculation must have greatly affected the mag¬ 
nitude of the tangent: so that the loss of strength 
may easily have been considerably greater than 
this, us it iq)pears to have been found in the cx- 
pnriment. It would however scarcely have been 
expected that such a pillar, however supported, could 
withstand the pressure of 90 hundred weight, since 
Ihuerson informs us that the cohesive strength of a 
pillar of fir im inch in diameter is only about 35: 
but suppo.siiig the facts correct, the coincidence tends 
to show the near approach to equality of the forces 
of cohesion and lateral adhesion, as explained in the 
Introduction to this article. 

ME. P. ti35. A similar remark of the author has al- 
! l ady been noticed in the article Briuce, at the end 
ot'the fifth section. In the form in which it is here cx- 


possible, when the tie beam is wide enough to re¬ 
ceive it; a moderate thickness, left on each side of 
the mortise in the tie beam, being sufficient to as¬ 
sist in securing the connexion of the ends of the 
beam with the intermediate parts. 

I'P. P. 63.5. The doctrine of the initial diality of 
the resistances to compression and exten^on, as 
stated in the article Bkioge, enables us to demon¬ 
strate that the transverse strength can never exceed 
one sixth of that which would be derived from the 
resistance of all the fibres, cooperating at the dis¬ 
tance of the whole depUi from a fixed fulcrum, and 
acting with the weaker of the two powers appro¬ 
priate to the body. It is true that the results of 
some direct experiments seem to favour the opinion 
that the cohesive power is die weaker; but where 
the flexure is already considerable, it is probable 
that this circumstance materially diminishes the 
primitive power of resisting compression, so that the 
principles, on which the calculation proceeds, are by 
no means strictly applicable to the case of a bar so 
broken. 


pressed, it becomes still more objectionable: fur 
with whatever part of a circular abutment a rafter 
equal to the radius may be brought into contact, it 
is very plain that its opposite end can never be cither 
higher or lower than the original centre of curva¬ 
ture : and even if the curvature were made twice as 
great, so that die rafter might be equal to the dia-, 
meter of the circle, it would be necessary that the 
lower end should slide upw'ards on the abutment as 
much as the upper end fell, in order to preserve the 
contact; and there woqld obviously be no force in 
the structure capable of producing such a change as 
this. Any general curvature of the joint must there¬ 
fore be totmly useless; but a judicious workman will 
make it somewhat looser below than above, when 
there is auv probability that the rafters will sink, 
taking care however to avoid all bearing too near the 
surllice, lest it should splinter; and for these reasons 


(jG P. 636. There seems to be a little confusion 
in the idea of the possibility of altering the nature 
of the action of the fibres of a beam by altering the 

f ilacc of the gudgeon in this manner: but the author 
las very properly abstained from making any. prac¬ 
tical application of the supposed modification thus 
introduced. With respect to the strengUi required 
for scarfing or joggling, it may be observed, that the 
whole of the compressed fibres of the concave side 
may be considered as abutting against the whole of 
the extended fibres on the convex side; and this 
abutment is equally divided throughrfcit the length 
of the beam : so that if the scarfings or joggles ia 
the whole length of the arm of a lever, taken to¬ 
gether, arc as strong as one half of the depth of the 
lever, exerting half its powers, from the inei^uality 
of tension, tliere will be no dimger of tlie failing of 
tliesc joints; and from this principle it will be easy 




CARPENTRY. 


646' 

Cii|»‘i>ti'y to deterntino the di-ptii to which the joints ought to 
, It. . ext( nil in any particular case. Hence also we may 
C\t !>iri. understand how a beam may become so short as to 
be incapable of transverse fracture in its whole ex¬ 
tent : for tile lateral adhesion between the different 
fibres of wood is generally far inferior to the longi¬ 
tudinal strength of the fibres; anil if, for example, 
it were only, one fourth as great, a beam less than 
twice as long as it is deep would separate, if urged 
in the middle by a transverse force, into two strata, 
from its incapacity of affording snflicient abutment, 
before its longitudinal fibres would give way. 

HH. P. C38. If the bolts were sufficiently nu¬ 
merous, and sufficiently firm, so as to produce a 
great degree of adhesion or of friction between tlie 
parts, this joint might bo made almost as strong as 
the entire beam, since there is nothing to prevent 
the eo-operation of each side with the other through¬ 
out its extent: but muelt of the strength would be 
lost if the bolts became loose, even in an inconsider¬ 
able degree. 

II. P. tits. The author has reasoned upon the 
direction of straps, as if it were universally necessary 
to economise their immediate strengtii only, without 
regard to the effect produced on the tightness of the 
joint: but it may happen that tlie principal purpose 
of the strap will be answered by its pressing lliu raf¬ 
ter firmly upon the beam, and this effect may be pro- 

* _ 


duced by a certain deviation from the horizontal po- Carpratry 
sition, tvith but little diminution of the strength of the H. . 
strap: a deviation which has also the advantage of . 5”*'^!* ■ 
allowing the strap to embrace the whole of the beam, 
without weakening it by driving a bolt through it. 

We must not however endanger the crippling of the 
end of the beam, and the straps represented in fig. 
may be allowed to be somewhat too erect. 

KK. P. ()42. It docs not appear to be desirable 
that the ends of the rafters shoulil he supported with¬ 
out any pressure on the ends of the beams, since 
these ends would bear a small weight without any 
danger of bending, and would thus lessen the pres¬ 
sure on the king post. 

LL. P. 642. The half length being 2.5 feet, 
and the camber 6 inches, the excess of the oblique 
length will be •/ ()25.2.'J — 25, or of a foot, tli.u 
is, ytjj of an inch, which is all that the beam would 
appear to lengthen in sinking; nor would the set¬ 
tling of the roof bo more “ considerable” than about 
a quarter of an inch. lJut there seems to be no ad¬ 
vantage in this deviation of the tie beam from the 
rectilineiir direction; and the idea, which appears to 
be entertained by some workmcti, that a bent beam 
partakes of the nature of an arch, is one of the 
many mischievous fallacies, which it is the business of 
the matliciiialical theory of Carpentry to di-spcl. 

(o. H.) 


C.\S1RI (Michakl), a very learned Orientalist, 
of the sect of Syrian Christians called Maronites, 
was born at Tripoli in Syria in the year 17J0. As 
the sect of Maronites were subject to the Pope, Ca- 
siri came to study at Rome, and entered into holy 
orders in 1734. In the following year he proceeded 
to Syria to assist at a Synod of the Maronites. He 
returned to Home in 1738, and for ten yCtirs there¬ 
after taught the brethren of his convent to read 
Arabic, Syriac, and Chaldaic, giving lectures also in 
Philosophy and Theology. In 1748 he passed into 
.Spain, upon the invitation of Ravugo, Confessor to 
Ferdinand VI., and was by his means employed in 
the Royal Library at Madrid. In 174y he was 
named a member of the Royal Academy of History; 
in 175(), he was appointed Interpreter of Kaslern 
Lanfriiafrcs to the King; and soon thereafter joint 
Librarian of tlie Esciirial, with a royal pension of 
200 piastres, besides the ordinary emoluments of the 
office. In 176.3 he became principal Librarian, a 
situation which he appears to have held till his death 
in 1791. (liiographie UniverselU.) 

The only work which entitles Casiri’s name to be 
recorded among the benefactors of Literature is his 
celebrated Caialogue of the Arabic Manuscripts 
preserved in the Library of which he was Keeper. 
Tin's rare and curious work, entitled Bibliotheca 
Arabico-Hispana Escurialensis, was published in 
two volumes, folio, at Madrid, the first volume 
in 1760, and the second ten years thereafter. Mr 
Gibbon expresses himself “ happy in possessing a 
copy of this splendid and interesting work, ’ which 
constitutes, inaecd, one of the most valuable contri> 


hutions'that modern Kuropc has yet furniNhed to¬ 
wards the illustration of Eastern literature. Hy 
means of it, the literary treasures of the Eseurial 
Library, tiie richest perhaps in Europe in the works 
of Arabic writers, are in a manner .shared with the 
learned of other countries ; thus affording an ex.ain- 
ple, which it were to be wished, all otlier coiinlrie.s 
possessing similar treasures would imitate. The ju¬ 
dicious manner in which it is compiled 1 eiulers it a 
sort of digest of the attainments of tlie .Saracens 
in science and literature during the most Houri.-Iiing 
eras of their Empire. Its contents, as .Mr Ijaringtoii 
observes, “ may indeed, under some of its heads, 
principally regard Spain ; but they will, hoa ever, be 
found adequately to ri'prcsent the general standard 
of learning, in its full extent and character, wiicthcr 
at Cordova or Fez,.at Cairo or at Ragdad.” (Lite¬ 
rary History of the Middle A/rrs, p. 652.) 

The manuscripts described amount to above eigh¬ 
teen hundred, and arc classed in the following 
order: Grammar, Rhetoric, Poetry, Pliilology and 
Miscellanies, Lexicons, Philosophy, Politics, Medi¬ 
cine, Natural History, Jurisprudence, Theology, 
Geography, and History. The two last classes, 
with a copious Index, occupy the whole of the se¬ 
cond volume. As a system of Bibliography, this ar¬ 
rangement of classes could not Jfe allowed to be very 
pcrfoct or scientific; but it was not the learned au¬ 
thor’s object .to exhibit any such system; tliough 
some French Bibliographers seem to vie^ his classi¬ 
fication in that light, and express no small degr ge of 
wonder, that an Ecclesiastic, in the country oflbc 
Inquisition, should place so many classes before that 
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of Theology, which in their systems generally hold# 
'Jiip place. The title of each Manuscript is 

I given in the original Arnbic, with a Latin transla* 
tioBjatjd its age and author, when thesr are known, 
■’aiepointptLoiit; but tliLs is not all-; the title and 
descriptijh of the work is frequently followed with 
extracts, nlsh in Arabic and Latin, by which some 
of the mast ||;urious or peculiar features of the piece 
arc broughf before the reader; thereby supplying 
the want of the original, ns well to those who could 
read it if accessible, as to those who could not read 
it though at hand. The learned author has also col¬ 
lected s’arious interesting and authentic particulars 
of Saracenic Biography, and corrects some pre¬ 
valent errors regarding the lives of these writers. 
We have noticed an error of this kind, in otir ac¬ 
count, derived from Casiri, of the celebrated Ara¬ 
bian Philosopher Aliia/bx, given in the first vo¬ 
lume of this Supplement. 

In the preface, which is of considerable Icngtli, 
Casiri gives a general view of his labours, and com- 
ineiiioratcs the assistance which he received from 
the (lovernment and from the Learned. Rich as the 


sustain the burthens of the father, and to marry only C<nte. 
in his own tribe, without mixture of the classes, in 
regular succession, through all ages. * 

The term Caste is borrowed from the Portuguese. Origin of 
It was the term applied by that people, who first of '■'® 
the European nations formed establishments in India, 
to the classes which tlicy found established upon this 
principle among the inhabitants of that portion of 
the globe; and from them, as it was from their inter¬ 
course that the rest of the nations of modern Eti- 
rope first derived their familiarity with the manners 
and institutions of the people of India, the term 
made its way, and was established in' the other liui- 
guages of Europe. 

The institution itself appears in the early ages of 
society to have been very extensively introduced. 

In regard to tlie ancient Egyptians, the fact is'lliit insti- 
universally and familiarly known. The President dc tuiioii widf- 
Goguct, who, with singular industry, and no ordinary diffused- 
judgment and sagacity, explored the remains of an¬ 
cient times, comprehends a great body of history in 
a few words. “ We may farther observe," says he, 

“ that, in the Assyrian empire, the people were dis 


I'^scurial is in Arabic Manuscripts, its present stores 
arc small, compared to wliat they once were; for 
Casiri mentions that, by a fire which hajppened in 
I {}~0, more than three thousand of these interesting 
pieces were cunsunied. They who have not access 
to this vuliiahle work, which is indeed but rarely' 
10 be met with, will find a full view of it# contents,- 
with some critical comments, in the First Appendix 
to Harris's Philological Inquiries, and in the Se¬ 
cond Appendix to Baringion’s Literary History of 
the Middle Ages. The latter writer closes his re¬ 
view by stating it as his opinion, that the Arabian 
lileiaturc, though it greatly outshone ours during 
tlic same period, has experienced upon the whole 
too much prodigality of nrai.se. This may perhaps 
be true; but this writer h.is fiiiled, as abler writers 


tributed into a certain number of tribes, and that 
professions wore hereditary ; that is to say, children 
were not permitted to quit Uicir father's occupation, 
and embrace anotlicr. W'c know not the time nor 
tlu# author of this institution, which, from the high¬ 
est antiquity, prevailed over almost all Asia, as well 
as in several other countries." It is not necessary 
liere to surcharge the reader with' the authorities 
w'hich he quotes. The passage itself (P. i. B. i. 
Ch. i. Art. 3.J will be consulted by all who dis- 
trast the legitimacy of iiis inference, or desire to 
prosecute the inquiry. 

It is stated in the common histories of (ircccc, 
that Cecrops distributed into four hereditary classes, 
or tribes, all the inhabitants of Attica. And we are 
informed by Plutarch, in his Life of I'hcscus, that 


likewise have, to furnish a .sound and thorough esti¬ 
mate of the attainments and services to which the 
Arabians are fairly entitled to lay claim in regard 
<0 iho culture and advancement of liMriiing. The 
erudition of (lihbon, vast and varied us it was, 
ilid not nearly embrace all that was necessary to 
a full appreciation of this portion of literary his¬ 
tory. His general view may be just, his criticisms 
penetrating and comprehensive; but he was ignorant 
of the language, and of some branches of scicnco, 
without a proficiency in which, such an estimate could 
not be drawn up with any pretensions cither to cri- 

, - fical or philo.sophical accuracy. He who attempts, 

with requisite emlowincnts, to supply that great de¬ 
sideratum —a literary history of the Saracens during 
the flourishing periods of their literature, will find 
the work of Casiri an invaluable assistant in such an 
undertaking. 

Uefinitiom CASTE. By this term is here distinguished the 
classification and distribution of the members of a 
community into certain classes or orders, for the 
performance of certain functions, with the enjoyment 
of certain privileges, or tlie endurance of certain 
burthens; and the establishment of hereditary per¬ 
manence in these orders, the .son being ordained to 
perform the functions, to enjoy the privileges, or 


by this prince, the class of priests, and that of no¬ 
bles, in other words the magistrates or military lead¬ 
ers, were united into one: whence the society was 
composed of three classes; 1. The sacerdotal, legis¬ 
lating, and ruling class; 2. The class of husband¬ 
men ; and, 3. The cla.s.s of tradesmen. “ To the no¬ 
bility,” says the illustrious biographer, “ he commit¬ 
ted the choice of magistrates, the teaching and dis¬ 
pensing of the laws, and the interpretation of all 
holy and religious things; the whole city, as to all 
other matters, being as it were reduced to an exact 
equality; the nobles excelling the rest in honour, the 
husbandmen in profit, and the artificers in number. 
And Theseus was the fiist wlio, as Aristotle says, out 
of an inclination to popular government, parted with 
the regal power; which Homer also appears to .at¬ 
test, in bis catalogue of the .ships, where he gives 
the name of Peoi’le to the .Athenians alone.” Tlicre 
is a passage near the beginning of I^lato's Tiniaus, 
which, though in a work of fancy, is not without 
some weight, us evidence cither of conclusions 
which were drawn by men of research, or of tradi¬ 
tions which were current among the people. In this 
passage, not only is it asserted, that, in the primeval 
state of the inhabitants of Attica, they resembled 
the Egyptians in the division into hereditary classes 
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C«te. and professions; but a very accurate description is of this particular p^ple. He knew also that they Cask. 
given of those classes, five in number; viz. 1. The were divided into four principal classes. With re-’ 
class of priests; 2. The class of handicralts; 3. The gard to the matters of detail, however, his words 
class of shepherds and hunters; 4. The class of bear internal evidence that cither his inj^brniat'm had 
ploughmen ; 5.1'he military class. Ilgwron /*sv« rmv been vague and inaccurate, or that his recollection 
isgisnv ysvoe, ffwo ruv a>.Xwv etfwg/ff/iiwv /xira 6i had become so. ' 

rurn ro r«v /iTj/ws^ywv, or/ xai)' auro ixa^on, oXXy de hk From a dissertation of Mr Joinville, (on the reli- 
fxt/itfiryfMm, br,fusgysi' ro rt rut iofisui xai rm Dnigiuruv' gion and manners of the people of Ceylon, 

TO re rm ycugyM' xixi iiti ro ^oap^/./ton yevof, «to oraurwr itesearches, vii. 4.30.) we find that th«‘rt' in sufficient 
rsov ytvm xtyugiti/um, ii; s^er a>.\<i ‘ir>.r,v ra oreg/ roi wo- evidence to prove the existence of a sin/ilar iiistitn- 
"Kilioi iiwo Til vii/m ‘rgmra.ydn ii0.uv, tion, anciently, among the Buddhists of ('ej Ion ; and 

We Sre informed by Aristotle, that the people of by consequence to infer it, among the other liiuld- 
Crclc were divided into castes, after the manner of hists, spread over so large u portion of Asia, 
the Egyptians, by the lows of Minos. K«/*e Oi n vuv After this evidence of the general dilfusion of tii,- 
xbt vfwff7/ TXT timi yvugi/tav roif ■ngi 'ro?jrtiag fiXoeofx- institution of castes, in the rude ago of the world, 
giv, oTi in iiugt!9t)a.i ’■’I" woA/k, xai to rs especially in Asia, there is a H'mplation, from the 

ingov fimi, xai to yiwgyse iv Aiyu'rrijj rs yag ibllowing passage of Herodotus, (I.ib. 1. liip. 101 .) 
sy^t/ rot Tgovot rarot trt kcu tuf ra re wsg/ r»jii Kgsirjjs. to infer its existence among the Modes, at the coni- 
T« /ist at mgi AiyuTTOt, 2f<rwffg/o{, wc srw tofMidirr,- inencement of the monarchy. K{i hi Mr,o^j rrr;.- 
aavrop AI/vw 6i ra weg/Kg/jrar. iWit. vii. 1. yttta, Bsaa/, Ilag/jrasjjio/, Ari^a-.roi, IWwa, Mr/y,,. 

It is worthy of observ.ation, that certain vestiges 'I'hc-re is nothing in the passage which serves to iix 
at least of that ancient inMitution arc still visible in the meaning of tlio word yusa ; and the nanas, it :s 
Egypt. “ L:i distinction par families,” says General plain, are words of the ancient Median lai'.guage. 

Kcynier {])i- l'lCgi/j)te, p. 5(i), “ se retrouve encore But we know'that the .Mayo/ were the priests; aiid 
dans les villes ; I'exercise des arts et metiers cst he- hence there is reason to conclude, that the other 
reditairc : le fils imite les precedes de son pere, et words also are names of classes and profesnons; in 
lie les perfectionne pas." other words, ol hereditiiry castes. 

We have a remarkable passage to prove, that. The in.stitution of castes may be traced in places 
among tbc ancient Persians, the same division into witli which we are more intimately conneel/d. Mr 
castes existed wliich now bos place among the Hin- Millar, to whom the world is indebted for almost the 
doos. In the Zendavrsta, as translated by M. Anque- first lessons which it received, in tracing the facts of 
til Diipcrron, it is said : “ Ormusd declared. There history up to the general laws of the human mind, 
are three measures (literally weights, /. c. tests, rules) has called our attention to the fact, that in the an- 
of conduct, four states, and five places of dignity, cient condition of onr Saxon ancestors, they were 

The states are, that of the priest; that of the sol- divided into four great classes : !. The ariilic. rs and 

dier; that of the husbandman, the source of riches ; tradesmen; 2. the husbandmen; .3. thosewhotx- 
and that of the artisan or labourer."—“We are told,” creised the honourable profession of arms; and, 1. 
says Sir Jolm Malcolm {Hist, of Piosia, i. 20.'i), the clergy. Mr Millar adds, (Hist, f'inv oj tl' 

“ th.at Jeinshecd divided his subjects into four classes, English (iov. B. i. cb. ii.) “ From the naliir.il 

and that he allotted to each a separate and fixed sta- course of things, it should seem, that, in every roun 

lion in life ; which seems to imply that the condition try, where religion has had so much influence as to 

of the ancient Persians was like that of the modern introduce a great body' of ecclesiastics, the peopli, 
Hindoos; and that the extraordinary institution of upon the first advances made in agriculture and in 
cast, which now exists in India, was once known in manufactures, arc usually distributed into the same 
Persia." Sir John proceeds to state sonic reasons number of classes or orders. This distribution is ac- 
which induce him to doubt the reality of the fact; in eordingly to be found, not only in all the ICnrupenn 
not one of which, however, there is a particle of nation.s, formed upon tlie ruins of the Roman Ibn- 
weight. pin;; but, in other ages, and in very distiint parts of 

.‘'ir .Tohn quotes, and translates for ns a passage the globe. The ancient inlmbitaiits of I'gyiit ar,- 

from .Strabo, which asserts that a similar institution said to have been diyidcu into the clergy, the milj- 

existed in Ihcria. “ hour kinds or classes of people tary people, the hiishandmen, and the artificers. 'I'ln 
inhabited that country. From what they consider establishriiont of the four great ra.v/c.v, in the cotmtry 
tiie first class, they appoint their kings according to of Industnn, is precisely of the same iiatui'c." 
nearness of kindred and seniority; these administer Human nature is very utiiforin in the phenomena 
justice, and head their armies: The second is of which it exhibits. The new'world displays a strik- 
priests, who take rharge of their political rights with ing resemblance to the old. The same .vfage of su- 
rcspcct to their neighbours: The third of soldiers ciety presents nearly the same results. There is 
anti husbandmen: The fourth of tiie people in ge- reason to conclude, ih.'it something which resemliled 
iicral, who are slaves of the king, and perform every the institution of castes existed among the ancient 
menial office.” This acedunt of the distinctions of inhabitants of Peru and Mexico. The Count (Jarli, 
the castes is evidently incorrect, and by a man who the celebrated author of the Lettres Amerkaines, 
was not well informed. The fact of the Iberians when treating (Lett. xiii. and xiv.) of the laws of the 
licing dfstributed in a remarkable and uncommon Peruvians says: “ Les citoyens furent distribues en 
manner, he knew; otherwise there would have been classes ou tribus. * * * II n’etoit' pas pormis, ni par 
I'u occasion to single out the fact, in the description marriage, ni par changement d’habitation, dc con- 
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Ciste. fondre u»e classc avcc I’autre : car la loi defendoit 
'dc se marier dans uuu autra futnillu quo cellc d'ou 
Ton ^Sfwtoit. J * * * N’oublions pfis . - soin qu’ou 
avoit a^'^cution des enfans. C’Ctoit to’uj*urs le 
pare qui*' efcvoil son fils. L’education ooiisistoit a 
apprendrt; alx enfans roturiers le metier que chaquc 
pere dc lii exer^oit," &c. We are informed by 
Clavigero (tiist. of Mexico, B. iv. J that “ the 
sons in genera) learned the trades of their fatlicrs, 
and embraced their professions; tlius they jierpe- 
tuated the arts in families, to the advantage of the 
state." 

Such is the extent to which this institution has 
existed on the surface of the globe. We shall next 
endeavour to ascertain the state and condition of the 
human mind, to w-hieli it may be considered as owing 
its origin. 

Oiigiii, ami ^'he lowest and rudest state in which the human 
Cause!,of race are found to exi.«t, may, in a certain genera) 
tlie Wide way, be described as the hunter state. That of tlie 
"'•’liepiierd is the next stage in the progress toward 
lion. advantages of civilized life. The agricultural 

state succeeds; when men begin to cultivate the 
ground for the means of subsistence, and experience 
the beiu fit of fixed habitations. 

.So long as they continue in the condition of hun¬ 
ters or of shepherds, the division of labour is un¬ 
known, and all the multitude of blo.ssings which it 
brings, livery family is itself the author of all tlie 
simple aecouiinodations w-hich it knows. The tent 
or hovel, the waggon or cart, is constructed by the 
men ; the coarse garment is spun and even woven 
by the women. 

Ill this situation of things, the accommodations 
with which it is possible for human beings to supply 
tlieiiiselves are few and imperfect; and life is a scene 
of privation. 

\Vhen popul.ition has so far multiplied as to ren- 
iler the produtu: of docks and licnls insulKcieiit for 
the means <d’ subsistence, and the cultivation of the 
land has bccoine ncci ssary, the inC')nveaieMC''s aris¬ 
ing from the w:mt of I lie division of labour becomes 
still more .sensible and oppressive. The labours of 
the field .ire neglected while the family are engaged at 
tilt, loom, or repelling the incursions of an enemy. 
The uciMimnodiitions of lodging, of clothing, of taste, 
and fancy, are wretchedly supplied, when the busi- 
ncKS of extracting the means of subsistence from the 
soil, exacts the greater part of their lime and attention. 

The progress, however, of limiKin improvement, 
though not necessarily, is connnoiily, in point of 
fact, at least in the more uncultivated ages, exceed¬ 
ingly slow. Men continue to suficr under the in¬ 
conveniences which their present condition imposes 
upon them, complaining of their miseries, but unable 
to form a clear conception of the means of exemp¬ 
tion, and doubtful of all the remedies which are 
pointed out to their attention, in the mean time, 
as the human mind is essentially progressive, and, 
unless in very extraordinary circumstances, never 
fails to make progression, the uneasiness which is 
felt under the inconveniences of a state to which 
the mind has become .superior, and above which 
it is rising higher and higher every day, is conti¬ 
nually increasing; and at last rises to such a height 
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that some change is unavoidable; and tlic society 
arc prepared to welcome the most plausible of the 
schemes which are proposed to them. 

Tlie grand steps which are made in improving the 
condition of mankind, though essentially the result 
of a progression in the minds of the society taken as 
a whole, arc commonly the immediate suggestion of 
some one individual,^or small number of individuals, 
whose conception of the necessity of a change, and 
of the means of relief, is more clear and determi¬ 
nate tliun that of the rest of the community. 

In the earliest stages, when the human mind is 
weak and prone to superstition, the individuals who 
project tlie great improvements in the state of so¬ 
ciety, endeavour to accelerate the consent of the 
people, and overcome their reluctance to innovation, 
by giving to their projects the character of a divine 
revelation and command. The first legislators of 
almost every' country, we find to have represented 
themselves as depositaries of the divine will, and en¬ 
trusted with a rcvclutioa from heaven. 

If wc take the Hindoos n.s a model, the people di¬ 
vided into castes with whom our acquaintance i.<i the 
in(>.st complete, wc shall conclude, that some indivi¬ 
dual, wise enough to perceive the cause of the in¬ 
conveniences under which men siilFer while the divi¬ 
sion of labour is unknown, nnd placed in circum¬ 
stance's which enabled him to clothe himself with a 
divine authority, overcame in mo.st places the reluc¬ 
tance of the people to so great a change of their 
niaiinei’s and habits, and accelerated the date of 
their improvement, by persuading them that tlie di¬ 
vine power, or divine powers, now commanded them 
to be divided into classes for the performance of 
certain office.?, * 

In the cat ly stages of society, however, the wonts 
of men are few; and the ideas of the legislator him- 
.sclf are incapable of extending to a great variety of 
cases. In such periods, the power of superstition is 
always exceedingly great. Unacquainted with the 
laws of nature, and exposed to the most dreadful vi¬ 
cissitudes, which they are altogether unable to fore¬ 
see, human life appears to men in that situation to 
hang altogether upon invisible powers. The hunuui 
mind is incessantly occupied with conjectures re¬ 
specting what those unknown powers will produce, 

.ind with tornienling apprehensions tliivt tliey will 
produce evil rather than good. The jHirsons who, 
in this state of things, arc skilful enough to create ti 
persuasion that tlicy are better acquainted than 
others with the will of these powers, more especially 
if accompanied with a persuasion that they have an 
infiucncc over that will, aixi can turn it more or less 
whichever way tlicy please, become an object of 
supreme regard. Nothing can be done without 
them. They arc the .most unportant class in the 
community. When society is first divided into 
classes, for the sake of the division of labour, the 
priests, therefore, are always a sepamte class, and 
always in the place of highest distinctiou. 

After the evils to which men in the rude state of 
society conceive themselves liable from the unknown 
and invisible authors of physical,events, the evils to 
which they are liable from the incursions of hosafe>.T-. 
men, appear the next in jnagnitude. W'hile the in- ; 
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\ Ciiste. Btitution* of society are imperfect, and the human 
mind is weak, these evils arc very great, and present 
a terrific picture to an imagination perpetually haunted 
with fear. In the rude ages of society, therefore, 
the soldier is always a character of great importance. 
He is the barrier against those evils which rank next 
in order after the evils against which the priest afi 
fords relief. When classes are first formed, the mi¬ 
litary are, therefore, always a separate class, and 
> next in rank and veneration to the class of the 
priests. It is remarkable, that the rank and conse¬ 
quence of both classes are founded upon fear. It 
is also remarkable, though a natural consequence, 
that, in all ages, they are most apt to be venerated 
by the most timid persons,—the most timid sex, for 
example; over whose imagination the priest and the 
soldier have a proverbial sway. It is farther observ¬ 
able, and a necessary consequence, that as the fears 
with respect to invisible powers, and with respect to 
the incuruons of hostile men, gradually decline as 
society advances, and have less and less effect upon 
the imaginations even of those who are most apt to be 
governed by the passion of fear, so the respect for 
the castes of priest and soldier are destined to sink 
in relative importance, as tbc institutions of society 
are improved, and the human mind becomes strong. 

After provision is made, in that early sUge of 
society which wc are endeavouring to dmeribe, 
against the t^^o classes of fears agonist which the 
priest and th^ soldier hold up their respective shields, 
the care of subsistence is the object of greatest im¬ 
portance. A class of iiusbandmun, tliercfore, is a 
necessary and never failing institution, and, in the 
scale of rank and con-scquencc, this order follows 
immediately after tiie sacerdotal and the military 
castes. 

Beside tlie meana of subsistaice, other accommo¬ 
dations are required. But, at first, very few are so 
much as known, and, by consequence, very few are 
demanded. One class of the community arc, there¬ 
fore, supposed to be sufficient fur the supply of all 
other wants, and Ute performance of all otlier ser¬ 
vices. 

It is tdivioiu, that reflection upon tbc laws of hu¬ 
man nature would lead us to draw a picture, nearly 
the same witli Uiis, if we were called upon to de¬ 
scribe the state nf society, at the time when the di¬ 
vision of labour is first introduced, even if we bad no 
specific fimts to direct our inquiries. In a remark¬ 
able passage in Plato, in his second book He Re' 
puUica, he ascribes tlie origin of political association 
and laws, to the benefits which were sought for by 
the division of labour. r$^nrou mXii, ui ly ipuu, 
f<ri/&xi<, ruy^ayu riuiiy ixaeof, ex ei'jrag^g, toXXmv 
cvdnK. As men cannot be supplied witli accommo¬ 
dations in any tolerable degree, but by the division 
of labour and employments, one man producing one 
thing, another another, and every man getting what 
ho wants, by exchange with other men, an associa¬ 
tion of a certain number of men is necessary for well 
being; and hence society and laws. In exact co¬ 
incidence with the deduction which we have present¬ 
ed above, he says, that the simplest form of a society 
..ujld consist of four or five orders of men. 

<*Ev Tfwrij yt xai fuyUT) r«w, xfs/w ij Tajaa- 
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MVf), Stunm ii oixtieiuj, rjiri) rwsrwv. . , , Caste. 

. . . E/»( V y* ctmyxaairarfi sx TsrVagwu »j vtuls V^,«^ 
avSguv. The coincidence is very ntliiriy r^innlete 
betwaen the speculation and the pracVi'c,;' bctw'een 
what is in this manner inferred, and wrat is record¬ 
ed of ancient nations, and witnessed ai/ong the Hin¬ 
dus. \ 

Under all the difficulties imder which, cspecially 
in rude ages, human society, and the human mind, 
make progress, small arc the steps which can be 
taken at once. When professions were separated, 
and the vast benefits derived from the separation be¬ 
gan to be felt, the human mind was not sufficient!;' 
strong to perceive, that there was no danger whatso ■ 
ever that they should ever again be combined ar.ii 
confounded. No; it was imagined to be another 
grand effort of the same wisdom wliich bad made the 
separation, to take care of its permanence, and ti< 
make provision for securing the benefits of it through 
all ages. With this view it was thought neccssarv' 
to ordain and sanction, by divine authoriry, that thi' 
son should follow the profession of the father, and b<' 
subject to the severest punishment if he engaged in 
any other occupation. To secure also, in each pro¬ 
fession, the due succession of sons to fathers, it wa- 
necessary that marriage should be strictly regulated; 
and the method which obviously enough suggested 
itself for that purpose was, that the members of each 
class, male and female, should be compelled, under 
the severest penalties, to mart)' only among them¬ 
selves, and never, by intennarriage, to ruin and con¬ 
found the separate castes. 

So far the aim, at any rate, was good. The be¬ 
nefit of the whole society was die object which all 
these regulations were accounted useful to promote, 
and no degradation of any of the classes was either 
intended by any of these enactments, or necessary 
for the ends which they were destined to serve. 

The degradation of one set of the castes, in coin- 
p.arison with another, v’us the result of an after¬ 
thought, and in the pursuit of ends of a different de¬ 
scription- When one of the castes, ns tliat of the 
priests, or the soldiers, found itself possessed of an 
influence over the minds of the rest of tlie communi¬ 
ty, such, that it could establish certain points of be¬ 
lief in its own favour, it was never long before it avail¬ 
ed itself of that advantage, and pushed it to the ut¬ 
most. If it could inspire the belief that it was more 
noble, worthy of higher privileges, and greater 
honour, than the rest of the coinmnnity, it never 
failed to get this point c.stablished as an incontro¬ 
vertible right, not the result of the men will of tlie 
community, but of on absolute law of nature, or even 
a revelation and command from God. 

As every elevation of one class implies a corre¬ 
spondent degradation of another, and as there is no 
end to tbc elevation which one class will aim ut, 
there is no end to the degradation which will be im¬ 
posed r^n another, if tlie state of the human mind 
IS sufficiently weak to give to one class an unbound¬ 
ed influence over tlie belief of another. Ilow na¬ 
turally this extreme degradation is grafted upon the 
institutiaa of castes, wiU immediately appear. 

As we derive our most minute and practical ac¬ 
quaintance with tlic shape into which society is 

7 



CAS 

, Cm>^ moulded by the establishiBent of castes, from our in- 
tercourse with the Hindus, the particulars which are 
()nhn In- at this ^ay exjiibited in Hindustan, and prorided for 
il'*parica .‘|**='*’most certain means of ac- 
Iji; ' quiring p>tl]ac and specific ideas concerning this 
remarkable imititution. 

AccordingJ to the sacred law book, entitled the 
“ Ordinance of Menu,*’ the Creator, “ that the hu* 
man race might be multiplied, caused the Brahmen, 
the Cslmtriya, the Vaisya, and the Sudra (so named 
from tl)e Scripture, protection, toealth, and labour), 
to proceed frrnn his mouth, his arm, his tliigh, and 
his foot." “ For the sake of preserving this universe, 
the Being, supremely glorious, allotted separate du. 
tics to those who s|M:ung respectively from his mouth, 
his arm, his thigh, and his foot. To Brahmens he 
assigned the duties of rending the Veda, of teaching 
it, of sacrificing, of assisting others to sacrifice, of 
giving alms, if they be rich, and, if indigent, of re¬ 
ceiving gifts: To defend the people, to ^ve ^ms, to 
sacrifice, to read the Veda, to shun the ullurements 
of sensual gratification, arc, in a few words, the du¬ 
ties of a Cshatriya : To keep herds of cattle, to be¬ 
stow largesses, to sacrifice, to read tlie scripture, to 
curry on trade, to kmd at interest, and to cultivate 
latul, are prescribed or permitted to a Vaisya: One 
princijtal duty the Supreme Kulcr assigns to a Su¬ 
dra, namely, to serve the before-mentioned classes, 
without depreciating their worth.” 

Such is the employment of the castes; and such 
the authority whence it is derived. The next great 
peculiarity is, the degree of elevation which one set 
of the castes was enabled to usurp, and tbe corre¬ 
spondent degradation of the others. 

I’liisfi. 1. 'I’be Brahmens, or the priests. “ Since the 
Brahmen sprung from the most excellent part," says 
the same divine code, immediately quoted, since 
he was the first born, and since he possesses the 
Veda, he is, by rigiit, the chief of this whole cre¬ 
ation. Him the Being, who exists of himself, pro¬ 
duced in the beginning frmn his own moutli, that, 
having performed holy rites, he might present cla¬ 
rified butter to the gods, and cakes of rice to tbe 
progenitors of mankind for the preservation of this 
world. What created being then can surpass Him, 
with whose mouth tbe gods of the firmament con¬ 
tinually feast on clarified butter, and the manes of 
aucc'stors on hallowed cakes 1 Of created things, the 
most excellent are those which are animated; of the 
animated, those which subsist by intelligence; of 
the intelligent, mankind: and of men, the sacerdotal 
class. When a Brahmen springs to light, he is born 
.'ibove the world, the chief of all creatures. What¬ 
ever exists in the universe, is all, in effect, the wealth 
of the Brahmen; since the Brahmen is entitled to 
it all by his primogeniture and eminence of birth.”. 

As Uic Brahman exclusively, or at least to a su¬ 
preme degree, engrosses tlie regard and favour of 
the DciW, so he is entitled to the worsliip and ado¬ 
ration of mortals. Kings themselves, and the most 
exalted of men, arc infinitely inferior to tbe meanest 
of the Brahmens. Let the king,” we again quote 
the ordinances of Menu, “ having risen at early 
dawn, respectfully attend to Brahmens learned in 
the three Vedas, Ac.... and by their decision, Jet 
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him abide. Constantly must he show respect to fl"**'* 
Brahmens, who have grown old, who know 
scriptures, who are pure.” “ Tbe king must ap¬ 
point $cvcn or eight ministers, &c .To one learn¬ 

ed Brahmen, distinguislicd among them all, let the 
king impart his momentous counsel. To him, with 
full confidence, let him entrust all his transactions; 
and with him. having taken his final resolution, let 
him begin all bis measures." Let him not, although 
in the greatest distress, pravoke Brahmens to anger, 
by whom Brahma, the sdl-devouring fire,, was creat¬ 
ed, the sea with waters not drinkable, and the moon 
with its wane and increase. What prince would 
gain wealth by oppressing those, who, if angry, 
could frame other worlds, and agents of worlds, could 
give being to new gods and mortals i What men, 
desirow of life, would injure those by the aid of 
whom,'worlds and gods perpetually subsist; those 
who are rich* in the knowledge of the Veda I A 
Brahmen, whether learned or ignorant, is a power¬ 
ful divinity; even as fire, is a powe^ul divinity, 
whether consecrated or popular. Thus, though 
Brahmens employ themselves in all sorts of mean 
occupations, they must invariably be honoured; for 
th^ are something transcendently divine.” 

The least disrespect to one of the sacred order, is 
tha most atrocious of crimes. “ For contumelious 
language to a Brahmen,” says the code of Menu, 

“ a Sudra must have an iron style, ten fingers long, 
thrust red-hot into bis mouth; and for offering to 
give instruction to priests, hot oil must bo poured 
into his mouth and ears.” 

The laws give to the Brahmens tbe most remark¬ 
able advantages, over the other classes of the com¬ 
munity. Neither tbe person, nor so much as the 
property of tlic Brahmen, can ever be touched, in 
awarding punishment for the most atrocious crimes. 

“ Never shall tbe king," says one of the ordinances 
of Menu, “ slay a Brahmen, though convicted of all 
possible crimes; let him banish the offender from 
his realm, but with all bis property secure, and his 
body unhurt.” This privil^ed order was entirely 
exempt from taxes. One oC the most important of 
all duties is to bestow wcaltii upon the Brahmens, 
by incessant giBs and donations. 

a. The Crfiatriyas, or the military caste. Though l.i.iry 
the Brahmens look down upon this class, tho^ arc ( jxir. 
looked up to by aU the rest of the classes, witli a 
prostrate veneration, inferior only to that with which 
the Brobraens are regarded. The difference of rank 
in India, is not a mere ceremonial distinction. The 
advantages which are conferred by it, or the injuries 
endured, are immense; and to the suffering party 
unspeakably degrading. Any infringement, even of 
the external marks of the nbjcctncss of the degraded 
party, is punished as a heinous crime. If a man 
of on inferior caste,” says Halhed’s Gentoo Code, 

“ proudly affecting an equality with a person of su¬ 
perior cast, siiould speak at the same time with him, 
the magistrate in that case sliall punish him tu the 
extent of his abilities.” It is unnecessary, under 
this bead, to enter into details, which would occupy 
a disproportionate q>acc. 

3. The Vaisyas, the agricultural and commerci^l^^i 
class. It is stdl less necessary to Dmltq)ly parlicu-T<J' 
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lars tiiuler this head. Wlien the two extremes are of castes, the Institution, unless where it happens to Custf 
’ .sufficiently explained, wliat inodlficntions of respect be early broken up, does not rest here. The distri- 
cr disrespect beloiif' to the intermediate stages, may butiun of tlie inenibers of the comnumity in^o four 
be easily inferud. classc.s only, and the appropriation of lbei 5 i''s(!rvict 

I', As mud) as the l}rnhni.in is nn object of in- to four species of employment, though a great step Inrontr- 
tense veneration, so iniicli is the Sudra an object of in improvement at the time they wei J instituted,"'p."’''* 
contempt, and even of abhorrence, to the other must have become protlnctive of ni.ai inconveni-^l^^jj^ju 
classes of hi.s country ij)en. The biwiness of the cnce.s, as the wants of society multiplied*. The bare Um ln,iitu. 
vSudras is servile laliour; and their degradation in- necessaries of life, with a f<-w of its rudest aconmio- tion as So- 
human. 'I'lie most ahjeet and grovelling submission dations, are all the means of gratification which it 
is imposed upon them as a religious duty, enforced aftords,'or is capable of ad’ording to niuiikind. As 
by the most dreadful juvnishments. 'I'liey are so the desires of inaukiud, liowi-ver, speedily extend 
completely d»'privod of an equal share i)) the ad- Ixyond siteli ii.arrow limits, a struggle must have 
vantages of the social union, tliat few of tliose ad- early ensiu'd between tl)e fir.-.t principles of human 
vantages are reserved to them. 'I’he classes above nature, and those of tlie political establishment, 
them ai’c re.strained from injuring them, even in the And this was not the only evil to which, under 
e.ise of the greatest crimes, by punisliments fur tliis juim.iry institution, society was exposed. The 
.slighter, tli.in tlio.se which arc appointed for injuries diHereiit ea.stos were strictly eominanded to marrv 
done to tlie superior classes. 'I’lie crimes which with those exclusively of their own class and pro- 
they commit, are punished with nuieh Iieavier in- fession; and the mixture of the classes by the 
ftictions than equal crimes committed by individuals union of the sexes, was guarded ag.'iin.sthy the most 
of Uio classes above them. Neither their persons sanguinary laws. This, liowever, was a result which 
nor tlieir labour is free. “ A man of the servile laws wi re not .sufficiently powerful to prevent. Ir- 
caste,” says the sacred ordinance of Menu, “ whe- regularities occurred, iuid children were horn who 
tlier bought or unhought, a Brahmen ni.ay compel to belonged to no caste, and for whom there was nr 
perfman servile duty; because such a man w.as creat- occupation, A more calamitous event could not tiUl 
cd by the .Sclf-cxisteut for the purpose of serving upon luiman society, lliiholy and infamous on ac- 
Urfihmens.” count of that violation of tlie sacred law to which. 

According to the principles of the same code, the they owid their imwclcoino birth, those wretched 
.‘'udra was excluded from the benefits of property, outc.aits had no resource for subsistence, except 
“ No collection of wealth must ho made by a Su- two; eitlier the bounty of the regular classes, to 
dm, even thoiigli he has power, since a .servile man wliorn they were objects of contempt and abhorrence, 
who has amassed riches gives pain even to Brali- not of sympathy, or the plunder of those classes by 
nien.<." “ A Braluiien may seize without hesitation, whom they were oppressed; a resource to which 
the goods of liis .Sudra slave ; for as that slave can they would betake themselves with all the ingenuity 
have no property, his master iimy take his goods.” of nece.ssitous, and all the ferocity of injured men. 

The degradation of the wretched Sudra extends When a class of this description became luiiiie- 
nol only to every thing in this life, but even to rcli- rous, they must have filled society with the greatest 
gion, and the prospect of future happiness. “ Let disorders. The nature of the case would have 
not a Braluiien," says the above code, ** give advice, dmwn the philosophical mind to this conclusion, had 
nor what remains from liis table, nor clarified butter, no testimony existed. It so happens, however, that 
of which part has been ofiered, nor let him give this is one of the few facts in the ancient history of the 
spiritual counsel to such a man, nor inform him of Hindus, which can be .ascertained from their records, 
the legal expiation for his sin; surely he who de- In the preface to that compilation of the// iWk Law.'.-, 
dares the law to a .«crvile man, and he who instructs which was translated oy Mr Hnihed, it is stated 
him in the mode of expiating sin, sinks with that that, after a succes.sion of good kings who secured 
very man into the hell named^Asamvrita.” Not obedience to the laws, and under whom the people 
only are the Sudras not allowed to read any of the enjoyed felicity, came .1 monarch, evil and corrupt, 
sacred books; but, “ If,’’ says the Gentoo Code, “a under whom the iaWs were violated, file mixture of 
man of the Sooder reads the Beids of the Sliaster, the classes was perpetrated, and a ni'w and impious 
or the Pooran, to a Brahman, a Chehtcrce, or a race were produced. 'I'he Brahmctis put this wick- 
Bicc" (Halhed’.s mode of spoiling the names of the ed king to death; and, by an efilci of miraculous 
four castes), “ then the magistrate shall heat some power, created a successor, endowed with flic most 
liitter oil, and pour it into the aforesaid Sooder's excellent qualities. Nevertheless the kingdom did 
mouth; and if a Sooder listens to the Beids of the not prosper, by reason of the Burren Siinker (so 
Shasler, then the oil, heated us before, shall be pour- were the impure and irregular brood denominated); 
ed into his ears, and arzeez and wax shall be melted and it required all tiie wisdom of this s.agc and vir- 
'.ogether, and the orifice of his ears shall be stopped tuous kingto devise a remedy. He resolved to form 
up therewith. If a Sooder gets hy heart the Beids a classification of the mixed race; and to assign 
of the Sliaster, the magistrate .shall put him to death, them occupation.®. This accordingly was the com- 
Jf a Sooder gives much .and frequent molestation to inoncenient of arts and manufactures. The Buitcii 
a Brahman, the magistrate .'hall jiut him to deatli.’’ Sunkcr became all manner of arti.'ans and liandi- 

I loni this specimen of particulars, a judgnmu may crafts. Of the classes into which they were distri- 

formed witli regard to the rest. buted, one was appointed to the weaving of cloth, 

Though this is the primary and original foniiatien another to works in iron, and so in all other cases; 
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t’lfso till the subdivisions of the race were exhausted, and 
the wants of the community were provided for. 
Amoiig tlic Hindus, thirty-six castes of the impure 
race at^ ei^iimeratcd, all inferior in rank and privi¬ 
leges evert the Sudra. To proceed farther in the 
detail, woi);d be inconvenient and useless. By this 
suppIcmeutJ to the institution of tl»e four primary 
castes, two' great evils were remedied at once; the 
increasing wants of an improving society were sup- ' 
plied, and a class of men, who hud been the pest of 
tlio community, were converted to its service. 

The only remaining inquiry with respect to the 
instil ui ion of castes, which seems appropriate to 
iliis place, is that of its utility or inutility as a part 
of the social establishment. 

A few words, wc think, will suffice, to convey 
cli'araiul determinate ideas upon this subject. 

Oi tn r.il It is the distinction of man’s nature, tliat he is a 
\i( w (ii'iIh progressive being. It is by this grand clnmicteristic 
1 ^**‘’’*' st’ptfuted so widely from the inferior ani- 
fimi When found in circumstances and situations 

in which the lieiielits of progression seem not to have 
l)cen reaped, he is raised but a .slight degree above 
the condition of some of the more perfect of tlie 
inferior animal-,. Ills peculiarity is, that he is sus¬ 
ceptible of progression; and unless when lie is placed 
in eircnm.star.ces wliich impose extraordinary rc- 
.straints upon the principles of his nature, docs inva¬ 
riably and ince.'-NUitly make progress. I'iven when 
he originates in .-i state little above that of the infe¬ 
rior animals, he rises, and gradually ascends from 
one stage to another, till his eJev-atimi above all the 
other iiilmbitants of thi.s globe is immense ; nor is 
tlii-re any limit which our knowledge permits us to 
!et, to his final attainments and felicity. In what¬ 
ever state the other animals originate, in that same 
state they remain througli all ages ; and .seem alto¬ 
gether incapable of improvement. 

Ill i-eg.ird to man, therefore, considered as a clas.s 
of beings, or an order of existence ; every thing is to 
be considered as beneficently important, in propor¬ 
tion as it favours his progression ; every thing is to be 
considered as mischievously important, in proportion 
as it obstructs and impedes that progression. 

It is by this gr.and tost of all that is gooil and evil 
in human institutions, that we shall endeavour to 
estimate the effects of the establi.shment of cu-stes. 

W'e sh.ill not here adduce the elevation of one sot 
,)f the classes, and the correspondent degradation of 
another, obviously the cause of infinite evil; becau.'c 
it may be with justice maintained,- that this liorrid 
elevation, and equally horrid depression, are not 
c.ssential parts of the institution of caste, but arise 
from other causes, and may, in fact, be separated 
from that institution. 

Finst of all, it is evident, that at the time when the 
number of castes and professions is established, unless 
it could be foreseen w’hat arc all the species of ope¬ 
rations or arts, by w'hich the desires of man, in all 
their possible varieties, arc capable of being grati¬ 
fied ; and what are all the possible divigioas of labour 
from which any good can arise ; the appointment of 
fixed, unalterable castes and professions, must oppose 
an irresistible barrier to human advancement in 
tlicse two grand instruments of progression, the divi- 
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•ion of labour, and the practice of new art.'s, as inv^n* evic¬ 
tion may suggest them, or tho multiplying desires of 
an improving society may create the demand. Since 
it is obviously impossible that all tliesc thing.s can be 
foreseen, it is abundantly certain, that the institution 
of any fixed number of arts and trades is exactly an 
institution for preventing tlie progression of mankind. 

This deduction appears to be conclusive; and, if 
there were no other argument, affords a complete 
answer to the question rc.sp<eting the utility of 
castc.s. 

Even in the trades and arts which are known and 
provided for at the time of the institution, it is by no 
means certain, that this fixed order of the person.'-' 
who are to practise them is a contrivanee well adapt¬ 
ed for carrying these arts themselves, whether large 
in number or small, to their highest sUte of perfer- 
tiou. It by no means follows, that a man will do 
any tiling better tlian any other man because his 
father did it before him. To establisli a ca.ste for 
any particular art or profe.ssion, is giving a .<ort of 
monopoly to that particular description of men. It 
is a wide monopoly, to be sure; but as far as the 
apjiropriation of tlic art to one class is calculated to 
have any effects, they must so far be .such as it is of 
the nature of a monopoly to produce, and hence un¬ 
favourable to the progre.ss of the art. Thu way 
'which presents itself to the reasoning mind, as that 
wliicli is best calculated for improving every branch 
of huniaii iiuliisiry or skill, is to open, a.* widely as 
possible, the doors to competition; not to e.xcltide 
any man, of wb.atcver origin, who may appear to 
have an i xtr.aordinary genius for any j>artieuiar thing, 
but allow him, through eoiupetition, to reap the re¬ 
ward of ins superiority, and hence to feel all the 
motives that can prompt him to excel. The .'le- 
quirements of one generation arc not transmitted to 
another more surely when tliey are transmitted from 
father to son, than when they arc transmitted in the 
way of promiscuous instruction. Nor does it neces¬ 
sarily, or even commonly, happen, that the learner 
gets mure careful instruction from his father, than 
lie would from a man who is not his father; or, that 
lie himself is more intent in his application, and care¬ 
ful to learn, because it is his father who instructs 
him. 

In the science.s and the fine arts, the power of ex¬ 
celling in wliich depends upon i;ire combinations of 
circumstances, to limit the number of Competitors, 
and shut up the field from all but the members of a 
particular tribe, is obviously a powerful c.xpcdicnt 
for diminishing the chance of progression. In regard 
to literature and knowledge the ease is clear and deci¬ 
sive. To coniine the prosecution of it to a [larticular 
tribe, is to insure a perpetuity of ignorance and misery 
to the human race. It will be decidedly the interest 
of the knowing ci.ass to maintain as much ignorance 
as possible among tlie rest of the community, that 
they may he able the more easily to turn and wind 
them conformable to their owm purposes; and, for 
that end, to study, not real knowledge, not the 
means of making mankind wiser ond happier, but the 
means of deluding and imposing u[«m them ; the arts 
of imposture. With this dear and incontrovertible 
inference, how exactly does the histbrical fac?'cSi 
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Ca^, respond i Hov truly and faithfully have the Drah* 
mens acted »m to d»at rule f They have made it a_ 

' law revealed-from heaven to keep the great bulk of 
the Community in ignorance. And what branch of 
knowledge have they ever studied but the science 
of delusion ! There is hrst their theology; a mass 
of absurd fictions to chain the imagination of ig¬ 
norant and foolish men. And then there is astro- 
* lo^, which concludes die circle of all their studies, 
and may be justly styled the Second Part of the 
Act of Imposture;” even their mathematics, in 
wliich Uicy made some little progress, being studied 
in no other shape tlun as a part of die business of 
astrology. 

Another circumstance appears to merit no slight 
regardt The institution of castes is calculated to 
multiply the evils, so dreadful in magnitude, wliich 
arc apt to arise from the principles of population, 
and is opposed to the measures wnich are calculated 
to lesson or prevent them. The evils which are apt 
to be produced by an occaHonal superabundance of 
people in any one of the departments of industry 
and subsistence, are exceedingly diminished, when 
the greatest passible facility is given to the supernu¬ 
merary individuals, of distributing themselves dirough 
all the other departments of industry and subsistence. 
And these evils, it is obvious, arc all raised to the 
greatest height when the possibility of that distribu¬ 
tion is taken away; and individuals, in whatsoever de¬ 
gree superabundant, are still confined to their own 
department. As tliis is a topic, the elucidation of 
which is easy to carry on, we shall content ourselves 
with the bare hint which hot thus been given, and 
leave the dcvelopement to the reflections of the 
reader. 

It may be added, as a supplement to what was 
said about the obstruction which, by the institution 
of castes, is given to progression, not only in the 
division of labour arid the multiplication of arts, but 
even in perfecting the arts which are known and 
practised, that the strict confinement of one tribe of 
men to one tribe of operations must have a strong 
tendency to create a habit of routine, and hence an 
aversion to all innovation; a disposition to ac¬ 
quiesce In wltat has constantly been done, as if it were 
that which ought to bo constantly done; and hence 
to deaden that activity of mind frhicli is on the alert 
to catch at every chance of improvement,—that ad¬ 
mirable temper, on which the greatest rapidity in the 
march of human amelioration essentially depends. 

It was intended, after thus, presenting the reasons 
on which we conclude that the mstitution of castes 
is un arrangement altogether opposite to the interests 
of human nature, to liavc stated and answered the 
reasons which have been advanced by Dr Robertson, 
in the Appendix to his Hktorical Disquisition Con¬ 
cerning India, and very recently by the Abb£ Du¬ 
bois, in his Description of the Character, ^c. qf the 
Pecfde qf India, to prove that the institution of castes 
is really beneficial. But afrer looking over these 
reasonings, with a view to jtliat answer, they have ap¬ 
peared to us to be so weak and insignificant, as to be 
altogether unworthy the trouble of transcription. 

, A sufficient answer to every point which they adduce. 
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will be found in the considerations which we have Cute 
already urged upon the subject; and we doubt not, 
that we may safely intrust the decision jto the judg- 
ment of the reader. ■' (p. r.) '• 

CASTI (Giambattista), an Italian,^«ct, was * 
born of humble parents, in the year 1721. at Monte- 
fiascone, a small town in the States of me Churcl). 

It was there, too, that his studies conifnenced, in 
which he made such rapid progress, that lie was ap¬ 
pointed, in early youth, Professor of Greek and La¬ 
tin, in an academy of his native town,—an employ¬ 
ment wbicli peculiarly directed his attention to Clasi-i- 
cal Poetry and Literature. He soon, however, ijuit- 
ted this obscure .situation, and repaired to Rome, in 
search of more noble examples of emulation, and a 
higher recompence of public esteem than his birth¬ 
place afforded him. His learning, acuteness, and 
agreeable disposition, recommended him to the 
notice and friendship of the most eminent individuals 
of that capital. He was admitted a Member of the 
Academy Degli Arcadi, and it is believed he might 
easily have risen from a Canonship in the Cathedral 
of Montefiascune, which he had already obtained, to 
the enjoyment of much higher church benefices, had 
such been the chief objects of his ambition. But 
his love of freedom, and his restless inclination for 
traveiling (which appears to have been characteris¬ 
tic of all the literary men of Italy), interfered with 
his ecclesiastical preferment. IJe gladly accept¬ 
ed the invitation of Prince Rosenberg (tutor to 
the Grand Duke Leopold), with whom lie had be¬ 
come acquainted at Florence, to accompany him to 
Vienna, where he was presented to the Emperor 
Joseph. After this introduction, he visited almost 
all the capitals of Eurrqie, from Petersburgh to Lis¬ 
bon, and from Constantinople to Stockholm, direct¬ 
ing his particular attention to the manners and civil 
institutions of the various countries through which 
he passed. On his return to Vienna, he was ap¬ 
pointed Poeta Cesario, or Poet Laureate, in the room 
'of MetaStnsio, a situation which he held till some 
time after the death of the Emperor Leopold, when 
he resigned it, and retired to Florence in 179 ( 1 . 

During two years residence in that city, he com¬ 
posed a great number ol' his works. At the end of 
that period, he went to hvc in ParU ; and, though 
now far advanced in life, neither his habitual gaiety 
nor ardour of literary composition were in any de¬ 
gree abated. Scarce u day passed in which he did 
not add something to his principal poem, (1/i Animali 
Parlanti, or write one of his poetical novels. At 
the same time, he delighted the society y> !tli which 
he lived by the unceasing liveliness of his conversa¬ 
tion, which was rendered highly entertaining and 
interesting, by his knowledge of the woriil, and the 
'extensive opportunities he had possessed of observ¬ 
ing the manners and characters of mankind. Tbongli, 
in 1805. he had passed tlic age of S2, the strength 
both of his mind and body still afibrded tlie pro¬ 
mise of a yet longer life; but be died during tliis 
year, in consequence of having caught a severe cold, 
m returning home at a late hour from a house where 
be spent tlte evening. Ills funeral was attended 
by a great concourse of French ead Itoliaus, distin- 
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Ciiri. guided by literary emiDence, and an eloauent fune¬ 
ral oration was pronounced on tliis oc''aaon' by Co¬ 
rona, on Italian physician. 

The chief work of Casti is Gli Animali ParlatUi, 
porma Epico Diviso, in XXVT. Canti. In 1792 and 
J 793 , the French revolution had attracted the atten¬ 
tion and speculations of all Europe, and had intro, 
duced comparisons between new theories of govern* 
incut and ancient institutions. The rage of innova- 
tion, and dislike of established forms, having infected 
the minds of so large a proportion of the communi- 
ty, Casti resolved to exhibit, though under an alle¬ 
gorical veil, what he conceived to be the predomi¬ 
nant feelings of the multitude, their avowed hopes, 
and secret designs. With this view, as he himself has 
expressed it in his preface, “ he contrived a grand 
apologue, divided into parts, and forming a con¬ 
tinued poem, in which animals being intrrauced as 
speakers and actors, a complete polktcal story might 
be exhibited, exposing the defects of various politi¬ 
cal systems, and the absurdity of many institutions 
which had been from time to time adopted.” Near 
the commencement of this apologue, the beasts as¬ 
semble to clioo.se a king, and after a good deal of in¬ 
trigue, and various barangucs, the lion is elected, 
Oil his death, the folly of the lioness regent, and 
perversity of the royal cub, excite murmurs, cabals, 
and at length a successful insurrection, which is 
headed by the dog. By thus assigning to auimuis 
human speech and pas.sions, the author has very hap¬ 
pily parodied the usual appearances and events of 
political revolutions in general; but often with some 
aliusicn to the political events of the day, to the cha¬ 
racters of the reigning princes of Europe, and to that 
most portentous of all revolutions, the consequences 
of which at that time occupied so large a portion of 
the thoughts of mankind. 

Accordingly, we find that In this work, Casti 
has pourtrayed and satirized the hypocrisy so often 
mixed in political pretensions—the secret ambi¬ 
tion of leaders, who alternately supplant and suc¬ 
ceed each other—the intolerance of cabals and 
parties, who proscribe all who have not ranged 
themselves under their banners, and who regard 
the maxims which happen to be then in vogue 
as fixed and immutable principles. He has repre¬ 
sented, with peculiar felicity, the democratic de¬ 
clamations of the dog, once so loyal, tiie aristo¬ 
cratic surliness of the bear, the simple good-nature 
of Lion I. and the caprices of his»cub Lion II. who 
is obviously intended fur the late Czar of Muscovy. 
It must, liowever, be confessed, thal; the pleasantry 
of an apologue of twenty-six cantos, each of about 
b'OO lines, is too much prolonged, and the too fre¬ 
quent negligence of the style, with Uie repetition of 
trivial and obvious morals, like those at the bottom 
»f the page in the English JEsop's Fablet, do not 
aid in sustaining the curiosity or interest. 

'I'his work of Casti, which raised him to a very 
high rank among the modern poets of his country, 
was began at Vienna in 17.94- His situation, how¬ 
ever, as poet-laureate, was unfavourable to the free¬ 
dom of political satire, and this obstacle to hia &- 
vourite pursuit may have been one inducement to 
his resignation of that office. After bis retirement, 
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the poem was continued at Florence without iotcrirttp- • 

tion, and completed at Paris, w hero it was publistwd m 
180S, in ii vols. 8 vo, an impression which has been ' 
followed by various editions in Italy. It was translated 
into French, Spnish, and German, and we have also 
seen a free and abridged English version, executed 
with considerable vivacity and spirit. To most of 
tbe Italian editions, four apologues have been add¬ 
ed, but wliicb Ihtvc no relation to the subject of the 
Animali Parlanti. One of them, entitled Della Gatia 
e del Topo, lyritten, we believe, before tbe author was 
poet-laureate, and published certainly after be had 
resigned that situatioa, is supposed to pourtray those 
sinister events wliicb clou^d the prospects of ag¬ 
grandizement anticipated by Joseph from his formi¬ 
dable league with Russia against the Turks. 

Casti having completed bis great work of the 
Animali Parlanti^ anew directed his attentidn to the 
composition and publication of poetical novels. As 
far back as the year J 778 | he had written eighteen 
of these Novelle Galanli, but his poetical avocatioiw 
at the Imperial Court had interrupted his prioress; 
and meanwhile those he had composed were surrepti¬ 
tiously printed, both in Italy and France, in a man¬ 
ner so inaccurate, and so much altered from the 
way in which they had been originally written, 
that they could scarcely be recognised by the au¬ 
thor, as we learn from the Protesta dell Aulore. 

Mriti vi sm die sensa nun permenn 
Sparser le mie uotelle, e Vhan cahgialo 

'• OrUtae, himo, e verti, e stride; e speno 
JUifan dir eio ehe mn ko nmipensata, 

Clu appena emai mi ei cowwee to slesK." 

Some too, os La Bella Circassa, and La Figlia 
che non ha Gindizio, which were not written by 
Casti, were added to these surreptitious publica¬ 
tions : 

'* Airan belli e leggiadrs poeeici 

Tatto quei che si mol ; ma non «on mii' ’* 

In these circumstances, the injured poet assidu¬ 
ously prepared himself to enlarge the number of his 
novels, and to collect the whole in an edition which 
might be printed under iiis own immediate superin¬ 
tendence. He was prevented, however, by his sudden. 
death ; but his novels, which, at the period of his 
decease, amounted to forty-eight, were published by 
one of his Parisian friends, in 3 vols. 8 vo, 1804, ac¬ 
companied by a prefatory memoir of the author. 

The practice of tale-writing, which commenced with 
the autlior of the Cento Novelle Anticite, and was 
brought to such perfection by Boccaccio, had pre¬ 
vailed in Italy for nearly 500 years before the age 
of Casti. The Italian novelists invariably copied 
from each other, and from those inexhaustible stores 
of fiction, the Fabliaux of the Trouveurs. But the 
merit of Casti does not consist in tlic invention of 
his stories, all of which are borrowed, but in being 
the first among his countrymen who has clothed these 
tales in a poetical garb. His Novels arc founded 
either on mytliological stories, or on preceding Ita¬ 
lian tales. To the first class belong Aurora, L’Ori- 
gine di Roma, Diana ed Endimione, Progutgp- 
Pandora, Almost all tbe rest are poetical vwsions 
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from Buccaccio, Massuccio di Salerno, and otiiur 
Italian novelists. Theiongest, La Papessa, which is 
divided into three parts, is founded on the old story 
of Pope Joan. 'I'Jicsc tales are much admired by 
the Italians for purity of language, and harmony of 
vorsificatiun, and they contain many ingenious (ind 
sarcastic reflections on the hypocrisy, errors, and 
vices of men in every age and condition of life. 
They me di'-figured, however, by an unpardonable 
licentiousne.ss, which U curried much farther than 
that of almost any of the prior novelists of Italy. 
Some of them also terminate rather flatly, and the 
octave stanza, in tyhicli they are all written, and 
which lias a certain degree of heaviness, even in the 
hands of Ariosto and Bcrni, is ill adapted to the 
gaiety and levity of the lightest of all speeh-s of 
ciinipositioii. One eannot mention the tales of (’asti 
without being naturally led to compare them with 
♦those of Fonlniiii!, which are founded on similar ori¬ 
ginals, and written in soincihiug of the .sonic spirit. 
Hut, if there be more asperity and caustic raillery 
in Casti, he is infinitely inferior to the French poet 
in case, naivrlr, and grace. 'J’hc language in which 
he was obliged to write, whatever may be its other 
cxcellencic.s, is less expressive of playfulness than 
the French, and the octave stanza, which he unfor¬ 
tunately chose, is not susceptible of the buoyancy 
and lightne.ss of Fontaine’s versification. 

'J'lie Animali Parlanti, and the Novelle are the 
best known and most popular works of Cosfi; but 
he is aKo author of the Poemn Turtaro, a satiric 
poem, in twelve cantos, on the Court of Catherine 
II. The scene of action, however, is l.iid in Asia, 
and all the names are fictitious. Russia is called 
Mogollia—St 1\ tersburgh, Caracora—The im¬ 
press, Cattuna—tliedruod Duke Paul, afterwards 
Czar, Cajucco—Orlotf, Cuslucco—and Potemkin, 
Tofo Toctabei. The fir.sf sketch of this inoek-hcroic 
poem was made by the author during his visit to >St 
. Petersburgh, in the train of Count Kauuiiz, tho 

Austrian Aiuhassador. Oo his return to Vienna, 
the Kmperor Josejih having inaiiilested a desire to 
hear it read, Casti new-tnodcilcd the composition, 
ctruck out whatever might be likely to prove olFen- 
Eive to I'rowned heads in general, and inserted .i 
cumplinientury episode on the celebrated journey ol' 
his imperial jiatron into the Crimea. Notwitlisland- 
ing the approbation which his poem met with from 
the Austrian court, Casti would not probably Inivc 
published it during the life of tho heroine ; hut nu- 
uicrflus niiinuscri]>ts ot' it having been circulated, 
some of them found their way to Italy, where it was 
repeatedly but very ineorrecily printed, none of the 
impressions having been even- subjected to tJie revi¬ 
val of tht* author. 

In his capacity of poet-laureate, it was tlie duty of 
Casti to provide new dramatic entertuinnient.s at 
stated occasions and periods. The court and public 
of Vienna had probably grown wear}-, in the course 
of half a century, of the elegant moral monotony of 
Metastasio; and Casti, whose genius was diametrically 
opposite to that of his predecessor, could not have 
vied with him in the grand or serious opera. lie 
thcKf.y;c resolved to excite the mirth of the specta- 
• tors by the revival of the Opera Jivffay in which l;»} 
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obtained great success. One of his product ion.s in Cisii 
this line, entitled La Grata di Trofonio, is intend- ^ 

td to ridicule the pretensions of false pjiilosophers, 

The subject of another, II Pc Tcodoro in Venezia, ' 
suggested liy an episode in Voltaire’s Candide, was ' 
assigned to him by the Emperor himself, who is said 
to have been umcii entertained with the jiiu‘s 

.SVnsa soldi «' saaa rrpno 

Uralla cosn e I’csser He. 

A third burlesque opera, of which Cicero is the 
principal character, is founded on the plot of Cati¬ 
line. Here the characters of thi; Koiiian senators 
and conspirators, with the orations agaiii.«t Catiliiii', 
are so parodied as to produce .•soincthing of lie- 
same cfl'ect as our mock tragedies, or the ancient 
satiric drama of tlie Greeks. 

On the whole, altliough neilher the Novel nor th<’ 
apologue was by any means a new species of com¬ 
position among tlie Itidiuns, yet Casti may he ri'- 
garded an original author, in so far as he has F.- • 
stowed a new ibrm on the first, and has given to the 
second an extent which it had not yet ri-eeivcd, as 
well as directed it to an object to wliich it had not 
been previously applied. (m.) 

CATOFTllICS. See the I'.ncijclopndia under 
that head, and Ori’ics in this Supplement. 

CAUUl-'L. That extensive territory in the centre N.mus s, ,! 
of Asia, which at present conipo-es the kingdom Inn j'liil 
of Caubul, is formed of various and disunited por- 
tions. The basis is a large tract of mountain table ‘ 
land, interposed betu-cen }\-rsiu and Indostan, and 
to which the Persians have given the gi m-rally re¬ 
ceived appellation of Afghaunistaun. 'J'o tlii.s ori¬ 
ginal territory, conquc.st has added, on tho ea.'t, 

Cushmeer, with the greater part of .Mouliaim and 
Lahore, called cenimorily the Punjauh; on the 
north, Hulkh, or llactria ; on the west, fler.mt and a 
great part of Khorusati; and, on the south, a portion 
of Sinde and lieloochistaun. ,Sevi'r.il of these pro¬ 
vinces are very sligiiliy attached to the main body 
of tho kingdom. Ik'loochistuun and Bulkli have 
been already descrilicd; and the provinces of .Moul- 
t.um and the Punjanli lire so connected with Indu.s- 
t.m hy n.itiiral hooinhirit's and physical as])ect, that 
we cannot forlu-ar rcfeiiing them to that country, 
notwith-'tamling the political events wliich, at pre¬ 
sent, sever them froiu i’ Onr details will refer 
chiefly to the remaihiiig province.'*, which in.iy be 
considi'icd as the integral portion.', of ilu' kingdom of 
Caulinl. Under the heads of Ai c.iia.ns, Caukui-, 
and C.v.vi),viiA4t, ill the original work, wn. he roinid 
a snniniary of the very little that was known relative 
to this part of Asia. Air Elphin.stone’s excellent ac¬ 
count of his recent mission to (.'aubul, has thrown an 
entirely new light upon tho.se rcgi(>ii.s; and will enable 
ns to exhibit a much more full and satisfactory view, 
than was before pus.sible, of their actual condition. 

The modern Afghaunistaun was recognised by the Histor>. 
ancients under the appellations of Aria, Dratigiaim, 

Arachosia, and Parapomi.sus; but these countries were 
scarcely known, unless by the marches of Alexander, 
who travcr.sed them only partially ; for, in advancing, 
he went chiefly to the north of tliis region, and to 
lint soiith of it in returnuig. In modern times, Cau- 
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CaabuL bul has shared all the revolutions which has changed 
the face of Southern Asia. In the eleventh century, 
under Mahtnood of Ghuznee, it was ^.ic seat of an 
Empire, which extended from the Ganges to the 

.—. .* Euphrates, and from the Jaxartes to the ocean. 

This sceptre was broken by the inroad of those in- 
iiunicrablc hordes which, under Gengis and Timour, 
poured down from the interior of Tartary. Caubul 
was conquered, in 1506, by the Emperor Bauher, who 
made the city of that name his capital. This ex¬ 
ample was not followed by the Moguls bis suc¬ 
cessors; but the plains of Afghaunistaun conti¬ 
nued to be divided between Persia and India, 
while the mountainous tracts commonly maintain¬ 
ed their iudcpendencc. In the beginning of the 
. last century, a tribe of Afghauns conquered Persia, 
and continued to reign over that Empire till its in¬ 
dependence was re-asserted by Naudir Shauh. That 
daring Chief’not only expelled tlie invaders, but 
rendered Caubul, in its turn, subject to Persia, and 
carried liis anns into Indostan. After the death of 
Naudir, Ahmed Shauh, the head of one of the princi¬ 
pal Afghaun tribes, founded the present kingdom of 
Caubul. He not only made it independent of every 
foreign power, but extended its boundaries on every 
side, twice entered Delhi, and annexed to his dominion 
several of the Indian provinces. In 1773, he was 
succeeded by his son Timour, a moderate Prince, 
wlio made it his chief aim to maintain tranquillity 
throughout his extensive dominions. In this object 
he with diiiiculty succeeded; but a train of policy, 
so adverse to the habits and inclination of his sub¬ 
jects, was not calculated to make his government 
respected, and he left, in 1793, a weakened sceptre 
to his posterity. In this kingdom, the Chiefs select 
from the sons of the deceased monarch tlie individu¬ 
al whom they judge best qualified to reign. The 
choice, in this instance, fell upon Zemaun Shauh. 
A half-brother, Mahmood, however, raised tlie stand¬ 
ard of revolt, and, after various successes, obtained 
possession of the person of Zemaun, whom he depo¬ 
sed, and deprived of sight. Meantinic another bro¬ 
ther, Shujah, advanced a claim to tiie throne, which 
he made good, and was found reigning at Peshawer 
when Mr Elphinstone arrived there in 1808. Mah¬ 
mood, however, had escaped from prison, had raised a 
new force, with which he had taken Candahar, and was 
advancing upon Peshawer. The mission afterwards 
learned that he had entered that city, driving Shu¬ 
jah before him. A civil war then ensued, in which 
the contending parties alternately obtained posses¬ 
sion of the capital. Which of the two now holds 
the preeminence is not known, and is not of very 
much importance; but it is of importance to ascer¬ 
tain the general statistical and political state of a 
great kingdom, which borders so closely on our east¬ 
ern possessions. 

Boandarii'!. The kingdom of Caubul is bounded on the east 
by Indostan, on the north by Toorkistaun, or Inde¬ 
pendent Tartary, on the west and south Ey Persia. 
Its extent may be roughly stated at fioolmlesfrom 
east to west, and 550 from north to south. 

Mountains. Among the natural features of Caubul, the most 
remarkable is that portion of the great mountain 
chain of Asia, which passes along its northern fron- 
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tier. The lofty peak of Hindoo Coosh or Kob, com¬ 
municates its name to this range, which forms evi¬ 
dently a prolongation of the Hemalleh, or snowy 
chain, which divides India from the table land of 
Thibet. Hemalleh, however, extends from south¬ 
east to noitli-wost, while Hindoo Coosif runs direct¬ 
ly east and west. It is of 8tu{>cndous height, and its 
most elevated summiu clad in p’erpetual snow; yet 
the^ do not seem altogether to equal some of tliose 
which tower above the plains of Nepaul. The ob¬ 
servations made by Lieutenant Macartney, m>pareut- 
ly with considerable skill and attention, nxed tbe 
elevation of some peaks at 20,498 feet; though the 
operation, being performed at the distance of lou 
miles, aiibrdcd too small an angle to secure rigorous 
accuracy. “ The stupendous heiphtof these moun¬ 
tains ; the magnificence and variety of their lofty 
summits; tlie various nations by whom thfiy are 
seen, and who seem to be brought together by this 
common object; and the awful and undisturbed so¬ 
litude, which reipnS amid their eternal snows', fill the 
mind with admvation and astonishment, that no 
language can express.’' This chain continues wiUi 
unmraiuished m^nitude for about 440 geographic 
miles west from Cashmeer, and then shoots into that 
elevated peak to which the name of Hindoo Coosh 
is peculiarly applied. West of this point, it becomes 
considerably lower; and travellers from Candahar 
to Buikh cross it without meeting any perpetual 
enow. The Greek term of Parapomisus is here com¬ 
monly applied to it. Ip approaching the frontier ef 
Persia, the mountains beeoipc of still inferior eleva¬ 
tion; though branches continue to stretch west¬ 
ward, which may be viewed as prolongations of the 
great central chain. 

Next in magnitude to the Hindoo Coosh, ranks 
the ridge of Solimaun. It commences a little to 
the west of Peshawer, at a very high peak, covered 
with perpetual snow, called Sufioid Koh, and pro¬ 
ceeds thence, with diminishing magnitude, aimqst 
directly south, till it sinks into the plains of Sinde 
and Beloochistan. Only a narrow valley, through 
which die Caubul river flows, is interposed between 
it and the central range, on the opposite side of 
which begins the Beloor Taugh, extending north¬ 
ward as far as Cashgar, and which may probably be 
considered as a continuation of the Sohnuiun. From 
these two principal ranges, a variety of odiers, in 
ditfereni directions, traverse die elevated plain of 
Afghaunistan. One of the most remarkable of these 
is the Salt range, which, beginning not fftr from 
Suifaid Koh, runs east-south-east, crosses the Indus 
at Karrabah, or Callabaugli, and is continued to the 
banks of the Jelum. It is composed in many places 
of solid salt, dear as crystal, and so hard that [datas 
for die table are formed out of it. At Callabaugh, it 
is seen lying in large blocks, for the purpose of being 
conveyed to the countries situated up and down the 
river. In other respects, the mineralogical struc¬ 
ture and composition of all diese ranges is entirely 
unknown. 

Of die rivers of the kingdom of Caubul, the most 
considerable by far is the Indus. This stream has Rivers, 
been proved, by recent discoveries, to him mwich 
longer course than had hitherto bcenapn^ed to it 
4 O 
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Ckubu), by niw^ern geography. It seems to have been 
traced to a niomitainovis track on the eastern bor- 
' der of Little Tl)il)et, the same which, on its oppo¬ 
site side, gives rise to the Bramaj)Outra. Here two 
branches arj^e, near to each other, which, after wide¬ 
ly diverging, unite a few journies to the north-east 
of Cashmeer. Soon after their combined streams 
turn to the south, and force their way across the 
barrier of Hindoo Coosh. Here tlio Indus is, for a 
long time, confined in a narrow channel between 
rocks, and after receiving the rapid river of Caubul, 
is broken into numerous w'hirlpools and eddies, which 
are heard to a great distance, producing a sound 
like that of a stormy sea. Alter passing the .salt 
range at (JalJabaugli, the stream no longer ineels 
with any obstruction, and pours its waters over the 
plain i.u various channels, which successively sepa¬ 
rate and reunite, till they are poured, by many 
months, into the Indian Ocean. Near Auch an im¬ 
portant accession is received from the Punjnud, 
which bears the united waters of the five great rivers 
that traverse the Punjaub; yet all these combined 
are ccmsiderably inferior to the Indus before the 
junction. Thu whole course of this noble river is 
estimated at 1350 miles. 

Among the rivers which fall into the Indus from 
the west, the principal is the-Kaina, which, rising on 
the opposite side of the same peak which gives rise 
to tlic Oxus, rolls through the rooimtainous country 
of Kaxtsbkaur, then penetrates tlie barrier of Hindoo 
Coosh, iUHl pours down with tempestuous rapidity 
into the valley beneath. It here joins the river of 
Caubul, and the united stream falls into the Indus a 
little above Attok. ITie western part of Afghaunis- 
tauu is watered by the Helmund, which rises near 
Caubul, and, after rolling for 200 miles through 
mountainous tracks, enters n fertile plain, which, 
however, is soon crossed, and its subsequent course 
directed through a desert, when it falls, beyond 
the Afghaun frontier, into the lake of Durra or Ze- 
reng. Its whole length is about 400 miles. It re¬ 
ceives a considerable number of smaller streams fn'm 
different parts of the chain of Parapomisus. Near 
Gliuznee several small streams concur in forming 
the only lake in this country, called Aubistandeh. 
Climate and The climate of Afghaunislaun exhibits the most 
Season*. striking varietic.s, in consequence of the abruptness 
with which the mountain ranges often rise liom the 
deep plains beneath. A few hours journey carries 
the traveller from a place where snow never falls, to 
another where it never melts. In the -plain of Jell- 
alabad, immediately beneath Suffaid Koh, persons 
ore often killed by the intensity of the hot wind, 
while regions of eternal ice are towering above. At 
Caubul, the winter, if not more severe, is more steady 
than in England. The inhabitants wear woollen cloths 
and great coats of tanned sheep skin; they often 
■leep round stones, and avoid, a.s much as possible, 
leaving the house till the vernal equinox brings 
milder weather. Ghuznee, from its high situation, 
suffers more from cold than any of the other cities; 
and snow there often lies deep after the vernal equi¬ 
nox. In Damaun, on the contrary, a provin< e lying 
olmigHhc Indus, the heat is such that the inhabi¬ 
tants are ofejiged to wet their cloUies before going 
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to sleep, and to keep, during the whole night, a ves- Caubul. 
sel with water stanaing by the bedside. The heat is 
still more intense in the plain of Seweestoun, on the 
south western frontier; whence Uie Afghauns are 
accostomed to make the odd exclamation, “ O Lord, 
wlicn thou hadst {iewoe, why neediest thou to have 
made Hell 1 ” 

The prevailing winds in Afghaunistaun are from 
the west and south-west. The latter begins in the 
middle of summer, nud blows for about a hundred 
and twenty days without intermission. This wind, 
throughout all this country, is cool, while the east 
wind is hot. The chief rain is iii winter. When 
this falls in the form of snow .and melts at the return 
of lieat, it is of great imporlaiico to agriculture; but 
in the form of rain, its eftect is lost, and the main 
dependence of the husbandman is then upon another 
rain, much smaller in quantity, which falls in .spring. 

The monsoon that produces the grc.at rains of India, 
is scarcely felt in Afghaunistaun; and the latter may 
be considered in general as a dry country. 

The soil is nearly as various as tlie climate. In Sew. 
well watered plains of moderate elevation, as Pt sha- 
wer and Candahar, it is exceedingly Ic' tih', and 
produces two full crops in the year. Wheat and 
barley, the grains of Europe, are cultivated in pre¬ 
ference to rice and Indian corn. In the liiglicr lii.s- 
tricts, only one crop can bo raised in the year; and 
in some, the grain nm.st be sown at the end of one 
autumn, that it may ripen before anolhcr. Tlie 
loftier part of the mountain chains is of course con¬ 
demned to perpetual ruggedness and sterility. On 
the other hand, in the level districts to the south, 
bordering upon Kcestaun and Bclooclnstaun, exten¬ 
sive deserts are produced by the absence of water. 

Tlie empire of desolation seems, on this side, to be 
continually spreading; the moving sand being blonn 
by the south-west wind over the l)ord(>ring fertile 
tracts, which it gradually covers, and converts inti> 
desert. 

The .account of the animals of Afghaunistaun i> Atiin)!i!... 
very imperfect. Lions arc rare; tygers and leopards 
are more common; wolves, hyaenas, foxes, and hares, 
everywhere abound. I'lie agricultural labour is per¬ 
formed by oxen ; but .a species of broad-tailed sheep 
form the riches of the paitoral tribes. Ilor.ses occur 
in considerable numbers, but not of llic same excel¬ 
lent quality as those bred in the exten.sivc plains 
north of Hindoo ('oosh. 

The political constitution of ('nuhul is by no rniitii-di 
means of that simple structure which is usual in Asia- C<.nstitii 
tic monarchies. I'lie royal power has been compared 
to that which was exercised by the Scr.tfish mo- 
narciis during the feudal ages. Over the great towns, 
the country in their immediate vicinity, and the fo¬ 
reign dependencies, their authority is direct, and al- 
most supreme. The rest of the nation is divided 
into clans or communities, who act nearly indepen¬ 
dently of the sovereign, and from whom a contingent 
of troi^i^nd money is with difficulty levied. These 
cotnmunRre.s are c^led Oolooss. They arc govern¬ 
ed by a Khaun, who is usually appointed by the 
King, but always out of the oldest family of the 
Oolooss. The Khaun. within his own community, 
is quite a limited monarch; he can undertake no- 
e 
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Cad)iil. thing of iniportanc* without, the consent of the 
Jeerga, or representative assembly of the people. 
The judici^ power, so far as exercpscv., is also vest* 
ed in the Jeerga. The principle of private revenge, 
however, is deeply rooted in the mind of the nation, 
and aa appeal to tlic Jeerga carries with it some de¬ 
gree of reproach ; being supposed to indicate, in the 
individual who has recourse to such a remedy, a want 
either of power or courage to vindicate his own 
wrongs. Even the Jeerga recognises tlie right of 
retaliation, by making a formal oifer to the offended 
party of delivering the criminal into ids hand.s, that 
he may inflict his own punishment, though it is un¬ 
derstood that he .shall decline and leave the point to 
the deterniinatiun of the Jeerga. Alliances are 
formed, and wars carried on by the Oolooss between 
themselves, without any concern or interference of 
the sovereign. I'his form of government keeps 
every part of the country in a suite of tumult and 
ferment, and presents at ^ir^l .■■'iglit a very unfavoiir- 
.ihle contrast to that undisturbed tranquillity which, 
under an ab.soluto govenuneiit, rcign.s over the greater 
part of the plains of India. Mr Elphinstonc, how¬ 
ever, through this outward aspect of rudeness and 
turbulence, .saw enough to convince him of the radi¬ 
cal superiority even of this rude freedom. The 
pnwcr.s of action, and, as it were, of vitality, lodged 
in each of tlicsc indepoiident communities, enabled 
it to flourish, unail'ected by the personal character 
of the sovereign, or even by the convulsions whieli 
subverted his throne. 'J’he succession of revolutions 
to which the kingdom has been exposed during the 
last h'Uf century, have producetl effects visibly inju¬ 
rious on the great cities, and the districts situated 
along the high roads. But the more remote and ia- 
depondont parts of the country have proceeded in 
an uninterrupted career of improvement; cultivation 
has been cxtoinlcd, new aqueducts built, and various 
public estahlishmciits undertaken. 

Though the external appearance of the Afghauns 
be more uncouth than that of the Indian, they possess 
estnnnhle (|iiaUtics to which he is a stranger. A certain 
measure of reliance can be placed upon their state¬ 
ments of fact; not that they can compare with Euro¬ 
peans in veracity, or will scruple dissimulation, when 
any great interest is to be promoted; but they arc 
far from that profound and habitual i'ulsehood, which 
characterizes the natives of Persia and Irulostnn. 
They ni.inifest also an active spirit of curiosity, to 
which the subjects of despotism arc altogether stran¬ 
gers. Displays of European art and nmchinerv, 
which by Indians were noticed evidently from mere 
politeness, without any real interest, excited in 
the Afghauns the highest gratification, and an 
anxiou.s wish to examine the processes by which they 
were performed. There exists also more purity of 
manners than is observed in other Asiatic countries. 
Polygamy, indeed, and the purchase of wives, pre¬ 
vails here, as over all the East. They are well 
treated, however, and often acquire on ascendancy 
in the familj^, from which the sevcritjr'of Mahome-j|i'' 
tan institutions seems elsewhere to exclude them. 
In the country districts, where the system of seclu¬ 
sion cannot be carried to sqch a rigorous extent as 
in towns, ftie passion of kwe seems often to be felt 
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in all its ardour. Many of their popular poems re'* Caubut. 
late to amorous adventures, and detail incidents not 
dissimilar to those which form the subject of Similar / 
compositions in Europe. It is said to be not on- /« 
common for a young man to set out for India, or 
some other foreign country, with a view of earning 
the purchase money of the female of whom he has 
become enamoured. This price being usually con¬ 
siderable, the mocuring of an Afglmun wife is at¬ 
tended with difficulty, and men strive often at the 
age of forty, before they are able to collect a sura 
sufficient. This has led to a very peculiar mode of 
penal intliction. The fine imposed, on conviction of 
any crime, is levied in young women, to be given 
as wives to the injured person or his friends. Mur¬ 
der is twelve young women j severe mutilation, six ; 
and so on, diminishing for smaller ofiences. 

‘ Hospitality is a virtue for which the nation is emi¬ 
nently distinguished. .Not only a stranger, but the 
bitterest enemy, beneath the roof of an Afghnun, is 
in perfect security. Usage has.even established, 
that any individual, who enters his house, and places 
himself in the posture of a supplicant, idiall receive 
the boon which he thus craves. Yet, with this even 
romantic courtesy and humanity, are combined al¬ 
most universally the habits of plunder and rdbbery. 

The extent of these practices varies among different 
tribes; and in tliose placed under the immediate eye 
of the Sovereign they arc much restrained; but 
scarcely any tribes are wholly exempted. Instances 
have occurred in which an Alghaun has receivi^ a 
stranger with all the rights of hospitality, anff amr- 
wards, meeting him in the open country, has robbed 
him. The sam^ person, it is supposed, who would 
plunder a cloak from a traveller who had one, would 
give a cloak to one who had none. From these cir¬ 
cumstances, it is conceived, tliat no European, carry¬ 
ing property along with him, could, with any degree 
of safety, travel through Afghaunistaun. Nothing 
except absolute poverty could afford him any chance 
of security. 

The Afghaun nobles reside almost entirely at court. ’ 

They maintain a considerable state; but do not 
move with that crowded and noisy attendance which 
forms the delight of the Indian great nuA. In their 
comparatively small retinue, order and silence are 
strictly observed; to that they are alighted, and 
often entered, before their approach is announced. 

Even those whose fortunes are most ample, do nut 
display the magnificence usual among the Fersian 
nobility. In an entertainment, to which the Briti>h 
mission were invited, the dishes, consisting of all 
kinds of roa.stcd, boiled, and baked meats, were dyed 
of various colours, and profusely ornamented with gold 
and silver leaf. The Englis-h were surprised, how¬ 
ever, to see the servants jointing the meat with a 
penknife, and laying it on the plates with theit 
hands. The amusements consisted in dancing girls, 
and displays of works, neither of which be¬ 
ing very excellent in its kind, the pleasure afforded 
was extremely moderate. The nobk-s employed in 
offices at court are the most corrupted part of the 
nation, and, with a few exceptions, are guilty of every 
species of meanness. 

Among A%hauna of all descriptionpyraiftiTOurite 
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C^Hbn). amusement is hunting. They practise it against ali 
descriptions of game, and in every possible variety 
of mode. Sometimes large parties assemble, and, 

1 forming a crescent, sweep the country, so as to in¬ 
close ali the game to be found within the compass 
of a certain district. They do not excel much in 
shooting or hawking; but have a singular mode of 
chasing partridges. A number of horsemen, one 
after another, pursue the bird, and never allow it to 
rest a moment, tilt, being quite exhausted, it is easily 
beat down with a stick. Within doors, quail and 
cock-fighting afford favourite enjoyments; nor is any 
exercise which calls forth bodily strength and dex¬ 
terity omitted. The Afghauns are also a social pco- 
|>lo: they give frequent dinner parties, and delight 
in serious as well as ^y conversiition. The inhabi¬ 
tants of the towns find great enjoyment in excursions 
to the gardens in the vicinity, which command usually 
suagnificent prospects. 

literature. Education, to a certain extent, is very general 
among the Afghauns. Moollabs, performing the office 
of sclioolmastors, are established not only in towns, 
but even in every village. Unfortunately, the grand 
object is to enable their pupils to read the Koran in 
Arabic, often without understanding it; and not s 
fourth part of the lower orders can read tlicir own 
language. The more advanced studies arc the Per¬ 
sian classics, Arabic, grammar, logic, law, and theology. 
The two great seminaries of learning are Peshawer 
and Uiikhara, the former of which has somewhat the 
preeminence. Although the superiority of the Per¬ 
sian in literature is acknowledged, yet their repu¬ 
tation of heresy deters all faithml Soonnccs from re¬ 
pairing to their colleges. The Afglutun princes, in 
general, have been eminent encouragers of learning, 
Ahmed Shauh held weekly assemblies at bis palace, 
often prolonged to a late hour, and in which various 
-topics of theology, law, and literature, were discus¬ 
sed. He and most of his successors have practised 
poetical composition, though their fame docs not 
rest upon that basis. The most celebrated of the 
* Afghaun poets in Rehmaun; in whose pieces, how¬ 
ever, so far as they were cxplainetl to Mr Elphin- 
stonc, he was not able to discover any merit; but 
he is willing 'to believe that this may have arisen 
from the defective nature of the few specimens 
which he obtained. More true poetical fire glows 
in tiie verses of Khooshhaul, a Khaun or Chieftain, 
whose valour maintained the independence of his 
tribe against the power of Aurungzebc. Ills odes 
seem well calculated to inspire his followers with 
the love of independence, and with a passion for war 
and glory. The poetical taste of the nation is also 
indicated by the reading of poetry being established 
as a regular profession, which is followed in the 
towns by a considerable number of individuals. 

Agriculture. The useful arts have made considerable mogress. 

Agriculture is followed with assidnity* Toe grand 
process upon which its success depends, is that 
of irrigation, which is practised to a great extent, 
throughout all the kingdom. It is usually cffeilR^ 
ed by small canals, into which the water is turn¬ 
ed by dams, and sometimes by partial embank, 
ments ^^, A much more laborious contrivance, cidlcd a 
cauratz, 


u, inlv^cntly employed. A chain of wells 


arc sunk on a sloping (icki, and- ore connected by a CanbnI. 
subterraneous channel, so constructed, that the wa- 
ter of all the wells is poured into the lowest one, and 
thence into a water-course, from which it is conducted 
over the held. This laborious structure forms some¬ 
times the mode in which a rich man employs his 
money; sometimes it is performed by an association 
formed among the poor. The ground is always wa¬ 
tered before being ploughed. The ploughing is per¬ 
formed with two oxen, and is deeper than in India; 
the grain is aovrn always in broadcast, and a substi¬ 
tute for the harrow is formed by a plank, above 
which a man stands, to increase the pressure. The 
crop, in the course of its growth, is watered at least 
once, usually oftencr. The sickle is the only instru¬ 
ment employed in reaping, and the grain is threshed 
by the treading of oxen. Two kinds of artilieiai 
grass arc raised. Wheat forms tl-.e staple food of 
the inhubitunts, and barley is chiefly used for hor.ses. 

The cheapness of provisions, particularly of' fruits and 
vegetables, is almost incredible. (jra|)es are con¬ 
sidered dear when they exceed a farthing a pound, 
and the coarser species are sometimes given to cat¬ 
tle ; the best apricots arc less than a iiiUrpeiiny a 
pound, .and melons mucli clirnper. 'Ihe smallest 
piece of copper money purchases ten pounds of 
spinage, twenty-five of cabbage, &c. The land is 
divided into very minute portions, and the proprie¬ 
tor and cultivator are usually the same pcr.son. 

Of tlie manufactures of Afghani-staun no mention M.mufao. 
is made; and they seem to be limited to objects of luns, 
immediate consumption. Manufacturing industry is 
confined to the provinces annexed to the kingdom 
of Caubul by conquest from liulia. The most import¬ 
ant brunch is the manufacture of the shawls of Cush- 
mecr. These beautiful fabrics are w rought in a shop 
or shed, consisting of a frame-work, at which from 
two to four people are employed. The plain shawls 
are woven with a shuttle, the variegated ones with 
wooden needles,—there being a needle for each spe¬ 
cies of coloured thread, A year or more is sometimes 
employed in the manufacture of a very fine shaw l, but 
six or eight of the ordinary kind may be made in 
that period. Tlic annual number produced in Cash- 
mecr is estimated at about 80,000. The wool is 
imported chiefly from (Jreat Thibet, by the way of 
Kudauk. 

Afgliiiunistaun, from its situation, can only have Commercii, 
an inland, commerce. ■ 'I'liis is conducted by cara¬ 
vans, and the merchants usually employ camels for 
the convey-ance ot their goods; thougli when they 
have to cross any part of the chain of Hindu Coosh, 
horses and poneys must be used. Considerable ob¬ 
stacles are encountered from the roughness of the 
roads, the difficulty of finding water and iirovisions, 
and the attacks of the predatory tribes. In traver¬ 
sing the territories of the latter, strict order is ob¬ 
served, and the march is eoveri-d by parties of horse 
stationed at proper distances. During the night, a 
large proportion of the caravan remain on watch. lo 
towns they lodge in the caravansaries, which consist 
of large squares, along each side of which the 
apartments are ranged, with a mosque in the centre. 

Each merchant usually hires, at a very easy rate, 
two rooms for himself and his goods. Afghaunistaun, 
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Caubnl- from its of manufaclurcs, yields few comtnodi* 
ties vidiich caa bear the expence of s laborious a 
transport. '4'hc principal are, fruits of all kinds, 
furs, madder, and assafoctida. The produce of its 
^ subject provinces, the shawls of Cosbmeer, the 
ciiintadS of Monltan, form more convenient articles 
of exchange. The trade of this country, however, 
is chiefly supported by its being the channel through 
which India ntaintuins its communication with Per* 
sia and Toorkjstnun. All the Indian manufactures 
arc thus conveyed into those regions, while £uro> 
pean goods are brought by the Itussians, by way of 
Orenburg to Bukhara, and thence to Caid)u]. The 
English mission, after having, with great dilS- 
culty', conveyed some large mirrors across the desert, 
hoping thus to inspire the king with a liij'h idea of 
British manufacture, were much astonished and 
mortified, in the first private house which they visit¬ 
ed, to see two mirrors of greater dimensions, which 
they understood had been brought by the above 
channel. From Toorkistaun itself are imported vast 
numbers of horses, for the supply of all the great 
men and armies of India. These, in consequence 
of the immediate channel by wiiich they arrive, are 
there erroneously called Caubul horses. 

'rinriuvl are the general features of the kingdom of 

'iibcs, Caubul; but every district has its separate tribe, 
divided and subdivided into others, and every one 
having something peculiar to itself. Our limits will 
only allow us to notice some of the most prominent 
of tliese distinctions. The western Afgliauns are 
divided chiefly into the Ghiljics and Dooraunees. 
The Giiiljies arc the most warlike of all the 
Afghaun tribes. Ghuziiec, situated in the heart 
of their territory, was the residence of the great 
Mahniood, and llie (ihiljies formed the strength of 
those armies, with whicli he spread desolation over 
Asia The conquest of Persia, at the beginning of 
the eiglitcenth century, was also eflected by the 
Ghiljics, and they continued the ruling tribe till the 
invasion by Naudir Sh.iuli. The restoration of the 
Afghaun monarchy being effected by Abmed Shauh, 
the chief of the Dooraunees, the Giiiljies have never 
regained their former ascendancy. Their constitu¬ 
tion is extremely democratic, the administration, in 
some districts, verging almost on total anarchy. 
Tliis spirit, which was always prevalent, has gained 
much additional strength since tlie sovereign ceased 
to belong to tlieir tribe, and to add to his constitu¬ 
tional prerogative tlic more revered character of 
hereditary chief of the Giiiljies. This distinction 
now belongs to the Dooraunees, who, since the ele¬ 
vation of Ahmed Shauh, have had the king of Cau¬ 
bul for the head of their tribe. The great Doorau- 
nee Sirdars unite the influence derived from ofiice 
and military command, to that which they enjoy in 
right of their birth. Accordingly, though the de¬ 
mocratic principle is by no means crushed, the power 
both of the king and chiefs is greater here than in 
any other part of the kingdom. The character and 
deportment of the Dooraunees arc the subject of 
much panegyric. They are brave, honourable, hos¬ 
pitable, ardently attached to their tribe, and, at 
the same time, more liberal and humane than the 
rest of their countrymen. This preeminence is 
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admitted by the 6hiljies, even while they avow Cwihi^. 
themselves their bitterest enemies. One of them 
being asked by Mr Eiphinstone, what sort of people / 
the Dooraunees were, answered, " Good peoMc; * 
they dress well, they are hospitable, they are ’ 
treacherous.*' ^ing then asked how his country¬ 
men treated such as fell into their hands, he replied, 

• “ We never let, one escape; and now, if I had an 
opportunity, 1 would not give one time to drink wa¬ 
ter. Are we not enemies?” He added, “ Our 
Iiearts burn, because we have lost the kii^dom, and 
we wish to see the Dooraunees as poor as our¬ 
selves.” 

The heights of Soiimaun are occupied by tlie 
Khyberees, Vizerecs, and Shcraunees, tribes still 
more barbarous than tlic names which they bean 
They are all robbers, and some of them little better 
than savages, living in caves cut out from the rock. 

The Eusofzies inhabit tire north-eastern extremity of 
Afghaunistauu, and occupy a fertile valley on the 
right bank of the Indus, watcrexi by the river of Suant. 

They came into this region as conquerors, and have 
reduced all tlic original inhabitants to a state of 
slavery. The slaves being more numerous than the 
masters, perform all the laborious offices, and leave 
the latter in a state of almost total indolence. Al¬ 
though democracy be very prevalent throughout Af- 
gliaunistaun, it now’here rises to such a height as 
among the Eustffzies, who indeed can scarcely be said 
to have any government whatever. The small num¬ 
ber of the freemen, and a species of connection re¬ 
sembling that of a religious sect, which binds them 
to each other, are sufficient to prevent any violent 
disorder. Froud of this freedom, the Eusofzies re¬ 
gard themselves as the noblest of the A%baun tribes^ 
and look down with contempt even on the Doomu* 
nees. 

Cashmecr was frosted from the Mogul by Ahmed Cashmecr. 
Shauh, and has ever since continued a subject pro¬ 
vince of Caubul. The soil is more fertile, and the 
inhabitants more industrious than in any other part 
of the Afghaun dominions. The capital of the same 
nmne is the largest city in the kingdom, containing 
from 150,000 to 900,000 inhabitants; and the reve¬ 
nue is estimated at 4,626,300 rupees, nearly Italf a 
million Sterling. The country is ruled by a gover¬ 
nor, who exercises with severity all the functmns of 
a .sovereign. The Dooraunees, who compose the 
military force, indulge in unusual licence, and 
treat this fine country as a conquered province. 

These oppressions give rise to frequent insurrectio;.s; 
but as the Casitmerians are endowed uriUi a very 
small portion of courage, their risings are quickly 
crushed by the arrival of an Afghaun army; and the 
yoke is rendered more severe by the abortive attempt 
at emancipation. 

The principal cities of Afghaunistauu are Pesha- i^ncipal 
wer, Caubul, Candahar, and Heraut. Peshawer, Cities-*^ 
at present the largest town in Caubul, is situated 
ina^ most beautiful and fertile plain, of about 
dufiiiles in diameter. It is watered by several 
branches of the river of Caubul; and while it 
displays all the luxuriance of tropical fertility, is 
nearly environed by the snowy summits o^Stt#^in- 
doo Coosb, and the ridge of Solimauji^The city 
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6iiibiil. itself is upwards of fivo mUes in circumference, is 
built upon an irregular surface, and contains about 
I 100,000 inhabitants, line houses are built of brick, 
9'>^ieratly unburnt, in wooden frames. They are 
usually three stories high, the lower story being oc* 
cupied-by shops. The streets are narrow, not being 
designed for wheel-carriages; and, though paved, 
they are slippery and inconvenient. The shops are 
• commodious, and well supplied with a variety of ar¬ 
ticles ; while greens, curds, and particularly water, 
are called through the streets. The inhabitants pre¬ 
sent a varied and picturesque appearance; “ people 
of the town in white turbans, some in large, white, 
or dark blue frocks, and others in sheep-skin cloaks; 
Persians and Afghauns, in brown woollen tunics, or 
flowing mantles, and caps of black sheep-skin or co¬ 
loured silk; Khyberees; with the straw sandals, and 
the wild dress and air of their mountains; Hindoos, 
uniting the peculiar features and manners of their 
own nation, to the long beard and the dress of the 
country; and Hazaurchs not more remarkable for 
tlicir conical caps of skin with the wool appearing 
like a fringe round the edge, and for their broad 
faces inui little eyes, than for that want of tho beard, 
which is the ornament of every other face in the 
city. Among these might be discovered a few wo¬ 
men, with long veils that reached their feet. Some¬ 
times, when the king was going out, the streets were 
choked with horse and font, and dromedaries bear¬ 
ing swivels, and large waving red and green flags ; 
and, at all times, loaded dromedaries, or heavy Bac- 
trian camels, made their way slowly through the 
streets.” 

'fhe Balia Hissaur, or royal residence, is a castle 
«f no strength. It contains some fine halls and mag¬ 
nificent gardens; but being only occasionally occu¬ 
pied by the kieg, is much neglected. This, and a 
flne caravanserk, are the only public edifices that de¬ 
serve notice. Few of the nobility have houses at 
Peshawer. 

Caubut is a small city not supposed to contain 
more than 8000 inhabitants. It is, however, com¬ 
pact and liandsome, and has for some time been the 
chief residence of the court. It is also a great em¬ 
porium of trade, and the number and arraiigcincnt 
of its bazars have excited much admiration. Its 
climate and scenery have been a theme of panegyric 
to the writers of Persia and Indio. It is situated in 
a valley encompassed by mountains, and watered by 
numerous streams, which maintain perpetual verdure 
and fertility. A single district in the neighbour¬ 
hood contains no less than 6000 orchards. In the 
province of Caubul are situated the remains of Ghuz- 
nee, once the proud capital of Western Asia. It is 
now reduced to 1500 houses, but prorn its ancient 
greatness by some i(^y minarets, situated without 
the walls, and by the tomb of the Sultan Mafamood, 
placed at the distance of three miles from the city. 

Candahar is a large city, though, as Mr Elphin- 
etone apprehends, not quite equal to Peshawer. It 
is bidlt of an oblong form, and on a more re^lar 
plan than is usual in Asia. Its edifices, however, are 
not mo re elegant dian those of the other cities of 
dte*liS|tl<m. It is chiefly inhabited by Afghauns, 
who, boweHk^are by no means allowed to enjoy 


flie same rude freedom as on their motjmtaius, but C^bul 
are subjected to a very rigorous system of law and - jl . 
police. **,u^** 

Heraut scarcely belongs to Caubul, being govern- v- yw 
ed, almost independently, by a prince of the royal 
blood. It is a very ancient city, and somea4i.it sur¬ 
passes the others in magnificence, being built, in a 
great measure, after the Persian model. It is sup¬ 
posed to contain about J 00,000 inhabitants. 

The following table of the population of the king- pojmlatioa. 
dom of Caubul, founded chiefly upon conjectural 
data, is supposed rather to full short of, than to ex¬ 
ceed tlie truth. 

4,.'100,000 
1,000,000 
1,^00,000 
1,500,000 
5,700,000 
000,000 


14,000,000 

See Eiphinstonc's Account of Caubul and Ut, i)r~ 
pendencies. 4to. Lend. ISC'). (a.) 

CAIIFIRISTAIJN, a inuiint.'iinous country of 
Asia, situated partly upon the Hindoo Coosli, and 
partly upon the Beloor Taugh. Its bouiidarii's arc 
Caubul, Uudukshaun, and Bulkh. 'I'his territory 
consists of vast mountains covircd with snow, in. 
closing a few narrow but fertile valleys. It is 
inhabited by a singular people, the Cuufirs, who, 
in religion, manners, and institutions, have remained 
entirely distinct from all their neighbours. 'I'lieii 
religion is entirely Pagan, and they elierish the dead¬ 
liest antipathy against the IMahoinetaii name. To 
have killed a Mussulman is tlic highest glory at 
which a Cnufir can aspire. I'heir religious obser¬ 
vances bciir no resemblance to those estiflilislud in 
any part of India. They ackiiuivledgc a supreme 
Deity, whom they call Inira; tiiul, in their ceremo¬ 
nies, represent him by a stone called Inirtun, or the 
holy stone. But tlicy observe, “ This stands for 
him, but we know not his sliape.” Thiy have be¬ 
sides numerous inferior deities, consisting chiefly of 
deceased Caufirs, who have distinguished themselves 
by any eminent qualities. The best mode of secur¬ 
ing an apotheosis, is by giving numerous feasts to the 
village, hospitality and good cheer being held by this 
people in the highest veneration. I'he Caufirs are in 
almost rontinual war with their nc'ighhours. They 
sometimes openly attack, but more eouinioaly seek 
to surprise, their enemy. On succeedii.g, they set 
up a war-cry, sing a song of triumph, uiul uiass.acre 
all without distinction. Numerous privileges are at¬ 
tached to the having killed a Mussulman. He wiio 
has performed this exploit, may wear a turban stuck 
with feathers, mpy flourisli his axe over his head in 
the dance, and may set up a pole before his door, 
with a pin stuck in it for every slaughtered enemy. 
Their arms are bows, four and a half feet lung, with 
light arrows, sometimes poisoned. When pursued, 
they unbend their bows, and use them as poles, by 
the aid of which they leap from rock to rock with 
astonishing agility. About thirty years ago, all their 
neighbours united in a general confederacy for the 
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Caiiri«ii> extirpatioa of the CauBrs. They penetrated the 
*11"^ country in ^very direction, but found themselves ud> 
C»viili>j iible to maintain their ground, and were oou obliged 
, ^ to retire witlr considerable loss. 

■ The Caufirs are hospitable in the extreme. A 
arriving at one of their villages is not onl^ 
welcomed, but is expected to visit each of the prtnci« 
pal men, where lie is regaled with every dainty which 
the house can afibrd. Tlieir wealth consists of cattle 
and slaves ; the latter are always their own country* 
men, as they never spare the life of a Mussulman. The 
government is chiefly conducted by consultations 
umoiig the rich men. Their dress consists princi¬ 
pally of goat-skins, with the hair turned outwards, 
two of which form a vest, and other two a kind of 
petticoat. They are less addicted to hunting than 
the Afghauns. I'bc favourite arausement is dancing, 
of which they never tire. They cannot accommo¬ 
date themselves to (he Asiatic practice of seating 
themselves cross-logged on the ground, but sit in 
the Kuropcan manner on benches and stools. They 
also use tables, and drink wine copiously, though not 
to intoxication, out of silver cups. These European 
habits have given rise to the hypothesis of their be¬ 
ing a Ureek colony, left during the expedition of 
Alexander; Init all probability of this seems de¬ 
stroyed by the circumstance that their language con¬ 
tains no (ircek admixture, and is closely allied to the 
[Sanscrit. The two chief towns, or rather villages, 
of the ([aufirs, are Caumdaisli and Tsokooee, The 
former contains five hundred houses. See Mr El- 
phinstone's valuable Account of Caubul. (B.) 

CAVALLO (Tibeiuus), an electrician and natu¬ 
ral philosopher; born at Naples 30th March 17t9; 
.and son of a physician established in that city. 

His father died when he tvas only eleven years 
old; but he received a liberal education through 
the kindness of his friends, and completed his studies 
at tiu: University of Naples. He was originally des¬ 
tined for commerce, and came to England in 1771, 
in order to obtain more complete information re¬ 
specting the various objects of mercantile pursuit. 
But he soon abandoned his intention of adopting 
that mode of life, and determined to devote his time 
almost exclusively to the cultivation of science, and 
to litcr,-iry employments connected with it. The 
splendid improvements whicli had been lately nude 
in electricity, easily directed his earliest attention to 
that amusing department of natural philosophy; but 
his studies were by no means confined to that sub¬ 
ject; and the extent of his diversified researches 
may be understood from an enumeration of his prin¬ 
cipal publications. 

1. Extraordinarif FAectricitjj of the Aimoephere in 
October 177.'*. Phil. Trans. i776> P* 4 j 07. This 
observation was made at Islington, where the author 
then resided; and he seems to have been in some 
danger of becoming, like another Richmann, a mar¬ 
tyr to his zeal in pursuit of his favourite science; for 
he says that he felt a number of severe shocks, while 
he was holding the wire of his kiH. 

2. An account of some new Electrical Experiments. 
Phil. Trans. 1777, p- 48. Hc here describes Wo 
atmospherical electrometers, and an exhausted tube 
containing some quicksilver, for illustrating the na¬ 
ture of electrical excitation. A paper of Mr Henly, 
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in the some volume, contains also some cammunica- 
tions from Mr Cavallo, and in particular a retqarit 
on the opposite electricities which he detected b 
the bow and strings of his violin. 

3. Neto Electrical Experiments, Phil, Trans. 
1777, P« 388. Relating to changes of the coloutw* 
of pigments, witli a description of a pocket electro¬ 
meter. 

4. A cwnpleie Treatise on Electricity, 8vo. Lon¬ 
don, 1777, German by Gehler, 8vo. Leipz. 1785. 
French by Silvestre, 8vo. Paris, 1785. Ed. 4, 3 vols, 

8 VO. London, 17.Q5. 

This Emy contains a clear and familiar account 
of the principal facts reM)ecting electricity, wliich 
had been discovered at the time of its publication, 
as well as of the best apparatus and of the most in¬ 
teresting experiments. The first part relates to the 
general laws of tlie science; the second to the hypo¬ 
thetical theories, by wbicb difierent authors have at¬ 
tempted to explain them, but without any mention of 
the calculations of Alpinus and Cavendish ; the third 
part gives an account of the practical arrangement 
of electrical ^paratus, and the fourth of some ori¬ 
ginal experiments and instruments; the fifth part 
in the later editions, is a republication of the author's 
Essay oh Medical Electricity. To the fourth edi¬ 
tion a third volume is added, containing an account 
of tlie recent discoveries respecting animal electrici¬ 
ty ; of the author’s multiplier, for detecting the pre¬ 
sence of small quantities of electricity, by the re¬ 
peated operation of two condenstYs coimected toge¬ 
ther ; and of some original and very important ex- 
perimenut, relating i>rincipaily to llte eftect of the 
contact of different metals with each other, and ex¬ 
hibiting an imperfect outline of those properties, 
which have sin< e furnished Volta and Davy with 
their ingenious explanations of the phenomena of 
tlie electrochemical battery. 

Mr Cavallo has inadvertently attributed to Nollct 
the honour of having first entertained the opinion of 
the electrical nature of thunder and lightning: the 
German Imnslator has thought it necessary to vin. 
dicate the scientific character of his own country, by 
laying claim to this conjecture on behalf of Winkler, 
but Mr Silvestre has remarked, with a laudable im¬ 
partiality, that both Germany and France must on 
this occasion give way to England, since the first 
suggestion of the identity is found in a paper of 
Stephen Gray, published m the Philosophical Trans- 
actions about 1735. 

5. An account <f some nctv Experiments in Electri¬ 
city. Phil. Trans. 1780, p. 15. Consisting of re¬ 
marks on Professor Lichenberg's discovery of the 
peculiarity of the figures exhibited by strewing 
powders on the cake of the eicctrophorus; witli an 
account of two improved electrometers. 

6. Tltermometrical Experiments and Observations. 

Phil. Trans. 1780, p. 585. This was a Bafcerian 
lecture, delivered by appointment of riio President 
and Council of the Royal Society; an appointment 
which entitles the lecturer to a small fee, left by the 
will of Mr Henrv Baker, but wbicb is commonly 
considered os rather compUmentm than lucrative. 
Tliese experiments relate to the efiect produced bjr 
colouring the bulb of a therjnoineter die 

sun’s rays, and to the intensity of be^ct mrorent 
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Cavatlo. distances from its source. The most refrangible 
colours appeared to absorb the most heat; and it 
was observed that even the day-li^ht, without sun- 
shine, occasioned a perceptible diTOrence m the in* 
\ ^^ations of the different thermometers. 

7. An Essay on Medical Electricity, 8vo, Lon« 
don, 1780. It is seldom that persons not medical 
have been sufficiently incredulous in their'opinions 
respecting the operations of remedies; and the whole 
of the expectation held out in this work, has cer¬ 
tainly not been fulfilled by later experience: but, as 
a candid and distinct relation of cases, it may still 
have its value. 

8. Account of a Luminous Appearance. Phil. 
Trans. 1781, p. 339. One of the permanent arches 
since found to be connected with the aurora borea¬ 
lis. It was so brieht that the stars could not be 
seen tlirough it, and lasted about an hour. 

9. Thermometrical Experiments. Phil. Trans. 
1781, p. 509 . A Bakerian lecture, relating to the 
evaporation of ether, to the expansion of mercury, 
and to a thermometrical barometer; that is, a very 
delicate thermometer, for ascertaining the tempera¬ 
ture of boiling water nt different heights above the 
level of the sea, according to the idea then suggest¬ 
ed by Sir George Shuckburgh, and very lately re¬ 
sumed by other natural philosophers. Mr Cavallo 
observes iliat the instrument has the advantage of 
being very portable; but that unless the quantity of 
water be considerable, its boiling temperature will 
be sotnewhat unsteady. 

10. ^ Treatise on the Air and other Permanently 
Elastic Fluids. 4to, Lond. 1781. This elaborate 
work commences with die principles of chemistry 
and of hydrostatics, and proceeds to relate all the 
known properties of the different kinds of elastic 
fluids, many of which had been very lately discover, 
cd; these are followed by an account of some origi¬ 
nal experiments, for example, on the gas produced 
by the deflagration of gunpowder, which is found to 
be chiefly nitrogen and carbonic acid, without any 
nitric oxyd; on the explosion of hydrogen mixed 
with atmospheric air, and on the evolution of gus 
from plants, respecting which tlie author finds sonic 
reason to differ from tlie opinions of Dr Ingcnhurz. 
Considering that Mr Cavendish had not then dis- 
covered the composition of the nitric acid, it must 
be allowed that the experiments oti gunpowder may 
justly be deemed an important step in the progress 
of chemical science. 

11. Description of an Improved Air Pump. Phil. 
Trans. 1 783, p. 435. The improvement was made 
by Haas and Hurter, and consisted in a mode of 
opening the valve of oiled silk mechanically, when 
the elasticity of tlie air became too weak to raise if. 
The rarefaction obtained wont to abdut the thou- 
sandth of an atmosphere: in this state the air trans¬ 
mitted electricity, with a light equably difiused; and 
the bails of the electrometer exhibited no divergence. 
Some later improvements are said to have carried 
the rarefaction to 5 A 0 . 

12. Description y a Meteor. Phil. Trans. 1784, 
p. 108. Hfis observation was made at Windsor, 
and is highly valuable, from the circumstance of a 
noiasrisiu^undef having been heard, about ten mi- 
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nutes after the explosion of the meteor was seen; Cxiallo. 
hence the author concludes that its direct distance 
was ISO miles, and its height 56 ^. * 

13. The History and Practice ^MrOstation, 8vo, 

Lond. A work of temporary rather than of per- . 

manent interest; but which it was the mpr.p ti.' 
tural for Mr Cavallo to undertake, as he was one of 
the first who had made experiments on the means of 
emiploying hydrogen for raising bodies into the air 
by Its levity. 

14. Mineralogical Tables, f. Explanation. 8vo, 

Lond. 1785 ; containing a comparison of the ^iffer- 
ent systems of mineralogical arrangement then most 
generally adopted, but at present almost wholly su¬ 
perseded by Later methods. ^ 

15. 16 . Magnetical Experiments and Observations. 

Phil. Trans. 1786, p. 62 ; 1787, p-6. Two Bakc- 
rian lectures; the former relates chiefly to the mag¬ 
netism of brass, and of some other metals, generally 
rendered discoverable by hammering them; in tlie 
latter, the same subject is continued; and it is shown 
that the same powers may be detected in tlie metals 
in question without hammering them, if they are 
placed on a very clean and wide surface of quick¬ 
silver. The limit, at which red hot iron begins to 
be attracted by a magnet, is found to be tlio heat at 
which it ceases to be visible in the daj'-liglit. A 
considerable change is observed in the magnetic 
powers of iron during its solution in acids: and the 
author endeavours to apply these experiments to 
the explanation of the variation of terrestrial mag¬ 
netism, as derived from the effects of heat, and from 
internal changes in the constitution of the earth. 

Mr Benoct has endeavoured to explain the pheno¬ 
mena observed by Mr Cavallo, from the accidental 
operation of foreign causes, but he has not been per¬ 
fectly successful in the attempt. 

17- A Treatise on Magnetism in Theory and 
Practice, 8vo. Lond. 1787- Ed. 3. 1800- The ar¬ 
rangement resembles that of the I'reatise on Electri¬ 
city ; under the head of Theory the name of Alpi- 
nus is mentioned with due respect. The original 
experiments are chiefly reprinted from the Philoso¬ 
phical Transactions : there is also a description of 
an improved mode of suspension for a magnetic 
needle, and there arc several letters from Dr Lori- 
nier on tlic terrestrial variation. 

J 8 . Of the Methods of manifesting the presence of 
small quantities of Eleclr, iiy. Phil. Trans. 1788 . 
p. 1. In this Bakerian lecture, Mr Cavallo proposes 
an improvement on Volta’s condenser, and makes 
some remarks on Mr Bonnet's doubler, which he 
thinks objectionable on account of the impossibility 
to deprive the plate of a small quantity of electricity 
adhering to it. His own instrument has the advan¬ 
tage of avoiding the friction to which the condensers 
and doublers in their original form were liable. 

19 . Of the Temperament of musical intervals. Phil. 

Trans. 1788. p. 238. The author’s particular ob¬ 
ject is to calculate the exact scale for the division of 
a monoebord, accafding to the system of a perfectly 
equal temperament: but he very candidly remarks, 
that “ for playing solos,** the usual temperament is 
the best, ** giving the greatest effect to those con¬ 
cords which occur most freqoently ;*’ and he says, 
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Cav^, that when a'harpsichord was tuned according to the 
scale laid down on this nionochord, the harmony was 
/ perfectly e'qual throughout, and the efll -t “ the same 
* as if one played in the key of £ natural on a harpsi- 
, chord tuned in the usual manner." 

■ ' C.AQ,.ncscriplion of a 7iew electrical Inatrument, ca* 
pahleoj collectirij^ together a diffused quantity of Elec* 
tricit^. Phil. Trans, 1788, p« 255. 'I'his collector 
consists of a fixed plate of tin, situated between two 
moveable ones; it is said to be more certain in its 
operation than the condenser, the results of which 
ar* liable to considerable irregularities from various 
' accidents, and to be more free from the inconvciii- 

enee of permanent electricity than the doubler. 

21. Description of a Micrometer, Phil, Trans. 
17.91, p. 2S5. Description and use t}fthe Mother of 
Pearl Miaumeler. 8vo. Lond. 1793. A thin slip of 
mother of pearl ivith a fine scale engraved on it, 
placed in the focus of the eye-piece of a telescope : 
its principal use is for ascertaining the distance of an 
object, of known dimensions, by its apparent magni¬ 
tude thus measured; for instance, for judging of the 
distance of a body of troops, in military operations: 
the mother of pearl is found to be more convenient 
than glass for receiving the divisioiw, and to be snf- 
fich-ntly transparent for transmitting the images of 
the respective objects. 

22. On the Multiplier of Electricity, Nicholson’s 
,/oHrnal, I. p. .‘}9 t. 1797* In this letter Mr Cavallo 
attempts to show the advantage of his instrument 
over doublers of all kinds: Mr Nicholson, in a very 
respectful answer, expresses his doubts whether the 
objections to the doubler do not arise from its ex¬ 
treme sensibility only, as demonstrating the existence 
of an electricity too weak to affect the other instru¬ 
ments compared with it: Mr Cavallo had however 
remarked, that the inconvenience partly arose from 
the greater intensity of the charge communicated to 
the plate of the doubler during the operation, which 
required a longer time for the restoration of the na¬ 
tural e<|uilibrium. 

2.'J. An Essay on the medicinal prbjierties of factiti¬ 
ous Airs, ivilh an Appendix on the nature of the Blood. 
8vo. London, 1798. The modern improvements in 
pneumatic chemistry have been still le.s,s productive 
of advantage to practicjil medicine, than the dis¬ 
covery of the powers of electricity, and this work 
can scarcely be con.sidered as having conferred any 
material benefit on the public. 'I'he observations on 
the blood arc chiefly the result of .a minute and care¬ 
ful microscopical examination its particles, buttlie 
author was not particularly happy in the light which 
he employed for viewing them. 

24. Elements of Natural or E^rimental' Philo- ' 
sophy, 4 vols. 8vo. Lond. 180.8. This work, the last 
and 'most valuable of the author’s publications, will 
long serve us a useful manual of the most important 
parts of the ineebanicai and physical sciences, 'fhe 
first volume is devoted to mathematical and practical 
meclianics; beginning with matter and motion, and 
^proceeding to simple machines. The second relates, 
first, to fluids j to the principles of hydrostatics, co¬ 
hesion, hydraulics, pneumatics, sound, and music; 
and secondly, to the most important parts of che¬ 
mistry. In the third volume we find the doctrine of 
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heat, optics, electricity, ^ind magnetism; and the 
fourth, besides astronomy and the use of the globes, 
contains a compendium of the history of aerosta¬ 
tion ; an account of meteors, including the recent dis¬ 
coveries respecting aeroliths; and a collection 
fu) tables. 

25. Mr Cavallo was also an occasional contributor 
to several Periodical Ptdtlkations ; and his critical 
articles were not in every instance anonymous. He 
was made a Member of the Uoyal Academy of Na¬ 
ples in 1779, and a Fellow of the Royal Society ol 
London in the mouth of December of the same 
year. 

It is impossible to hesitate in attributing to Mr 
Cavallo the possession of very cansiderabic powers 
of mind; but these powers seem to have been of a 
different nature from those which have distinguished 
some other individuals, remarkable for the faculty of 
acute reasoning, and brilliant invention, ami appa¬ 
rently born to succeed in the highest flights of ge¬ 
nius. Mr Cavallo's talents appear to have had more 
of the imitative character, and to have been rather 
calculated for the attainment of excellence in the 
fine arts than in science; but his memory was un¬ 
commonly retentive, and his industry seems to 
have been indefatigable. He used to relate, that 
when lie was first compelled to study Euclid, ho felt 
himself utterly incapable of comprehending the train 
of argumentation, and he was obliged to get the whole 
work by heart, both propositions and demonstra¬ 
tions, in order to impress the conclusions strongly 
on his mind; this expedient answered his purpose 
very well, as long as the impression lasted; but after 
some years he had forgotten his task, and he was 
obliged to go through the whole again,, in the same 
manner, still finding it easier to commit the eight 
entire books, witli all the unmeaning letters of re¬ 
ference, to the care of his ever faithful memory, 
than to acquire the spirit of the mode of reasoning, 
and to anticipate the steps of the demonstration; 
although, after having performed this second labour, 
he felt himself sufficiently master of the subject. It 
may be oliserved that he possessed considerable skill 
in music; and music was called by the ancients an 
imitative art; a description which may indeed be 
somewhat objectionable, with regard to tlie province 
of the original composer, who creates something al¬ 
together unlike what had ever before existed; but 
which may not improperly be applied to the occupa* 
tioii of a performer; and Mr Cavallo, even when his 
hearing was impaired, still retained a very correct 
taste in tlic execution of vocal music. Hu possessed 
also his country’s aptitude for the painter’s art; and 
he was particularly happy in cutting out striking 
likenesses of his acquaintances in paper. The prin¬ 
cipal object of his life was to collect and arrange the 
labours of others; and he was so much in the habit 
of collecting, that he had for many years made it 
his-amusement to collect specimens of the band 
writing of eminent persons, which he had extended 
to an immense number of individuals, of diflerent 
ages and countries. But he was by no means inca¬ 
pable of copying from the great book of nature; and 
he made, in the course of bis various researr])^, a 
number of original experiments, well csjiiyatcd to 
4 p 
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C.iv.illo ilUistrate particular quostiong, relating to the sciences 

Cal in cultivated. In the latter part of his life, 

ho had discontinued his attendance at the meetings of 
' y the Royal Society, as well as his contributions to the 
' ’l^niactimis; but he was in the habit of frequenting 
some other literary conversations, at which he con* 
stantly met some of his oldest and kindest friends. 
A short time before his last illness, he was en^ged 
in some experiments on Mr Deluc’s perpetual pile 
of paper, and on the electricity of different speci* 
mens of crystals; but he does not appear to have ob¬ 
tained any new results from these investigations. 
He died at his residence in Wells Street, on the 
Sbth of December I8O9, and was buried in St Pan- 
eras Church Yard, near the tomb of General Paoli, 
with whom he bad long been on terms of the great¬ 
est intimacy. Litcrart/ Memoirs of Livhtg Authors ; 
Dunce a Collection <f Portraits ; Gent. Mag. 180<); 
Suppl. Monthly Mag. 1810. p. 86’; Aikin’s General 
Biographyf Vol. X.; Chalmers’s Biographical Dic¬ 
tionary, Vol. VII. (x. A.) 

TMi lit .iml CAVAN, CoCKTV, is situated midway between 
Diwiioiis. jjnd the Atlantic Ocean, from the shores 

of which its eastern and western extremities arc each 
distant about 14 miles. Its boundaries towards the nortli 
are the mountains of Uullynageeruh and Slievc Russel, 
and the waters of Lough Erne; the mountains of 
Leitrim mark its western extremity, while Bruce hill 
rises abruptly on the south. Its greatest length, from 
east to west, is about 51 English miles; and its great¬ 
est breadth, from north to south, 28 miles. Its area 
rontains 758 square miles, or about 49!).957 English 
iicics. It is divided into seven baronies; Castlerag- 
lian, Clonmahon, Clonkec, Upper Loughtee, I..ower 
Loughtee, I'ullygarvy, TuUyhanco, and Tullyhiui; 
and rontains 30 parishes, of which 26, With 24 
churches, are in the diocese of Kilmorc, three in the 
diocese of Ardagh, and one in that of Meath. The 
principal places in it are Cavan, Kilmore, the sec of 
a Bishop, Killyshandra, Bclturbet, and Virginia; but 
they are all very small. 

Fnee of the Cavan is almost entirely covered with hills; and in 

Cuuntr}. the north, the surface, soil, and climate, arc equally 
bleak and uncomibrtable. In some places, however, 
the appearance of the country is more favourable, 
especially in the vicinity of Farnimm. Bogs and lakes 
arc very numerous; so that, according to Nir Young, 
they, together with the hills, occupy at least half the 
county. The greatest part of the waters, which issue 
from the lakes of West Meath, flow through Cavan, 
till they discharge themselves into I.«Mgh Erne, and 
in their passage, in some places, they expand into 
small lakes, and in others, retain the appearance and 
character of livers. ’I'he shon-s of many of these lakes 
are very beautiful. The form and outline of Lough 
Ramor, near Virginia, arc good, but the Ivanks are 
flat; towards the upper end of it, there is some little 
wood. It Contains pike and trout. Near Bruce hill 
is the great lake of Gawoagh, out of which the Erne 
flows. Between Bailyborough and King’s Court, on 
the summit of a mountain, is a famous pool, called 
Lough-an-Leighaghs, or the healing lake. To its wa¬ 
ters many healing virtues are ascribed; but its natu¬ 
ral pMHili»ities are more undoubted. It is never ob¬ 
served abofi^ stated level; it. has no visible outlet, 
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nor any apparent source from which A derives its Cifva. 
waters; aixi it never has been found to vkry in tern- 
pernturc. Its extent is not above one square rood; ^ 

on the surface the water is clear, butdeepef it is mud- 
dy; and its medicinal qualities are said to reside in '* 
this mud. Perhaps the finest lakes in the p,omr.. - 
ty, with respect t** picturesque beauties, ar? tiiosc 
near Farnham, which communicate with each other 
by a river. 

The principal rivnr is the Erne; the source of it 
has been alieady noticed ; it flows through the ba¬ 
rony of TuUyhanco, where it forms the e.x tensive 
Ixiugb Oughtcr, contiiining many islands, among 
which is Cloghter, wh<re Bishop Bedel was contined 
by the rebels, in 1641. 1‘rom this lough the Erne 
flows with an increased stream to Bclturbet, and dis¬ 
charges itself into Lough Erne. » 

There is not much variety of soil in this county ; Soil, 
in the north it consi.sts principally of a cold, wet clay. 

Near Farnham, it is a good loam, lying on slaty gra¬ 
vel, limestone, or blue whinstone; from Cavan to 
Bclturbet, it is dry, rocky, and rough; fiom Kelly- 
shandra to Knockwinn, dry gravel; ami from Cavan 
to Virginia, heathy. In many parts, especially about 
Kilmore, there is plenty of limestone, but it is litllo 
used for agricultural purposes; near Killyshandra, 
there aio beds of marl, which is laid on the heathy 
moors with success. Tliere is said to be coal in Slievc 
Russel, but if there is, it is not worked, as the county 
is supplied with it from Nevvry. A great deal of turf 
is also burnt for fuel. According to the Natural 
History ef Ireland (Dublin, 1726), iron ore was for¬ 
merly dug “ in this county, in a place called Doubally, 
in a dry mountain.” At present, it is nut known. 

There arc several mineral waters in Cavan, particu¬ 
larly at Swadlingbar.Derrylesler, Ucrrindafl, and Owen 
Brien, but they liavc not boon accunatcly analysed. 

The largest estates in this county arc two of 30,000 Agriculture, 
and 26,000 acres: besides these there are none of very 
gieat extent. Nearly the whole of the land, or about 
three filths, according to Mr Young, is under tillage, 
but the agriculture in every respect i.s very bad. The 
size of the farms is from 50 to 100 acres, but these are 
generally divided into farinsof from two to twenty acres, 
which are relet to the manufacturers or “ cottars,’* 
who pay a high rent for th-m, by means of their otlier 
employments. Their principal object is to raise a suf¬ 
ficient quantity of oats aixl potatoes to feed their fa¬ 
milies, and of flax to give « mploymont to the women 
and children. Most of the land is dug with the .spade 
and trenched as in Armagh; where the plough is used, 
they put three or four horses to it; and when Mr 
Young visited the county, he found that all over it, 
the horses were yoked to the plough and harrows by 
the tail; that practice, however, is now disused. Al¬ 
most the only grain sown is oats, which are reckoned 
to be in the proportion of seventy to one, to all other 
grain ; there is scarcely any wheat. In 18O9, there 
were 4300 acres of flax, from which 6500 bu.shcls of 
seed were saved. Though Uic very tops of the hills 
are tilled, yet it does not appear that this county pro. 
duces more grain than is necessary for its own con¬ 
sumption ; nor has the bounty on the inland carriage 
of corn to Dublin increased the very trifling quantity 
brought to that market. From the coldness and mois* 
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C*^ tur« of the^climatc', ail tiic com of Caran is obliged to CAVANILLES (Amtonio Josefii), a Spa* 
be kiliwdrVcd. nish Ecclesiastic, who devoted himself with great 

* The sto(Hi.fnrras generally consist of about 100 or assiduity to tlie study of Botany, and has publish* 

150 acres; the farmers buy young cattle and sell them «d several important works, was born in 174^ at 
> without fattening; a few, however, fat bullocks Valencia. He received his first education among 
- or she^p, but the latter are very poor. There arc very the Jesuits in that university, and he ever retained 
few dairy farms, though from these, as they arc iu the the urbanity of character and manners characteristic 
richest parts of the county, a good deal of butler is of that celebrated order of men. These were, in 
sent. Many pigs arc kept by the cottars; and near all him, accompanied with more estimable qualities of 
the cabins are to be seen goals tethered to the tops of the heart than arc usually attributed to that order, 
the hanks, or '* (Jilches," as they are here called, which or than any other exclusively possesses, lie early 
divide the fields. devoted himself to the studies of divinity and philo* 

Woods. Cavan was formerly celebrated for its extensive sophy, and was distinguished for diligence and abili* 
woods, and trees of an immense size; but, at present, ty, not only in these pursuits, but in the mathema- 
it is in general bare of timber, except near Kilrnorc, tics, history, and belles lettres. He afterwards re* 

Tarnliam, and a few other places. Mr Wakefield re> moved to Murcia, where he acquired so much credit, 
niatks, that the ash is confined to parts of4his county, that he was chosen by the late Duke de I'lnfantado 
anil to T) nine and JVinianagli. to superintend the Vacation of his sons. In the 

Manufac. The linen manufacture is the staple; chiefly a thin house of this nobleman he was perfectly domesticat* 

(uicr. linen sevcii.ciglilhs wide. The weaving of it, how* ed, and when, after a course of years, the death of 
ever, is nut so general as the spinning of the flax, which bis patron broke up a circle of more than usual do> 
is the principal employ uu nt of the women and children incstic virtue and felicity, at least in tliat elevated 

ill all paits of the county. Kiilyshandm and Cnolhill rank of life, the Abbe Cavanilles became only a 

are the principal markets for linen; in the latter, great more valuable and confidential friend of the surviv* 
qiianiitii's of brown linen are sold. There are several ors. He accompanied the sons of the Duke, in 
bleaching greens in the county. It is probable, how> their father’s lifetime, to Paris in 1777, where he 

ever, Uiat the cotton manufacture will root out that of resided twelve years, adding to his various informs* 

linen, us, from the greater demand for cotton goods, it tion, and particularly cultivating the science of Bo* 
has already induced the manufacturers of Cavan to tany, w’itli all tlie aids which that celebrated capital 
turn much of their attention to it. The food of the was so well calculated to afibrd. Here he w^ more 
inhabitants is very plain and frugal, being little else parUculariy associated with the famous Jussieu, and 
besides oatmeal, potatoes, and milk; the two first arc the pupils of his school. From the Linnsean bota* 
the only provisions for sale in any of the markets, nists of Paris he was a good deal estranged. Yet he 

‘J'he labourers are paid partly in money and partly in acquired a great inclination towards the Swedish 

goods, and the w eavers till enough for their own food, school, and imbibed many of its good principles. 

Coiinty^ county cess or tax is not collected per acre, The first publication of the Abbfi Cavanilles was 

Cess. but by a division called a “ carver.” A town land is in French, entitled Observations sur fartkle “ Er* 
tlividui into so many carvers, each of which, though pagiie" de la nouvtlle Enc^clopedie. This pamphlet 
of a totally diflen-nt extent, pays the same sum. contained a defence of his country, against what ap* 

PoruUiiou. Aceonling to Ur Beaufort, in the year J79i» there neared to him an unfair attack upon it; but we 
were lb',.}14 liouses ; 1,570 inhabitants ; 15.4 Irish know not tlie particular subjects of the discussion, 

acres to a house ; 3471 inhabitants to a square Irish Wc have no difficulty in conceiving that they might 
mile; 1‘2.£)28 houses of one hearth; 571 of two; be manifold, and that there were few opinions upon 

122 of three; t>5offour; 34 of five; 36 of six; 15 of which a man of Cavanilles' correctness and orUio* 

seven ; 13 of eight; 7 of nine ; 7 of ten ; 19 more doxy of character, to say nothing of his patriotism, 

than ten, and under forty-four; none returned above w'as likely to .agree with the writers of the above 
forty-four; 55.9 nwv, and 2763 belonging to paupers, mentioned celebrated work. 

The total 13,13,9. A census, taken in 1797, slates He soon after devoted himself to a study which 

the number of houses at 18,056, which, reckoning as promised him a less thorny path. In 1785 he pub* 

Dr Beaufort (loo^, five persons to a house, vt'ould give lished at Paris his first Dissertation upon MonaJet- 
a population of 90,280. According to Mr Wakefield, phous Plants, a Latin 4to, containing the species of 
this county contains at least 6000 freeholders, one the genus Sida, with some plants nearly related 
half of whom, he says, neglect to enrol their names, thereto. The plates, uncoloured, were executed 
But there were registered up to February 1815, 134 from his own drawings; as were those of the rest of 
fifty pound freeholders, 177 twenty pound, and 5720 his numerous publications. The specimens deline- 
forty shillings: in all, 6031. Of these, according to ated in this first essay, were too small and imperfect, 
the same author, 1000 arc under the Earl of Farnham, In that respect his following dissertations, making 
and his relation Colonel Barry. Tlie pro]>ortion of Ca« ten in all, have a considerable superiority. His sub* 
tholics to Protestants is as five to one; but tliere is only sequent figures were also better engraved. I'he de- 
one Catholic who possesses landed pro|)crty to a consi* scriptions arc full and correct; tlie new species nu - 
drrabic extent. I'he Proti’stants are mostly dissenters, mcrous; and the specific characters tolerably classi- 
See Coote's Statistical Account of Cavan^Dr cal, though not quite uncontaminated by the fecble- 
Beaufort’s Memoir of a Map ^ Ireland.~^Vlsike- ness and ambiguity of the French school. This work, 
field’s Account of /re/an(f..>-Y«nmg’s Tow in Ire- in its beginning, not being received by t^..-jIiinniEan 
land. (c.) botanistt of Paris, and especially by L’H'eritier, with 
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C.)va»illB,». any respectful attention, the author, in an evil hour, 
induced to complain, in the Journal de Paris, 
of neglect, and of injustice. L’Heriticr had not no- 
y tic^ the book in his Stirpes Nova;; had published 
TTie same plants by different names, without citing 
Cavanilles; and had even antedated some of his own 
Fasciculi, to conceal, as it appeared, this literary in¬ 
correctness. tlis reply could not, in the opinion of 
unprejudiced witnesses, clear him of illiberal con¬ 
duct ; though, it is very certain, he neither did nor 
could borrow any thing from Cavanilles. It would 
have been better to have declared tho truth; that 
his own plates were already engraved with different 
names, or that lie had at least chosen such as seem¬ 
ed to him preferable. The authority of L'lleritier's 
works, by their transcendent merit, bus prevailed, 
while Cavanilles has retained all the credit due to 
correctness of principle and intention. The 9th and 
lOlh fasciculi of Cavanilles, on the Moitadelphous 
J'lants, were indeed published at Madrid, to which 
place the author returned in 1790. The number of 
plates, in the whole work, arc 296 , many of which, 
especially in the earlier part, contain several species. 
It cannot be denied that the merit of thi.s work kept 
increasing a.4 it advanced. Tlie abilities of the 
writer gained strength by exercise, and his know¬ 
ledge was enriched by experience. He is charged 
with admitting, as monadelphons, too many plants, 
the union of whose stamens is very slight or uncer¬ 
tain ; but it were ungrateful to complain of any book 
for the riches of its materials. A more real fault Ls, 
that usual one, of too great, and artificial, a subdivi¬ 
sion of genera. This is also the fault of tlie school 
in which he studied, though the great man at its 
head is perhaps as free from it as any leading writ¬ 
er. 

Soon aflerwards the Abbe Cavanilles began a 
larger and more comprehensive publication, in folio, 
entitled, leones et Descriptiones Plantariim qua: aul 
sponie in Ilispania cresenni, ant in Iloriis hospilan- 
lur. The first volume appeared in 1791, containing 
100 plates, with ample descriptions. It was follow¬ 
ed by five more, of equal size and merit, the lust of 
which came out in 1801. The whole work is en¬ 
riched with critical remarks, and with much econo¬ 
mical, as well as what may be called picturesque and 
sentimental, matter, respecting many native Spanish 
plants. The exotic part of these volumes is derived 
from the highly v.alunble and novel discoveries of 
the .Spaniards in Mexico, IVru, and Chili, and the 
acquisition.s of some voyagers to New Holland .‘iiul 
the I’hilippine Islands. Ilcnce numerous very line 
plants, originally discovered by our own celebrated 
circumnavigators, but unfortunately not yet publish¬ 
ed by tlieni, have first been made known in the pages 
of Cavunillcs. 

In the course of (he botanical tours of our author, 
he collected materials for a general Historij tf the 
Kingdom of Valencia, which appeared in 179.'>, in 
Spanish, making two volumes. This work, which 
we have never seen, is said to be rich, not only in 
what relates to the three kingdoms of nature, but 
likewise in statistic and antiquarian information. 

llrivinjVf^n ,Iune 1801, been entrusted with the 
DirectorshipSif the Jloyal Garden at Madrid, he. 
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published in 1802, another work in his native tongue, C.ivsuillK 
containing the characters and descriptions of the „ ( H , 
plants demonstrated in liis public botanical lectures, jl'v 
To these arc prefixed an exposition of the clement-' ~ ^ 

ary principles of the science, with explanatiqiis jof < 
botanic terms. Cav.milles was also a frequent and 
important contributor to the periodical work, en¬ 
titled Antdes dc Ciencias Naturales, publi.shcd at 
Madrid. Some observations of bis, translated from 
thence, may be found in Dr Sim’s and Mr Kdnig's 
Annals tf liotany, Vol. 1. 409- The first of these 
indeed, relative to certain seemingly lenticular bo¬ 
dies, supposed to have an important share in the im- 
pregiidtion of ferns and mosses, he has himself con¬ 
tradicted, as arising from an optical deception. His 
candid avowal of this, in a letter to Dr Swartz, is 
published in voliime second of the said Annah, 
p. .'<87* VVe think him also mislakun in the true 
stigma of the Iris, his 0 [)iniuii being sufiiciently re¬ 
futed by those of Kolrcuter and Sprengel, given in 
a note, in the very place just quoted; nor is his idea 
of the stamens of certain Asctcpiadcic correct. If 
he errs however, he errs with great authorities. 

Tho subject of our present memoir undoubtedly 
excelled more in practical observation, than in phy¬ 
siological speculation. He is said to have prepared, 
and partly printed, the first volume of a Hoilus Ma- 
iritensis, being a sort of sequel to his leones ; for it 
was intended to contain, not merely the figures and 
descriptions of curious or new plants from the gar¬ 
den, but also of rare dried specimens from the mu¬ 
seum at Madrid. This work, with any other pro¬ 
ject in favour of science which he might have form¬ 
ed, was cut short by his death, in M.ay 1804, in the 
fifty-ninth year of his age. An engraved portrait of 
the Abbe Cavanilles, at the ago of forty-four, is 
given in bchrader’s Nciies Journal, published at Er¬ 
furt, in 180;>. Dr Sw'artz in the Annals f IJutani/ 
above quoted, gives this testimony to his worth. 

“ Cavanilles was, like many* others, often rather 
hasty in his conclusions; but always eager to pro¬ 
mote science. He was, indeed, a man of a very 
noble mind, and of the most generous communica¬ 
tive turn ; so that I feel I have lost much by his un¬ 
timely decease, which 1 siiaii ever regret.” in these 
sentiments the writer of this article most .sincerely 
concurs. (j.j.) 

CAVENDISH (IltNii,), a groat ami justly ce¬ 
lebrated Chemist, Nuliiral I’hilosophcr, and Aslro- 
miincr; son of Lord Charles Cavendish, and grand¬ 
son of William, second Duke of Devonshire; born 
ihe lOtli of October 17.31, at Nice, where hi.« mother. 

Lady Anne Grey, daughter of Henry, Duke of Kent, 
had gone, though inelfcctually, for the recovery of 
her health. 

Of a man, vxhosc rank, among the benefactors of 
science and of mankind, is so elevated as that of Mr 
Cavendish, we are anxious to learn all the details, 
both of intellectual cultivation and of moral charac¬ 
ter, that the labours of a biograjiher can discover 
and record. Little, however, is known respecting 
his earliest education: he was for some time at New- 
combe’s school, an establishment of considerable re¬ 
putation at Hackney; and he afterwards went to 
Cambridge: but it is probable tliat he acquired his 
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Cdveii''lsli. taste for oxpcviniental investigation in great tnea* glances, which seem to have been soon lost and for- C«vpnfi; h. 
sure tVoni his father, who was in tl>e hcoit of amus- gotten by the inattention or want of candour of their 
ing hiniself'ivith meteorological observations and ap- successors. Hales had made many experiments on 
paratiis, and to whom we are indebted for a very nc- gases, but without sufficiently distinguishing iheir 
• .irsiu determination of the (le)>res$ion of mercury in different -kinds, or even being fully aware tliat fixed 
barometrical tubes, which has been made tlio basis air was essentially different from the common atmo- 
of some of the most refined investigations of modern . sphere. Sir James Lowther, in 1733, had sent to 
times. “ It has been observed,” says M. Cuvier, the Royal Society some bladders filled with coal 
“ that more persons of rank enter seriously into damp, which remained inflammable for many weeks ; 
science and literature in Great Britain than in other little imagining the extent of the advantages which 
countries: and tliis circuimtancc may natui'ally be ex- were one day to result to his postcrity'from the la- 
plained from the constitution of the British Govern- hours of that society, by the prevention of the fa- 
ment, which rendets it impossible for birth and for- tal mischiefs which this substance so frequently oc- 
tune alone to attain to distinction in the state, without casioned. Dr Snip had soon after suggested, that 
high cultivation of the mind; so timt amidst the unlver- the gas which stagnated in some caverns near Pyr- 
sal diffusion of solid learning, which is thus rendered nioni was the cause of the briskness of the water; 
ii)di.spcnsablc, some individals are always found, who Dr Brownrigg of Whitehaven had confirmed this 
are more disposed to occupy themselves in the pur- opinion by experiments in 1741; and Dr Black, in 
suit of the eternal truths of nature, and in the con- 1755, had explained the operation of this fluid in 
tcmplation of the finished productions oi^Went and rendering the earths and alkalis mild. Such was 
genius, than in the transitory interests of tHe politics the state of pneumatic chemistry wlien Mr Caveii- 
of the d.ay.” Mr Cavendish was neither influenced dish began these experimental rcscnrclies: He first 
by tlie ordinary ambition of becoming a distinguish- de.scribe» the ap]>aratus now commonly used in pro- 
ed statesman, nor by a taste for expensive luxuries cesses of this kintl, a part of whidt had been before 
or sensual gratifications; so that, enjoying a mode- employed by Hales and others, but which he had 
rate competence during his father's life, and being rendered far more perfect, by the occasional eni- 
clevaicd by his birth above all danger of being de- ployinent of mercury. He next relates the experi- 
.spi;.ed for w'ant of greater affluence, he felt himself nients, by which be found the specific gravity of in- 
cxcmpted from the necessity of applying to any pro- flanunable air to be about of tliat of common 
fcs.sional studies, of courting the approbation of the air, whether it was produced Irotn zinc or otherwise; 
public either by the parade of literature or by the first weighing a bladder filled with a known bulk of 
habits of conviviality, or of ingratiating himself with the gas, and then in a state of collapse; and also ex- 
mixed society by the display of .superficial acconi- amining the loss of weight during the solution of zinc 
plishinents. It is difficult to refrain from imagining in an acid, having taken care to absorb all the su- 
tbut his mind had received some slight iinprcs.siori perHuous moisture of the gas by means of dry potass, 
from the habitual recurrence to the motto of his fa- He also observed, that the gas obtained during the 
niily: the words cavendo tutus must liavc occurred solution of copper in muriatic acid was rapidly ab- 
perpetually to his eye; and all the operations of his sorbed by water, but he did not inquire furtlier into 
intellectual powers exhibit a degree of tviK/io« almost its nature. The second paper relates to fixed air, 
unparalleled in the annals of science; for there is which was found to undergo no alteration in its 
.scarcely a single instance, in which he liad occa.sion elasticity when kept a year over mercury; to be ab- 
to retrace liis steps, or to recal his opinions. In sorbed by an equal bulk of water or of olive oil, and 
17b(), he became a Fellow of the Royal Society, and by less than half its bulk of spirit of wine; to exceed 
continued for almost fifty years to contribute to the the atmospheric air in specific gravity by more than 
Philmophiial Transmimns some of the most inte- one half, and to render this fluid unfit for supporting 
resting and important papers, that have ever appear- combustion, even wlien added to it in the propor- 
ed in that t'olicction; expressed in language which tion of 1 to <) only. Mr Cavendish ascertained the 
affords a model of concise simplicity an<l unaffected quantity of (his gas contained in marble and in the 
modesty; ami exhibiting a prcci.sion of experiraen- alkalies; but liis numbers fell somewhat short of those 
tal donioiistratioii, eommensurate to the judicious se- which have been determined by later experiments: 
lection of the methods of research, and to the iiccu- he also observed the solubility of the supercarbonate 
racy of the argumentative induction ; and which liave of magnesia. In the third part, the air produced by 
been considered, by some of the most cniiglitencd fermentation and putrefaction i.s examined: Mac- 

historians, as having been no less instrumental in pro- bride had shown that a part of it was fixed air ; and 

inoting the further progress of chemical discovery, our author finds that sugar and water, thrown into 

by banishing the v.aguc manner of observing and rca- fermentation b} yeast, emit this gas, without alter- 
soning, that had too long prevailed, than by immedi- ing the quantity or quality of the common air pre- 
atcly extending the bounds of human knowledge viously contained in the vessel, which retains its 
with respect to the very important facts, which are power of exploding with hydrogen, exactly like coin- 

first made public in these communications. mon air: he also shows that the gas thus emitted is 

1. 2'hree Papers, containing Experiments on Fac- identical with the fixed air obtained from marble; 

tUious Air, (Phil. Trans. 176fi, p-141.) It had been and that the inflammable air, extricated during pu- 
observed by Boyle, that some kinds of air were un- trcfaction, resembles that which is procured from 
fit for respiration; and Hook and Mayow had look- zinc, although it appeared to be a little heavier, 
ed still further forwards into futurity with prophetic 2. Experiments on Rathbone Place Water, Phil. 
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c<t}'/>n(iij.lK Trans. 1767. P. 92. In t}«ia paper Mr Cavendish 
' shows the solubility of the supercarbonate of lime, 

which is found in several waters about London, and 
V is decomposed by the process of boiling, the simple 
Carbonate being deposited in the form of a crust: 
the addition of pure lime water also causes a pre* 
cipitation of a greater quantity of lime than it con* 
tains. These conclusions are confirmed by syntheti* 
cal experiments, in which the supercarbonate is form* 
ed, and remains in solution. 

3. An Attempt to explain some qf ihr principal 
Phenomena nf' Electriciiif bij means of an Elastic Fluid. 
Phil. Trans. 1771- P. 584. Our'author’s theory of 
electricity agrees with that which hud been publish¬ 
ed a few years before by jlipinus, but he lias enter¬ 
ed more minutely into the details of calculation, 
showing the manner in whicii the supposed fluid 
must be distributed in a variety of coses, and ex¬ 
plaining the phenomena of electrified and charged 
substances, as they arc actually observed. There is 
some degree of unnecessary complication from the 

S rcat generality of the determinations: the law of 
ectric attraction and repulsion not h.aving been 
at that time fully ascertained, altliough Mr Caven¬ 
dish inclines to die true supposition, of forces vary¬ 
ing inversely as the square of the distance: this de¬ 
ficiency he proposes to supply by future experi¬ 
ments, and leaves it to more skilful mathematicians 
to render .some otiicr parts of the theory still more 
complete. He probably found, that the necessity of 
the experiments, which he intended to pursue, was 
aAerwurds Superseded by those of Lord Stanhope 
rmd M. Coulomb; but he had carried the mathe¬ 
matical investigation somewhat further at a latter 
period of his life, though be did not publi.sh his pa¬ 
pers : an omission, however, which is the les.s to be 
regretted, as M. Poisson, assisted by all the improve* 
ments of modern analysis, bos lately treated the same 
subject in a very masterly manner. The acknow¬ 
ledged imperfections, in some parts of Mr Caven¬ 
dish’s demonstrative reasoning, have served to dis¬ 
play the strength of a judgment and sagacity, still 
more admirable than the plodding labours of an au¬ 
tomatical calciil.atur. One of the corollaries seems 
at first .sight to lead to a mode of distinguishing posi¬ 
tive from negative electricity, which is not justified 
hy'bxperimunt; but tls? fallacy appears to be refer- 
.iblc to the very comprehensive character of the au¬ 
thor’s hypothesis, which requires some little modifi • 
cation to accommodate it to the actual circumstances 
of tlic electric fluid, as it must be supposed to exist 
in nature. 

4. A Report of the Committee appointed by the 
Royal Society, to consider of a Methodfor securing 
the Poteder Matrazine at Pui^leet. Phil. Trans. 1773. 
P. 4fS. Additional Letter. P. fit). Mr Cavendish, 
and most of his colleagues on the committee, tecom- 
mended the adoption of pointed conductors: Mr 
Wilson protested, and preferred blunt conductors: 
but the committee persisted in their opim'on. Later . 
experiments, however, have shown, that the point in 
dispute between them was of little moment. 

5. An Account qf some Attempts to mitate the Ff- 
fects of Torpedo by EheAncity. Phil. Traus. 
1776 . P. 196. The peculiarity of these effects is 
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shown to depend in some measure on ihe proper* Cwndids 
tional conducting powers of the substances concern* 
cd, and on the quantity of electricity, as-^istinguish* 
td from its intensity. Iron is found to conduct 40fi,, 
million times as well as pure water, and sea wa ter ‘ 

7ii0 times as well: and tlie path, chosen by tHG elec¬ 
tric fluid, depending on the nature of all the sub¬ 
stances within its reach, an uniinal, not immediately 
situated in the circuit, will oAeii be affected, on ac¬ 
count of the facility with wiiich animal .sub,stances in 
general conduct the fluid. The shock of a torpedo, 
producing a strong sensation, but incapable of being 
conveyed by a chain, was imitated by the efl'ect of a 
weak charge of a very large battery : and an artifi¬ 
cial torpedo of wood being made a part of the circuit, 
the shuck diffused itself very perceptibly through the 
water in whielr it was placed; hut tlie experiment 
succeeded better, when the instrument was made of 
wet leather, which cundnets rather better than wood, 
tiic batteHl^eing more highly charged, in proportion 
to the increase of conducting power. 

6. An Account of the Meteorological Instruments 
used at the Royal Society's House. Phil. Trans. 

1776 . P. S7S. Of the tliurmomcters it is observed, 
that they are adjusted by surrounding the tube.s with 
wet cloths or with steam, and barely immersing the 
bulbs in the water; since a variation of two or three 
degrees will often occur, if tliese precautions are ne¬ 
glected, For the correction of the lieight.s of baro¬ 
meters, we have Lord diaries Cavendish's talile of 
the depression arising from capillary action. 'J'he 
variation corapu.ss was found to exhibit a deviation 
from the luendiuu 15" greater in the house of the 
Uoyol ^Society tiian in an open garden in Marlborough 
Street: there was also a mean error of about 7' in 
the indications of the dipping needle ; but it was dif¬ 
ficult to ascertain tlic dip, without being liable to 
an irregularity, wbica often amounted to twice as 
much. 

7 . Report of the Committee appointed to consider 
of the best Method <)f adjusting Thermometers. Phil. 

Trans. 1777. P. 816. This paper is signed by Mr 
Cavendish and six other members, but it is princi¬ 
pally a continuation of the preceding. It contains 
very accurate rules for the detcriiiinution of the boil¬ 
ing point, and table.s lor the correction of unavoid- 
able deviation'! from them : estahlishing inches 
as the [iroper height of the barometer for making 
tlic experiment, if only steam bo employed, and 
119.5 if the bull be dip)ied in the water : but with all 
precautions, occasiomtl variations of half a degree 
were found in the results. 

8. An Account of a A'eui Eudiometer. Phil. Trans. 

1783. P. 10(i. .Mr Cavendisli was aware of the great 
difference in the results of eudiometricul experiments 
witli nitrous gas, or nitric oxyd, according to the 
different modes of mixing the elastic fluids; and he 
justly attributes them to tlie different degrees of 
oxygenixation of the acid that is formed. But he 
found that when the metliod employed was the same, 
the results were perfectly uniform; and he ascer¬ 
tained in this manner that tliere was no sensible dif¬ 
ference in the constituent parts of tlie atmosphere 
under circumstances the most dissimilar: the air of 
London, with all its fires burning in the winter, ap- 

3 
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pearing equally pure with the freshest breezes of the 
country. He also observed the utility of the sul- 
furets of potass and of iron for procuring phlogisti* 
catud air; but he docs not seetn to ’ ive employed 
them os tests of the quantity of this gas contained in 
mixture. 

y. Observationit on. Mr fiufchint’s Experiments for 
dcltrminins the decree of Cold at which Qiiicksitver 
freezes. Phil. Trans. 1783. P. SOS. In experi¬ 
ments of this kind, many precautions arc necessary, 
principally on account of the coiitriiction of the 
inctal at the time of its congelation, which was found 
to .miouiit to about of its bulk ; and the results 
which had been obtained, were also found to require 
Some corrections for the errors of the scales, which 
reduced the degree of cold observed to SO’’ below 
the zero of Fahrenheit, or 71® below the freezing 
point, answering to —.'ly.-t® of the centesimal scale. 
In speaking of the evolution of heat during conge¬ 
lation, he calls it “ generated” by the substances, 
and observes, in a note, that Dr Black's nhypothcsis 
of capacities depends “ on the supposition that the 
heat of bodies is owing to their containing more or 
less oi‘ a substance called the matter of heat: and 
as" he thinks “ Sir Isaac Newton’s opinion, tlmt heat 
consists in the internal motion of the particles of 
bodies, much the most jirobable,” be chooses “ to 
use tlie expression heat is generated,” in order to 
avoid the appearance of adopting the more modern 
hypothesis; and this persuasion, of the nonexistence 
of elementary heat, he repeals in his next paper. It 
is remarkable that one of the first of Sir Humphry 
Davy’s objects, at the very beginning of his singular¬ 
ly brilliant career of refined investigation and fortu¬ 
nate discovery, was the confirmation of this almost 
forgotten opinion of Mr Cavendish; and for this pur¬ 
pose he devised the very ingenious experiment of 
melting two pieces of ice by their mutual friction in 
a room below the freezing temperature, which is 
cortiiiiily incompatible with the conmioii doctrine of 
caloric, unless we admit that caloric could have ex¬ 
isted in tlie neighbouring bodies in the form of cold, 
or of something else tliat could be converted into 
caloric by tlie operation ; and this transmutation 
would still be nearly synonymous with generation, 
in the sense hero intended. However this may be, 
it is certain that, notwitlistanding all the experi- 
niciits of Count Riunford, Dr Ilaldalt, and others, 
Sir Humphry has been less successful in persuading 
his contemporaries of the trutli of Mr (’avendish’s 
doctrine of heat, than in establisliing the probability 
of his opinions respecting the muriatic acid. 

10. Experiments on Air. Phil. Trans. 1784. P. 
liy. This paper contains an account of two of the 
greatest discoveries in chemistry that have ever yet 
been made public: the composition of water, and 
that of the nitric acid. The author first establishes 
the radical difiercncu of hydrogen from nitrogen or 
azote; ho then proceeds to relate his experiments 
on the combustion of hydrogen with oxygen, which 
liad partly been suggested by a cursory observation 
of Mr Warltire, a Lecturer on Natural Philosophy, 
and whicli prove that pure water is the result of tho 
process, provided that no nitrogen be present. These 
4txperiinent5 were first made in 1781, and were then 
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mentioned to Dr Priestley; and when they were first Cavendish, 
communicated to Lavoisier, he found some' diffi- 
culty in believing them to bo accurate. The second 
series of experiments demonstrates, that when*phlo- 
gisticated air, or nitrogen, is present, in the process, 
some nitric acid Js produced: and that this acid may 
be obtained from atmospheric air, by the repeated 
operation of the electrical spark. 

It has been supposed by one of Mr Cavendish's 
biographers, that if Mr Kirwan, instead of opposing, 
had adopted his chemical opinions, he would never 
have been obliged to ^ield to his French antagonists', 
and the antiphlogistic theory would never have 
gained ground.” But in this supposition there seems 
to be a little of national prejudice. Mr Cavendish 
by no means dissented from the whole of the anti- 
plilogistic theory: and in this paper, he has quoted 
Lavoisier and Schecle in terms of approbation, as 
having suggested the opinion “ that deplilogisticated 
and plilogistieatcd air arc quite distinct substances, 
and not diil'ering only in their degree of phlogistica- 
tion, and that common air is a mixture of the two.” 

He afierwards mentions several memoirs of Lavoisier 
in which phlogiston is entirely discarded ; and says 
that “ not only the foregoing experiments, but most 
other phenomena of nature, seem explicable as well, 
or nearly as well, upon this, as upon the commonly 
believed principle of phlogistonand afler stating a 
slight conjectural objection, derived from the chemi¬ 
cal constitution of vegetables, he proceeds finally 
to observe, that “ Lavoisier endeavours to prove, 
tliat deplilogisticatcd air is the acidifying principle 
tliis is no more than saying, that acids lose their 
acidity by uniting to phlogiston, which, with regard 
to the nitrous, vitriolic, phosphoric, and arsenical 
acids, is certainly true; and probably with regard 
to the acid of sugar; “ but as to the marine acid, and 
acid of tartar, it docs not appear that they are capa¬ 
ble of losing tiieir acidity by any union with phlo¬ 
giston ;" and the acids of sugar and tartar become 
even loss acid by a further dephlogistication. It is 
obvious that this argument amounts only to an ex¬ 
ception, .and not to a total denial of the truth of 
the theory: M. Cuvier lias even asserted that 
the antiphlogistic theory derived its first origin 
from one great discovery of Mr Cavendish, that 
of the nature of hydrogen gas, and owed its com¬ 
plete cstablislinicnt to anotlicr, that of the compo¬ 
sition of water: but it would he unjust to deny 
to Lavoisier the merit of considerable originality 
in his doctrines respecting tho combinations of oxy¬ 
gen ; and liowever he may have been partly antici¬ 
pated by Hooke and Mayow, it was certainly from 
him that the modern English chemists immediately 
derived the true knowledge of the constitution of 
the atmosphere, which they did not admit without 
sonic hesitation, but which they did ultimately admit, 
when they found the evidence irresistible. On tho 
other hand, it has been sufficiently established, since 
Mr Cavendish's death, by tho enlightened researches 
of the most original of all chemists, that Lavoisier 
had carried his generalization too far; and it must 
ever be remembered, to tlic honour of Mr Caven¬ 
dish, and to the credit of this country, that we had 
not all been seduced, by the dazzling setrioiance of 
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CavrniKsli. vinivcrsal laws, to admit facts as demonstrated, wliich 
were only made plausible by a slight and imperfect 
analogy. 

J1. Avmvcr to Mr Kinvan’s Remarks upon thv Ex¬ 
periments on Air. Phil. Trans. 178-1'. P. 170. Mr 
Kirwan, relying on the results of some inaccurate ex¬ 
periments, bad objected to those conclusions, w hich 
form the principal basis of the antiphlogistic theory. 
Mr Cavendish repeated such of these experiments 
as seemed to be the most ambiguous, and repelled 
the objectionE: showing, in particular, that when 
fixed air was derived from the combu.stion of iron, it 
was only to be referred to the plumbago, shown by 
Bcrgnmnn to exht in it, which was well known to 
be eapuhle, in common with other carbonaceous sub- 
si anccs, of affording fixed air. 

111 . Experiments on Air. Phil. Trans. 17<S.'>. P. 
.'17‘2. The discovery of the composition of the ni¬ 
tric acid is here further established; and it is shown 
that the whole, or very nearly the whole of the irre- 
spirable part of the atmosphere is convertible into 
this acid, wlicn mixed with oxygen, and subjected 
to the operation of the electric spark : the fixed air, 
sometimes obtained during the process, being wholly 
dependent on the presenee of some organic sub¬ 
stances. 

13. An account of Experiments made hy Mr .John 
Macnab, at Henhy House, Hudson s Pay, relating 
to Freezing Mixtures. Phil. Trans. 1786’. P. !l4t. 
From these expetiments Mr Cavendish infer.s the 
existence of two distinct species of congelation in 
mixed liquids, which he culls the Aqueous and Spi¬ 
rituous Congelations, and of several alternations of 
easy and difficult congelation when the strength is 
varied, both in the case of the mineral acids and 
of spirit of wine. The greatest degree of cold ob¬ 
tained was —78y. 

14. An account of Experiments made by Mr John 

Macnab, at Albany Fort, Hudson’s Hay. I*hil. 
Trans. 1788. P. lofi. Tlie points of easy congela¬ 
tion arc i'till further investigated, and illustrated by 
comparison with Mr Keir’s experiments on the sul¬ 
furic acid. It was found that the nitric acid w.is 
only liable to the aqueous congelation, unless it was 
.strung enough to dissolve |,th of its weiglpt of mar¬ 
ble ; and that it had a point of easy cungelalion, 
when it was capable of dissolving the frozen 

part exhibiting, in other cascsi, a tendency to ap¬ 
proach to this standard., Mr Keir had found that 
sulfuric acid, of the specific gravity 1.78, froze at 
40® ; and tliat it had another maximum when it was 
very highly concentrated. 

15. On the Conversion of a Mixture of Dephlogis- 
ticated and Phlogisticatck Air into Nitrous Acid, 
by the Electric Shock. Phil. Trans. 1788. P. 2f>l. 
^omc difficulties having occurred to the Continental 
chemists in the repetition of this experiment, it was 
exhibited with perfect success, by Mr (lilpin, to a 
number of witnesses. 'I’In's was an instance <d’ con- 
deseensiun, which could scarcely have been expect¬ 
ed from the complete conviction, which the author 
of the discovery must have felt, of Itis own accuracy, 
and of the necessity of the establishment of his dis¬ 
covery, w'ben time should have been afforded for its 
exominatrun. 
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16. On the. Height of the Luminous An h, which Civel.iYuAi. 
nuts seen on Feb. 23. 1784. Phil. Trans. 1790. P. 

101. Mr Cavendish conjectures that the appear¬ 
ance of such arches depends on a diffused light, re-, 
sembling the aurora borealis, .spread into a flatteiied 
space, contained between two planes nearly 
.and only visible in the direction of its breadth : so 
that they arc never seen at places far remote from 
the direction of the surface; and hence it is ditficult 
to procure observations sufficiently accurate for de¬ 
termining their height, upon so short a base : but in 
the present instance tlierc is reason to believe that 
the height must have been between 52 and 71 miles. 

17. On the Civil Year of the Hindoos, and its 
Divisions, with an Account oj three Almanacs belong¬ 
ing to Charles IVilkins, Esq. Phil. Trans. 1792 . I*. 

383. The subject of this paper is more intricate 
than generally interesting; but it ntay serve .is a spe¬ 
cimen of the diligence which the author employed in 
the investigation of every point more or less iinmeili- 
ately connected with his favourite objects. The 
month of the Hindoos is lunar in its duration, but 
solar in its commencement; and its periods are ex¬ 
tremely complicated, and often different for differ¬ 
ent geographical situations: the day is divided and 
subdivided scxagcsimally. The date of the year, in 
the epoch of the Kalee Yug, expresses the ordinal 
number of years elapsed, as it is usual with our 
astronomers to reckon their da^s: so that the year 
100 would be the beginning of the second century, 
and not the 100th year, or the end of the fiust cen¬ 
tury, as in the European calendar: in the same man¬ 
ner as, in astronomical language, 1817 December 
3id. ]8h. means six o'clock in the morning of the 
1st of January 1818. 

18. Experiments to determine the Density of tht. 

J-larth. Phil. Trans. V. AG*). The apparatus, 
with whieli this highly important investigation was 
conducted, had been invented and constructed many 
years before by I lie llevcrend John Michell, who 
did not live to perforin the experiments for wiiicli lie 
intended it. Mr Cavendish, liowever, by the accu¬ 
racy and perseverance with which he carried on u 
course ol' ohscrvatiiuis of so delicate a nature, .is 
well us hy the skill and judgriient with which he 
obviated the many unforeseen diffiLullies that occur¬ 
red in its progress, and determined tlie corrections of 
various kinds which it was necessary to apply to the 
results, lias deserved n ' less gratitude I'rom the cul¬ 
tivators of astronomy and geogruj.liy, than if the 
idea had origiiially been his own. The method em¬ 
ployed was to suspend, by a vertical wire, a horizon¬ 
tal bar, having a leaden ball at eacli end ; to deter- 
mine the magnitude of the force of torsion by the 
time occupied in the lateral vibrations of the bar; 
and to measure the extent of the change produced 
in its situation hy the attraction of two large masses 
of lead, placed on opposite sides of tlie case contain¬ 
ing the apparatus, so that this attraction might be 
compared with the weight of the balls, or, in other 
words, with the attraction of the earth. In thi.s 
iiiatiner the mean density of the earth was found to 
be 5^ times as great as that of water ; and although 
this is considerably more than had been inferred 
from Dr Maskciyne's observations on the attrac- 

10 
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C»vcn'li^ll. tion of Sljeliallion, yet tlie experiments agree so well 
with each other, that we can scarcely suppose any 
material error to liave affected them. Mr Michell’s 
apparatus rescmf>1e(l that which M. JouJoinb had 
employed in his experiments on magnetism, but he 
anpears to have invented it before the publication of 
M. Coulomb’s Memoirs. 

If). On an Imp'oved Method Dividinfr Antrono- 
mic(d Instruments. Phil. Trans. 180f). P. S21. The 
merits of Uiis improvement have not been very highly 
appreciated by those who are in the habit of execu¬ 
ting the divisions of circular arcs. It con.sists in u 
mode of employing a microscope, with its cross wires, 
as a substitute for one of the points of a beam com¬ 
pass, while anotlua- point draws a faint ^ue on the 
i'ace of the instrument in the usual manner. The 
Duke de Chaulnes had before used microscopical 
sights for dividing circles; but his method more 
nearly resembled that which has been brought for¬ 
wards in an improved form by Captain Hater; and 
iMr Cavendish, by using a single microscope only, 
seems to liave sacrificed some advatitages which the 
other methods ap|)ear to possess: but none of them 
bus been very fairly tried ; and our artists have 
liitherto conliiim'd to'adhere to the modes wdiich 
they had previously adopted, and which it w'ould 
perhaps haN(' been difKcuIt for them to abandon, even 
if they had been convinced of the advanuige^ to be 
gained by some partial improvements. 

Sucli were (tie diversifud labours of a philosopher, 
who possessed a clearness of cun){)iehensii>n, and an 
acuteness of reasoning, which had been the lot of very 
lew of his pi( (ieeessors since the days of Newton. 
Maclaurin and Waving, perhaps also Stnling and I.aii- 
den, were incompaiaOly’greator mathematicians; but 
none of them at templed to employ their powers of in. 
\estigalion in the pursuit of physical discovery: Euler 
and [.agrange, on the Continent, hail carried the im- 
pru\enu'nts of analytical reasoning to an unparalleled 
extent, and they both, as well as Daniel Ikrnoulli aivd 
D’Alembert, applied these powers with marked success 
to ilu soUitiiiii of a great vari< ly of problems in me¬ 
chanics and m astronomy : but lliey made no experi¬ 
mental discoveries of iiiipurlancc: and the splendid 
career of chemical investigation, which has since been 
pursued with a ilegree of success so unjirocedcnted in 
history, may be said to have been first laid open to 
mankind by the labouis of Mr Cavendish: although 
the further discoveries of Priestley, Scheele, and La¬ 
voisier, soon fuinislu'd, in rapid succession, a super¬ 
structure toimnensiirale to the extent of the founda¬ 
tions so happily laid. “ Whatever the sciences reveal¬ 
ed to i\Jr Cavendish,” says Cuvier, “ appealed always 
to exhibit soinvlhing of the sublime and the iiiarvel- 
lous : he weighed the earth : he retideied the air na¬ 
vigable : he deprived water of the quality of an eie. 
mentand he dented to fire the character of a sub¬ 
stance. “ 'I'he charness of the evidence on which he 
established his discoveries, so new and so unexpected 
as they were, is still more astonishing than the facts 
themselves which he detected: and the works, in 
which he has made tiu-m public, are so many master- 
pieres of sagacity and of methodical reasoning: each 
perfect as a whole and in its pafts; and leaving no¬ 
thing for any other hand to correct; but rising insplcn- 
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dour with each successive year that passes over them; Cavendish, 
.and promising to carry down his name to a posterity 
far inure remote than his rank and connections could 
ever have enabled him to attain without them.'* 

In his manners Mr CaTcndish had the appearance 
of a quickness and sensibility almost morbid, uuiled 
to a slight hesitation in his speech, which seems to 
have depended more on the coiistitutiuii of his mind, 
than on any deficiency of his organic powers, and to 
an air. of timidity and reserve, which sometimes af¬ 
forded a contrast, almost ludicrous, to the sentiments 
of profound respect which were professed by those 
with whom be conversed. It is not impossible that he 
may have U-en indebted to his love of severe study, 
not only for the decided superiority of his faculties to 
those of the generality of mankind, but even fof his 
exemption from absolute eccentricity of character. 

His person was tall, and rather thin : his dress was 
singularly uniform, although sometimes a little ne. 
glected. His pursuits were seldom interrupted by in¬ 
disposition ; but he suSered occasionally from cal¬ 
culous complaints. His retired habits of life, and bis 
(lisn'gard of popular opinion, sqipcar to have lessened 
the notoriety wiiicb might otherwise have attached to 
bis multiplied successes in science; but bis merits 
wcic more genei'ally understood on the Continent than 
ill this country ; although it w.as not till he bud pas¬ 
sed the age of seventy, that he was made ojic of thi' 
eight Foreign Associates of the Institute of 1'ranee. 

Mr Cavendish was no less remarkable in tlie latter 
part of his life, for the immense accumulation of his 
pecuniary properly, than for his intellecUial and scien¬ 
tific treasures. His father died in 1783 ; hviiig allhat 
time eighty years old, and the senior member of the 
Royal Socict) : but he is said to liave succe< vied at an 
earlier period to a considerable iiilieritunee loft him by 
one of his uncles. He principally resided at Clapbam 
Common; but his library was latterly at his house in 
Bedford Square; and his books were at the command 
of all men of letters, either personally known to him, 
or recommended by his friends: indeed the whole ar¬ 
rangement was so impartially methodical, that he ne¬ 
ver took down a book for bis own use, without enter¬ 
ing it in the loan book; and after the death of a 
German gentleman, who had been his librarian, he 
appointed a day on which he attended in person every 
week for Che accommodation of the few, who thought 
themselves justified in applying to him fur such books 
as they vvislied to consult, lie was constantly pre¬ 
sent at the meetings of the Royal Society, as wi ll as at 
the conversations held at the house of the I'nsidcnt; 
and he dined every Thursday with the club composed 
of its ijieinbcrs. He had little intercourse with gene¬ 
ral society, or even with his own family, and saw only 
once a year the person whom he had made his ptiuci- 
pal heir. He is said to have assisted several young 
nun, whose talents, recomtnended them to his notice, 
ill obtaining establishments in life; but in his later 
years, such instances were certainly very rare. His 
tastes anil his pleasures do not seen) to have been in 
unison with those, which arc adapted to the ge¬ 
nerality of mankind; and wfdst the abuiidance of all 
the means of acqu i^Bg .«^ry earthly enjoyment, he 
must have wanted tjPTsympathy, which alone is ca¬ 
pable of redoubling «*ur delights, by the consciousness 
♦ 4 (i 
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that, wc share them in common wiili a muUilnde of perpetual encouragement of tho.ie oiijecls, which he Cavi/iJish, 


oiir friends, and of enliancinsi the hentities of all tlie 
bright pro-spccts that siirrouiid us, when they aie still 
more highly enibellishf'il by lellection “ from Im'ks 
that we love." He eouM have had no limitation ei- 
th<‘r of comfort or of luxury to slinmiate him to ex¬ 
ertion; even his riches must have deprived him of the 
gratification of believing, tlnit each new lriutu|i)i in 
science might promote the atluinnu nt of some areal 
object in life that he earnestly desired ; a gralilication 
generally indeed illusory, hut which does notecase to be¬ 
guile us till we become eallous as well ti) tlie pleasures 
as to the sorrows of existence. I’ul in the midst of this 
“ pnini'iil preeminence,” he must still have been ca¬ 
pable of extending his sensibility over a still wider 
iield of time niid space, and of looking forwards to the 
approbtilioii of the wise and the good of all Countries 
and of all ages; and he must have enjoyed the high¬ 
est and purest of all intellectual pleasures, arising from 
the coi .sciousness of his own excellence, and from iho 
certainly that, sooner or later, all mankind must ac¬ 
knowledge his claim to their profoundest respect and 
highest veneration.. 

“ It was probably cither the reserve of his manners,” 
say.s Cuvier, “or the modest tone of lii.s writings, 
that puH'iired him the uncommon distinction of never 
having bis repose disturbed cither by jealousy or by 
critieisiii. Hike his great countryman Newton, wlioin 
he resembled in so many other respects, he died full of 
yeais and honours, beloved even by lii.s iivals, respected 
by the age which he had enlightened, celehniled Uirough- 
ont the scieiitific world, and exhibiting to inankiiid a 
perfect modi 1 of what a man of science ought to he, 
and a spit lulid example of that success, which is so 
eagerly sought, but so seldom oi.tained.” 'I’lie last 
wonis that lie uttered wi're rharacteristic of his unal¬ 
terable love of inethvid and subordination: he-had 
ordertd his seivant to leave him, and not to return till 
a ceriain hour, intending to pass Ins latest moments in 
the tranquillity of perlei t solitude: but the si rvaiil’s 
impatience to watch hi.s master ililigently having in¬ 
duced liini lo infringe the order, he was severely re- 
proM'd for his indiscretion, and look care not lo n-peal 
the 1 ,lit lice, until the scene was finally closed. Air 
Cavendish died on the 24lli of I'VbiUiiry 18l0 ; 
and was buried in the fuinily vault at Deibv. lie 
left a property in the fiinds of about 1- 70 <>, 0 (U), 
winch he divided into sis tqiial parts, giving two 
to Lord (icorge C'avendi.sh, il'.e son of hi.s fiisl cou¬ 
sin, one to each of his sons, and one to the Kail 
of llesshorough, whose mother was abo Ins first cou¬ 
sin, Some olliec peisunal j>n'| erty devoKid to Loiil 
tieorgeas residuary legalie; and a landed estate of 
J,. (>000 a year d'sceiided to hi.s only brother, Mr 
Kiederic Cavendish of .Maiket Stieet, Herts, ii single 
man, aiul of habits of lile so |iei-uliaily utired, that 
i.liy tuither increase nf ineoinv' would have been still 
inoTc useless to him than it had been to ihe testator. 

Much as Mr Cavendish ellieleil tor the primiolion 
of physical science throughout his life; it has not 
been unusual, even for l^ warmest lulmireri, to ex¬ 
press some regret tliat htpHid not attempt lo do still 
more after his death, by the aAoprmlion ol a small 
klmrc of liis immense cMkI neglected wealth, !,/ the 
JO 


had himself piir-ued with so much ardour. Hut' 
however we might be dispo.ed to lament such an 
omission, we have surely no nason to complain ol hf. 
delormiiiation to lollow nion: m-arly the ordiiiaiy' 
couise of distiibuiuni of his propeily,' among ih-..-;,* 
whose relationship would have given them a legal 
claim to the succession, if he had not concerned him¬ 
self in directing it. We may observe on many other 
occn.sions, that the nv>st successful cullivalois of 
science are not aUvays the most strenuous promoters 
of it in others; as we often see the most ignorant per¬ 
sons, liaving been rendend sensible by lAperieiiCe of 
tlieir own ileliciencios, somewhat liisfiosed to overiate 
the value of education, and to bestow more on the iin- 
proveinent of their children, tliaii men of prolounder 
learning, who may possibly have ielt the iiisullic ieiicy 
of their own acconiivlisliments lor insuring snci'ess lu 
the world. Hut even if Mr Cavendisli had liien in¬ 
clined to devote a Inige share of his piopeily lo the 
csl.iblishinent of fellowships or profes'oiships, for the 
iniitement of men ol talents to a moie complete de¬ 
votion nf their live.H to tlic pursuit ot seiem-e, il is 
very doublful whether he could have eiifeilaimd a 
reasonable hope of benefiting bis coimtiy by sneli an 
institution : for the highest motives that stinnilale 
imm to e.xerlion aie not those which aie immediuli ly 
coinie^d witli their pecuniary iiiteiesis; the .senators 
and the statesmen ot (treat Hrilaiu are only paid in 
glory; and where we seek lo ohtaiii tlie eoopi ration 
of the be.st educated and the most enlicbteoed iiidivi. 
duals in any pursuit or probssion, we must hold out 
as incentives the possession of high cehbnty and 
)iublic respect; assured that they will be incoiiijiaia- 
bly more elfectual iban any inercenaiy coukidi latious, 
which are generally loimd to deleimiiie a crowd ot 
eommcrcial speculators to enter into coiiipi (inon for 
the propoted ivwards, and lo abundoii all liiithei con¬ 
cern with the objects intended to be pursued, a^ -oon 
as their aval ice is gratilied. To laise (he rank of 
sciimce III tuil lite is ihcieloie most i s-.eiiliallv to 
promote its piogress: ami when we eompaie the 
slate not only ol the sritiililic associations, Imt also ol 
the learned prufissious in this countiy and ann.'iig oni 
ncighbouis, vve shall ic'd little leasoii to itgut the 
luliil want of pecuniar patronage that is remaikable 
in(iieat Hiilaiii, with respect to eveiy inde)ieiidcnt 
departiiieiil of letters, while it is so amply i om|aiisaled 
by tin'gre.iier degree ol credit ai.il n-spn latijlily at- 
tachevl lo the possession ol siiccessliii talent. Il musl 
not hovvevei be ileiiiiil, that even in this pOiiil of view 
Iheie might be some im)iro\emenl in tin public spilll 
id' the country: Mr Cavendish was indeed neither 
fond of giving nor of lecciving praise; and he was 
little disposed lo eli'iven the intervals cd' his seri(>u.s 
studies by the promotion of soeial or convivial clieer- 
fnlliCss : bill it would at nil times be veiy easy loi 
an ii.divicliial, possessed of high rank aiul ample .ior- 
tune, ol coned la.ste and elegant niaiue'is, to confer 
so much dignity on science and liuniiure by showing 
persc'iial U'sliniomes of respect to acknowledged merit, 
as greatly lo excite the laocnums student to the uorc- 
niittin»e.sertionsof patient :i)>pliculioii, and to rouse the 
man of bi illianl lalenl lo the noblest flights of geinur. 
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Cdvfwliah Genllemans Ma/razine, 1810 , ii. P. 18 ''^Aikin-s 
i Gcueral lilographi/, VoK X.—ChalmetoS Biogra- 

Ci'lfbM. Diclionary, Vol. VII.—Thomson’s Annals, 

Vol. I. _ Cuvier, fJistoire de la Classe des Scihices 

Mnlki'matiques, 1811. P. cxxvi. (l. n) 

CELliUks, an extensive island in tlie Indian ar¬ 
chipelago, situated between Java and Borneo, and 
extending from about S'* north, to 6 " south latitude, 
and 11*)® to 125® cast longitude. It is of the most 
irregular form, consisting of four long peninsulas, 
united together at a ceniral point. It was first dis¬ 
covered by the Portuguese in 1525. In Ifih’O, that 
people were driven out. by the Dutch, who had to 
sustain a long series ol contests with the natives, 
till, in Uifl.O, they succeeded in forming a permanent 
.settlement. Their principal establishment has always 
been Fort Uotterdam, at Macassar, on the western 
coast of the island, situated in 5’ 9' south latitude, 
and 1 ly® 48' cast longitude. The fort is about 800 
feet from the sea, well fortified with high and strong 
walls. 'Hie town lies on a plain to the north, and is 
tolerably built; the streets broad and crossing each 
otlur at right angles. The trade is not considera¬ 
ble, the country allbrding few articles of export ex- 
ce))t rice and 'a number of slaves for the supply of 
Java. The chief object of the Dutch in this settle¬ 
ment, was to secure their communication with the 
spice islands. I hey had repeated attacks to sustain 
from the Rajah of ‘Misc.is.sar, whose power, in 1778, 
thev finally subvorti d, and transferred the superiori- 
tv t'o their ally, the Rajah of Bony. His territory is 
hitiiatcd round the great b.iy on the southern coast, 
r ailed the Bay of Bony, .Sewa, or Huggess. The 
inhabitants are termed Bonginesc, or Bonnians, cor¬ 
rupted by tlie English into Buggesses. These are a 
\ery remarkable people, and possess many excel¬ 
lent (|iialitic<. In a manuscript account which we 
have s-ecn, written by a gentleman long resident in 
this part of India, they are considered as %y much 
the most nicrHoriou.s of the inhabitants of the East 
India i-lands. They manuCicturc the cotton of their 
own country, and of .lava, into a species ot cloths, 
which, from their superior quality, are in universal de¬ 
mand throughout the archipelago. Their pcrman(!nt 
residence he state.! to be around a great lake in tlie in¬ 
terior, whieb they leave at the commencement of the 
.season favourahle for navigation. They then sail 
down a river into the bay of Bony, whence they 
f.pread themselves over all the neighbouring seas. 
'I'liere is not a coast from the extremity of New Hol¬ 
land to tbe .Malay peninsula, in wbich their prows 
are not habitually seen. Besides exchanging their 
own eommodiliesfor lho.se of their neighbours, they 
act as carriers between the countries that lie remote 
from eacli other. Our informant describes their 
conduct as traders to be not loss upright and ho- 
nourable tlnin it is active and enterprising. They 
defend themselves and tboir property against the at¬ 
tacks of the Malay pirates with the most heroic anil 
desperate valour. Major Thorn, in his Account o/' 
Jin-.i, mentions an instance in which a Bonginesc 
crew, being oviTComc and boarded, set fire to a bar¬ 
rel of powder which was on board, and thus blew up 
at once themselves and their assailants. 
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In ISli, the Rajah of’ Bony betng considwed ini- Celtbn 
micai to the British Government, an expwUion 
against him was sent from Java under General 
Nightingale. It arrived at Macassar on the Tib ot 
June, and immediately laiitled. The British force, 
led by Col. Macicod, attacked the town and palace, 
and carried them in about an hour, though with 
some loss, the Rajah escaping into the interior of 
his dominions. A new government was then esta¬ 
blished ; but the revolution in Europe ha.s, wc be¬ 
lieve, restored tliis settlcmenf to the Dutch, its for¬ 
mer possessors. 

The interior of Celebes, and the remainder of its 
coasts, arc almost entirely unknown. The Great 
Bay of Gonong Tcllo, on the east coast, presents 
many natural advantages. Gold is exported fVom 
its coasts, and the amount is said to be callable of 
almost indefinite augmentation. Tortoise shell is 
likewise produced in considerable quantit}’. Bcn- 
tham Bay, to the soiUh-cast of Macassar, has a fort ' 
with some trade: the country round produces ex¬ 
cellent rice. 

Hie exports are nearly .similar to those of Bor¬ 
neo. Gold is found, as there, in alluvial soil, waslu 
cd flown by the rivers. Sometimes even springs, 
slightly impregnated with that metal, issue from the 
rocks. The total value of the gold exported is esti¬ 
mated by Mr Hamilton at L. 180,000. {Bast India 
Gazetteer.) The cotton cloths manufactured in Ce¬ 
lebes, called cambuys, are universally worn through 
the Indian islands; hut their use docs not extend 
farther. The imports coincide precisely with those 
of Borneo. (»•) 

CESAROTTI (Melchior), an Italian poet, was 
born at I’adua, in tho year 1750. of a family of con¬ 
siderable rank but small fortune. He was educated 
at the academy of Padua, where he early showed a 
strong inclination for literary pursuits, and made 
such progress iti study, that he was raised to the 
Chair of Rhetoric in the Academy where he liiul 
been brought up, at a period of life when others were 
yet attending tlic lectures. Having been appointed 
to this charge, he devoted himself with the utmo.st 
zeal to the duties of his situation. He introduced 
several useful relbrnis in the system of cductilion 
which was then practised, and endeavoured by in¬ 
cessant study to render his instructions as nselui us • 
po.ssible to the youth committed to his care. Ihc 
first fruits of hi-s studies wore Italian Iransliitions of 
the I’romethcus of i'Eschjlus, and three Tr:igedic.s 
of Voltaire, the merit of which, and the reputation 
he had acquired for learning and persevering ap¬ 
plication, successively procured him a disti: gui.-h- 
ed employment at Venice, ami the Profcs.sorsJiip of 
Greek and Hebrew in tbe l.niversity of Padua. Cc- 
sarotti had held this situation for nearly thirty veiir.s 
at the date of the (ir.-t IVencli invasion of Italy. 

'I'his poet did not, like Alfieri, scorn the pecuniary 
favours of the rcpulilican government, nor shim 
tlie acquaintance of’its chiefs. He published seve¬ 
ral political tracts and essays by their order; and 
when the general of tbe invading army assumid 
the title of King of Italy, be was rewarded rvith two 
pensions of considcrtfblc amount, and di^tinguislietl , 
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('•sariit'i. by various fionolirs. Ilo continued to reside partly 
at Fadua, and partly at bis counfry Iiouso of SeU 
vaggiano, chiefly occupied with the composition of 
laudatory poems in return for the favours he liad 
received, and with t)ic superintendence of a com¬ 
plete edition of his works, wlien he was suddenly 
arrested by the hand oi' dcallt on the .'id of No¬ 
vember 1S08. 

Though liold by Sisinondi to be tlic first in 
point of celebrity of the modern Italian poets, Ce- 
sarotti is better known as a translator tli.nn an origi- 
luil autbor. Tlie Italians have always been distin¬ 
guished for the elegance and spirit of their transla¬ 
tions from tlic classics; the Lucretius of iMarclielti, 
the -dvneid of Annihal f'al•(^ and i\nguillara’s free 
version of the Metani(>rj)lioses of Ovid Jtave deserved¬ 
ly exalted their reputation to the utmost height in 
this ilepartincnt of literature. Anguillara’s transla¬ 
tion of Ilonicr, however, had been less pn|itdar and 
successful than his Metamorphoses, and there still 
vcmaiiu d room in Italy lor a translation of the Prince 
of |)Octs. 'I'hc work, however, of Cesarotti, i.s far 
from being literal; he has modernized and accorn- 
niodated the Iliad to the prevailing taste of tlie age: 
he has abridged it in some places, and added to it 
in others, according to his taste or fancj’; and he 
has been often rejiroaehed with having given to the 
(/reek Iiard the style and language of his fiivourito 
Ossian. In tlie late edition of the w'orks of Cesarotti, 
tlic poetical version i.s followed by a literal prose one, 
accompanied with critical notes and dissertations, 
partly translated from Pope and Dacicr. 

Cesarotti .acquired more fame by his version of 
Ossian than of Homer; and certainly no translation 
had ever more apiiearance of originality and inspira¬ 
tion. lie has completely preserved the spirit of the 
supposed bard of Morven—his gigantic and gloomy 
grandeur; and, nt the same time, has given us that 
harmony of versification, which wc miss in tlie work 
of M-aepherson. The Italian Ossian was first pulilish- 
t’d at Padua in Si vols. 8vo, at the expeiu c of 

an English traveller, with whom Cesarotti Imd con¬ 
tracted a friendship. This edition w.is necessarily 
incomplete, ns the translation of Macplicrson at that 
time was so also; but the whole poems « ere printed at 
the same place about ten years afterwards in 4 vois. 
small 8vo. I’hc Poems of Ossian also occupy four 
volumes in the recent complete etlition of the works 
of Cesarotti, where they are accompanied by an exa¬ 
mination of the question so much agitated in this 
country, with regard to the authenticity of tlu se ce¬ 
lebrated productions. Their appearance in this new 
form attracted much attention in Italy, and raised 
up many imitators of tlie Ossianic style, .«(> different 
from the warm and glowing imugt ry of the earlier 
Italian poets. 

His countr}' was also indebted to Cesarotti for a 
number of valuable prose works. 'I'he Course of 
Grer.k literature was fiis chief mulcrtaking ; but the 
plan on which he had commenced was too vast to be 
completed. His Essays on the Sources of the plea¬ 
sure derived from Tragrdp, and on the Orig/it and 
Progress of the Poetic Art, are distinguislied by ele¬ 
gant and ingi nioiis criticism; whi'e his treatises 
Sulla Filosqjia dellc Liugue, cl Sttl/a 1 dteo/ia dc 
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Gusto (the last of which :s principall}' intended as Cesar, (n 
an apology for the peculiarities of his own style), f 
show considerable acuteness and strength of under- 
stupding. In 17.97, an Academy of Sciences and 
lirtlcs J.eltrrs had been esiabli.shed at J^adua, of 
which Cc.surotti was nominated perpetual Secretary. 

It was part of the duties of this situation to read at 
the stated meetings of the Academy the various 
essays which had been prepared by its members. 
iTcquently, however, these were of such extent, 
that the .Secretary found it e.\pcdi< i't merely to give, 
in his own larigu.igc, a genera! ac<‘oiiiit of (In- ohjeci 
of the author, and tlie result of his investigations. 

These readings produced his Iteporls, entitled Itcta-.i- 
oni Academichc, vacU of which reports is divided into 
three parts; the first containing the Lssavs on Experi¬ 
ment^ Philosophy, the second on Mathematics and 
the third on Belles Lett res. 'I’hc whole, however, in.iv 
be regarded as a literary composition, siive the di - 
p.artments of mathematics and philosopliy exlnhii 
only general views of the subjects of inquiry. Al¬ 
most all the prose works of t’csarolti are distmguisli- 
0(1 by exti'iisive enulition and a phiio.sopliical spiiit, 
while lii.s stylo is lively luul I'orcible. But the liaiiim 
prose of the eighteenth century was very difU-rcn! 
from that written by (Jiovanni Della (’;w.i, Macliiavi l, 
and their eoiiteinporaries in the sixteenth; and tlios,' 
critic!., who havi' deplored the recent innovations on 
the ancient purity of the 'J’uscim tongue, eliiilly at¬ 
tribute to (,'esarotli the introduction of tho.si; (ial- 
liei.sms and new niode.s of expression, which have 
corrupted the language of the golden age of Leo. 

All the work.s of (’e.sarotti above mentioned, m- 
eludhig several volumes of eorrc.spoiidence, h.ive 
been published in a complete edition, whicii w.'is 
commenced at Padua in the year l.S()(), under flu 
author’s own direction. It has bten continued siiier 
Ills death by .Joseph Barhieri, who was his .successor 
in the chair of CJreek and Ilehrevv at I’adiia, and 
who has also published A/r/iie/rv of the Life and 
Writiiig.s of his deceased friend, printed at I’adiia. 

1810, 8vo. 

It has been the fate of most literary nn'ii to he 
ranked citlier higlior or lower by tlieir own age tliaii 
by posterity. Cosaroiti will probably belong to the 
former ektss, who, perhaps after all, enjoy tlie plea¬ 
santer sort of lepiitation. But, though the prai.s<' 
of great and original p< ’litis^may in future tiiuis be 
deniti! him, every age will admit liis learning and 
talents, and the meritorious us.siduity of liis literary 
rescarehes. (m.) 

CLYLON. In the J'.ncijcfip/rdiii the reader 
will find a description of this island ami its more re¬ 
markable productions; with a short siimiiiary ol' it.s 
history, down to the year I7.9h’, when the imiritinie 
provinces, tlicn in possession of tlie Dutch, were 
conquered by the arms of Britain. \Vt; now pro¬ 
pose to continue the historical .sketch to the present 
time; .and to add siicli details rel.ative to the popu¬ 
lation, productions, trade, and commerce of the 
isl.ahd, as riicent information enables ii.s to supply. 

'I’lie eon(|iier«?d provinces remained, for a short Hr 
time, ns an appendage to the presidency of Madras; 
hut were allervvards rendered independent of the 
East India Compatiy, and annexed to the Crown of 
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Cf.yJon. Gro.it Hritain. In the year 17.08, the King of Con- own subjects; and a most barbarous outrage, com- C-ySm. 
dy died, and the Crown was transferred, by the in- initted upon some unofiending inhabitants of the 
trigues of Peierae Talave, the Clii..i' Adigur, or Knglish settlements, at lost called forth the full and 
Prime-Minister, to a young Malabar, without birth, final vengeance of the British governmerrt. The 
talents, or pretensions of any kind, Tlie policy of war, which ensued in 181.9, was short, and attended 
the Adigar was dceide<lly hostile to the British (io- with the most decisive results. The rupital was 
vernment; and his object was to amuse them with »taken; the King made prisoner and deposed; and 
delusive negociation.s, wliile he aw'aited a favourable a grand convention having been held of the British 
opportunity for expelling them from the isiaml. authorities and the Candian chiefs, a treaty was pro- 
Afler some time spent in secret preparations for posed and ratified, by which the dominion of the 
war, hostilities were at length provoked hy the ag- whole Island of Ceylon was vested in the Sovereign 
gressions of tlie (’andinns, in the spring of 1802; ofdreat Britain. 

and two divi-ions of the Brilisli foVees were in con- From monuments still e.xisting in Ceylon, tlii.s Poptilitiiiju. 
seipience Mimed into the interior, from Columho and island evidently appears to have been inuch more 
Trincomalee, under Major-General Macdowall and populous, and much better cultivated, in former 
Colonel Barbut, They experienced very little re- times, than at present. We have no accurate data, 
sistaiice on tlicir march, and tlic two divisions form- indeed, from which we can form an c.stimate of the 
cd a junction at Candy. The city, however, was precise amount of tlte actuid population of Ceylon, 
found entirely deserted by the (xovcriimcnt and in- but it probably dues not exceed one million and an 
h.-iliirants, and liad been set on fire in several places. Iiulf. The inhabitants may be divided into tour 
The King had removed all his treasure, and the in- distinct tribes or nations, viz. the ('eyioncse proi>er. 
habitants h.ad can ied away or destroyed everything who occupy the territories formefiy belonging to tlu 
valuable. Mootto Sawmy. the brother of the late King of Candy, and the south and south-west coasts; 

Queen, was now removed to Caiul}', and placed by the Malabars or Hindoos, who possess the north ami 
the British troops upon the throne; but the people cost coasts, and tlic peninsula of .fatfoapatam; the 
of authority in tin- neighbouring country sltowed Moors, who are dispersed over every part of the 
no disposition to submit to liis sway. The plan island, and who may be considered as the most in- 
of tlie Chief Adigar appears to have been, to dustnous portion of the population; am! the Vedas 
dnu the British troops hy detachments farther or Bodus, who appear to be the only indigenous 
into tlie country, and then to cut off their re- tribe in tlie island, living in a savage state in the 
treat. This design he endeavoured to execute large forest which extends from tiiesoutli to the east 
liy iiio.ms of the most jirofoiind and systematic and north, upon the borders of our old limits, uiul 
dissinmlatimi and treachery. Having lulled the Bri- into the Candian territory. Mr Percivaland Mr Cor- 
tisli otiicers into a delusive security, by the conciu- diner make a distinction between the Ceylonese aud 
sion of .1 treaty, which was intended only for decep- the Candians; but according to the latest and best 
tioii, a gre.it part of till'troops were withdrawn from authorities, referred to at the end of this article, 

Caiiilv, whore they had begun to suiter from the they seem to be one and the same nation; having 
sickliness of the rainy sea.son, and a small garrison tho same origifi, language, religion, and habits, 
was left in tho palace, under the command of Major The population has been rapidly increasing for some 
D.avie. The Cundians, perceiving the success of years, owing principally to the introduction of vac- 
their tre.u'lu ry, drew their lines nearer to the city, cination, whicli has been generally practised, and 
.aiul entrcm-lu'd themselves in strong positions in « with great success; insomuch, that the small-pox, 
the immciliatr vicinity. In the mean time, the gar- which formerly committed great ravages in Ceylon, 
rison daily decreased, in cotisequcnte of death and has now been wholly expelled from tlie island. This 
desertion ; and Major Davie, at length, found him- increasing population, iiowever, is far from being in 
self under tho necessity of submitting to a humiliat- a prosperous condition, as, for some years past, it has 
ing capitulation, the terms of which were only oh- pressed, hard upon the means of subsistence. The 
served by tiie Candians, until they hud got their distress was much aggravated in the years 1812, 
enemies completely into their power, when the 181.8, and 1814, by repeated droughts, wluch prov- 
whole detachment were wantonly and perfidiously ed injurious to the cultivation of rice; while, in con- 
massacred. sequence of the superabundant population, tlic price 

Elated with tliis succe.ss, the King of Candy now of labour, during this great scarcity, continued at 
began to entertain hopes of tile total expulsion of the same low rate as formerly. The territory with- 
the British from the island ; and a war of ravage in the old limits of the British government, does not 
and spoliation was carried on for some time, which produce a sufficient quantity of rice lor the inain- 
is remarkable only for the barbiu-ity with which it tenance of its own inliabitants; niudi of that ncces- 
was conducted on both sides. The repented inva- sary article has been, at all times, imported from the 
sions of the Candians, iKiwever, were uniformly re- coasts of Malabar and Coromandel, and from Ben- 
pulsed with great loss ; and hostilities were, at gal; and a very large supply was derived from the 
length, suspendeil by a sort of tacit consent, origi- Candian country, which produced a considerable 
nating, probably, from the weaknes., of the enemy, surplus. But as the population of those districts is 
and the pacific disposition of the British admitiistra- also upon the increase, the supply derived from that 
tion. Meanwhile, the many acts of tyranny and ar- source has necessarily suffered a proportional diini- 
bitrary cruelty wliich liad been exercised by the nution, . , 

Candian monarch, justly rendered him odious to his The principal towns on the island are Candy, 
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lumbo, Point ile Galle, and Trinconialee. Of these, 
Columbo and Trinconialoe, which arc situated with¬ 
in the old Hritish territory, have been already de¬ 
scribed in the body of this work. The town of 
Candy was the native capital, previous to the etitirc 
conquest of the island, it is situated in the pro- 


existed prior to the Braminical sy-stem; although the Ceylon, 
learned are not agreed concerning the age of itoodli,' 
or Buddhii, or the country in which lii.s religious 
doctrines were lirst promulgated. Aeeonling to the 
niythology of the Ceylonese, this personage, whose 
footstep is still to bo seen on the top of Adam's 


vince of Tallanour, in the midst of lolly mountains ^ Peak, is said to have descended upon earth, and, 

“ ’ '.' *■'-- •* after having performed a vast number of virtuous 

actions, and been transformed into a great variety of 
shapes, to have again ascended into heaven, nhere he 


Ch.iru’trr 
«if tliv Cey¬ 
lon r«r. 


I'el^ion. 


covered with tliick juimle; and the passes to it are 
narrow, and intersected with close hedges of thorn. 
The town itself is mean, and surrounded by a mud 
w'all of no strenglh. Its length is about two miles ; 
and it consists of one broad .<>trcet, with numerous 
lanes branching from the principal thoroughfares. 
The houses are clueriy of mud, thatched with straw 
and leaves, with small apertures instead of windows. 
At one end of the great street stands the palace, an 
immense pile of building, constructed of stone and 
wood, and covered over with a species of white ce¬ 
ment. It comprehends within its walls two temples 
dedicated to Boudh, or Buddhu,—one Hindoo pa¬ 
goda,—the cemetery of the Kings of (’andy,—and 
ii great variety of arsenals and storehouses. The 
surrounding scenery is rich and beautiful. The 
land in the neighbourhood is lughly cultivated, and 
interspersed with villages and rivulets. Some of the 
mountains arc cleared to their summits, formed into 
ridgc.«, and sown v/ith grain; the valleys arc ferti¬ 
lized by assiduous and skilful irrigation, and arc 
clothed with areca, jack, cocoa-nut, and other trera, 
and with fields of paddy and other grain. 

Point dc Galle, the only other town of which it 
seems necessary to give a description, is situated at 
the southern extremity of the island, on a low rocky 
promontory, backed by several ranges of hills, rising 
above one another, and covered with wood. The 
Ibrt, in which most of the Europeans reside, is more 
than a mile in circumference, and contains a variety 
of largo and commodious habitations. Kuropoans 
gre here much less incommoded by the heal than in 
other parts of India ; for although the town is .situat¬ 
ed within less than six degrees of the equator, the 
temperature is frequently as low as 72 “ of Eahrcn- < 
licit, and never exceeds 8(i''. 'I'hc disease, called 
Elephantiasis, is said to prevail a good deal among 
the poor residents at Point de Galle, and is ascribed 
to bad water and insufficient nourishment. 

It seems difficult to give a faithful delineation of 
the character of the Ceylonese. In general, they 
are mild in their manners, and reserved in their ad¬ 
dress , not easily roused to resentment ami blood¬ 
shed, yet proceeding with extraordinary determina¬ 
tion in the prosecution of their object, when acting 
under the impulse of passion. Crimes of the deepest 
dye have occ.isionally been perpetrated among the 
lower castes; but the conduct of the better castes is 
generally correct and decorous. They are consom- 
n;atc masters of the ait of insinuating themselves into 
the good opinion aniTfavour of their superiors; and 
they possess a wonderful degree of address in work¬ 
ing upon the feelings of others, while they can keep 
tlieinsclves free from every emotion. 

The religion of the Ceylonese consists in the wor¬ 
ship of Boodh, which is also established in the Birman 
empire, and in the kingdom of Siam. This religion 
Jays claim to great antiquity, and appears to have 


acts as a mciliator with the Supreme Being, and 
jiroeiircs tlie pardon of his worjluppt rs. Although 
the Ceylonese ackhowledge the existence of one Su¬ 
preme Being, yet they, dedicate no ternple.s to his 
worship; those of Buddfiii being .superior to all 
others. Buddhu is said to have always worn a yel¬ 
low dress; and for this reason his priests still wear a 
dres.s of a similar colour ; and his images, in the t( m- 
ples, are invariably yellow from the head to tlu- I'ci. t. 

The religious kalendur of the Ceyioiusecomprehciuls 
seven other saints or subordinate deities, to each of 
whom they erect images, ami ascribe peeiiliiir pouers 
and prerogatives; but their worsliip w inferior to 
that of Buddhu. Some of the Ceylonese temples, or 
pagodas, .arc magnificent struclures, indicating a 
inucli higher degree of excellence in the arts, in 
some former period, than the natives at present pos- 
ses.s. Some of these pagoda.s are endowed with 
great revenue.s, and possess high privileges. 'I’lic 
priests arc dividedi iito three ranks; of whom the 
liighcst order is set ajiart for the worsliip of Buddhu ; 
tlie others minister to the worship of the inferior 
deities. The highest sacerdotal office is not com¬ 
patible with any species of manual labour ; and the 
priests, so long as they continue to exercbe their 
functions, arc doomed to the most rigorous celibacy. 

But, in the system of Buddhu, tlu‘ priesthood dues 
not constitute a peculiar caste ; nor is tlie character 
indelible, as among the Brahmins; on the contrary, 
they are at liberty to reiiouneo their sacred calling, 
and to resume their place among tlie laity. 

Christianity was first introduced into Ci ylon by 
the celebrated I'raneis Xavier, in the year ll.V.; ; and 
the Portuguese, so long as they exerci.sed their away 
over the maritime pare- of the island, continued to 
prosecute the work ol conversion bj iiieans of their 
priests. When tlio Dutch hceame ma''ter.s of the 
coast, they endeavoiirei. to substitute the refonned 
faith for that of the Church of Borne. In the year 
1801, the number of native inhabilaiil-s, who pro¬ 
fessed the Protestant faith, was calculated to exceed 
842,000; while those of the Boinisli conmumion 
were reckoned tube still more numerous. In 180.7, 
some missionaries were .sent from England, ibr the 
purpose of instructing the Ceylonese in the prin¬ 
ciples of Christianity ; and it is thought tliat the pro¬ 
pagation of this doctrine would expeiieiiec mucli 
fewer obstacles in this island than in lliudostan. lii 
Ceylon, the rites of the ancient religion are said to 
be almost totally forgotten ; and the inhabitants, 
more ignorant than bigotted, and more simple tli.iii 
prejudiced, would the more readily admit any re¬ 
ligious impressions, which a devout teacher might 
make upon their minds. 

A most excellent institution of the Dutch, andSciioolt 
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wtiifh redounds IiifjliJy <o tlicir honour and libera- 
' llty, cousistL'd in the et-tiibiislinient of schools, for 
llie iictioii of (he iiarives in tbo cieniontf! of use¬ 
ful kiiowlfth^f, and in the principles o. (Ibri.stiaiiity. 
'riu'se schools, of wiiieb one is erected in every pa¬ 
rish, a])peftr to have been jilaecd under very judi¬ 
cious regiiliitioiis. They continued to (lourisb under 
the Dutel); but v\ben the English obtained posses¬ 
sion of the island in IT.Ob', the salaries of the masters 
bad been left unpaid for about three years, and the 
schools, consequently, fell into decay. 'J'bo lion. 
Mr North, nlio became (iovernor of the island 
towards the end of the year 17.9h'> spared no 
pains to re-establish them ; and, under Ids auspices, 
they were increased in number, improved in ma- 
iiMgeincnt, iind augmented in usefulness. Hut the 
liber.d views and salutary .arrangements of this en¬ 
lightened gentleman were tuilortunatcly counteract¬ 
ed, in a great measure, by the ill-judged parsimony 
of the British flovi-rnnient, who, in tite year 180;), 
limited the annual allowance fur the schools to the 
stun of L. lotKt, although the whole saving was 
paltry, when weighed against tlie'many and itnport- 
ant ailvantages resulting from these henelieial esta- 
blisliinents. 

The agrieulturo and manufactures of (h ylon arc 
at present by no means in u tioiirishing state. 'I'liis 
is tliicily owing to a want of eupitui; yet the ob- 
Mucks which now exist nnglit he removed, in a 
gre.it measure, by proper cncouragcincnt, and .a 
jiidiciou.s direction of the industry of the inhabi¬ 
tants. Thu soil is rich and fertile, but great part of 
it is left w.aste; insoniueli that the land docs not at 
pre.sent produce the first necessaries of life in suffi¬ 
cient quantity to supply the wants of the population. 
Colton has been ascertained to grow with the great¬ 
est liu ility, and to produce abundantly. The Nan¬ 
kin, Bourlton, and Brar.i1 cottons have all been 
found to succeed; yet tliere has been hardly any 
cotton reared hitherto ; and even the commonest 
cloths, for the use of the natives, are imported from 
tile eontiiU'.'it of India. 

The jirincijial iiroiiuctions of Ceylon are, 1. The 
ciimaniiin. lor which it has long been famous, and 
which has attracted the particular attention of the 
difU'ieiit Euro])ean governments that have succes¬ 
sively taken posM>'.sion of the island. The cinnamon 
tree is indigenous to Ceylon, whore it grows wild to 
a consiilerahle si/e. 'J'he hark of the tree consists 


tories of the king of Candjf; but during the latter C ylon. 
period of the Dutch government, attempts were 
made, and ultimately with complete success, to cul¬ 
tivate einntuuon in plantations; and to their exer¬ 
tions we are indebted for the present flonri.shtng 
state of this article of commerce. Aecording to a 
calculation made by the Dutch, the amiual coiisiuvp- 
tion of cinnamon wtis *!stimnted at. 400^(100 lbs.—say 
5000 hales, of SO lbs, each. When Uic island was 
transferred from the English East India Company 
to an immediate administration uitder the Crown ■ 
(January 180:i), the government entered into a 
uoutract with the Company, by which the lat¬ 
ter acquired the exclusive jirivilege of exporting 
that article from the colony. It wa.s agreed that 
the Ceylon government should deliver annually 
400,000 Ihs. of cinnamon, making 4,524^ bales, 
each bale consisting of, within a small fnietion, 92 J 
lbs.; for which the Comptmy granrt'd a credit of 
L.6'0,0U0, making the price of the cinnamon .‘!s. fur 
lb. The Company iurther. became bound to give 
credit to the colony for the amount of all clear pro¬ 
fits which it should make on that coniiuodity, be¬ 
yond five per cent. No cinnamon, therefore, can 
be sold or exported from Ceylon but by the Com¬ 
pany, with the excejrtion of what is rejected by their 
agent there. In the year ISOti, the Company pro¬ 
posed that 4.'>(),0()0 lbs. should be delivered annual¬ 
ly, at 2s. fid. per Ih. instead of 400,000, at .Ss.; 
which the government agreed to ttpnd tliis agree¬ 
ment remained in force mitil 1810, when the parties 
reverted to the former contract. In 1814, the ('onw 
pany agi'ec>d to allow to the Ceylon govcninient a 
sum of L.200,000 Sterling for surplus profits ua 
their sales of cinnamon f and to give, in future, 
L.101,000 Sterling annually, instead of L.CO,000, 
for a supply of 400,000 lbs. of that commodity. 

'i'his contract is understood to have been entered 
into for seven years. But, in adjusting the accounts, 
it will appear that a large deduction must be incur¬ 
red by tlie colony', in consequence of having very 
seldom delivered the stipulate quantity. 

2. Tlie coc»>a-nut tree, which is perhaps the rich- Coooa-n«t 
est known in the world. Besides the nut, with itstiee. 
milk, this tree produces mtrra ,—a mild beverage, 
without acidity or pow'crs of intoxication; toddy, 
from which the spirituous liquor called arack is dis¬ 
tilled ; cocoa-nut oil; the jtigery, a kind of sugar, 
manufactured from the mirra; and tlte coir, from 


of two coats, or layers, of which the interior consti¬ 
tutes the true eimuimon. This liurk, after being 
peeled oil', is laid in the siui to dry, when it curls 
up into n)Ils, .as we eoniinonly see it. 'I'lie finest 
ciimiunon i.s that which is obtained from the younger 
and smaller trees; ti coarser sort is derived from the 
trees «if larger dimensions and greater age. 'I’lic 
cinn.'iniun is collected by a particular caste, culled 
Cliallias, who, on this account, enjoy peculiar pri¬ 
vileges. When the bundles or .sacks of eimnuiion 
are stowed on hoard th.e ships, black pepper is 
strewed over each layer, so us to fill up the ioter- 
stices ; and both eonmiodities are said to be iinpru- 
vcil by this method of stowing. Eorinerly, the crop 
of cinnamon was eolleetctl in the forests and junglc.s, 
the greater part of the trees being within the terri- 


which ropes are made. The .average quantity of 
urac!k exported annually from Ceylon may be stated 
at .5200 Icugers, of 1.50 gallons each. The great 
markets for this article have hitherto been Madras 
and Bombuy, with the Mtlabar and Coromandel 
coasts. Within the lust three years, some hundreds 
of leagers have bein brought to England, and sold 
from 5s. fid. to (is. (id. per gallon. 3. The palmyra 
tree, which, atler the cocoa-nut tree, is the richc.sttiec.' 
plant in the cast. It requires ten years before it 
bears fruit, but, as is assorted, it will continue doing 
so for 800 years. This tree contributes in ivany 
w.ays to feed the lower ckiss of natives in Ceylon. 

'J’he fruit, w lien green, affords a pleasant beverage; 
and, when ripe, a nourisliing and whoU'suuie food. 
Sometime!^ the juice of it is expressed, which bar- 
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C E Y L O K. 


Tobacco. 


Timber. 


Ceylon, (lens and is preserved for a long time, and is eaten by 
the natives in diftcrent ways. The shell and the 
fibres, after tlic juice is pressed out, form excellent 
fattening food for cattle; and if the fruit be put 
under ground for two or three months, it strikes 
strong roots, which are also good for the food of 
man. The value of the tree, when cut down, is 
from four to five rix-dollars; and the annual rc> 
venue drawn bjr government from the duties on the 
exportation of palmyra timber amounts to about 
ArrecaNut.S5,000 rix-dollars. 4. The nrreca nut is a very 
important article of Ceylon produce, being the best 
of the kind in India. The nuts arc exported chiefly 
to the Coromandel and Malabar coasts ; and tlie an¬ 
nual revenue derived by government from the duties 
on the exportation of this article may be stated at 
ia.5,000 rix-dollars. 5. Tobacco, which is culti¬ 
vated in the district of Jafnapatain, of a peculiar 
quality, and jprepared in a particular manner for 
chewing. C. Ceylon produces various sorts of wood, 
of the Hnest and richest kinds, for cabinet-making. 
The scarcest and dearest is the calamatulcr, of a hard 
and close grain, beautifully veined with difl’crent 
shades of black and brown. The homandfr greatly 
resembles it, hut the veins arc not so fine. 'I'he ream 
wood has also very beautiful veins of thcsanie colours, 
but smaller and more regularly striped. The jack’- 
mood very much resembles inaliogany, and is used 
for tho same purposes. Tlic ebony and satin woods 
arc well known. The sappan wood is a kind of 
log-wood, used for dyeing cotton cloth of a fine 
red, or rather very deep orange colour. 7- The 
pearl-fishery has been particularly described in 
the liucycloptedia. 8. Ceylon is rich in precious 
stones. Of these the most valuable arc, the oriental 
sapphire, topaz, ruby, amethyst, and blue sapphire ; 
the cat's~eye, which is the finest known of that kind; 
the tourmaline, of every shade ; tlie amethyst, which 
is superior ia brilliancy to that of Brazil; the cinna¬ 
mon stone; the garnet, and the moonstone, which is 
a species of opal. Ceylon also produces the finest 
jet and crystal of different tinges. Pepper, eoflee, 
and cardamom, are likewise cultivated in Ceylon; 
but these productions, it is said, are not indigenous, 
having been introduced by the Dutch, who also 
made unsuccessful attempts to rear the silk-worm, 
and cultivate the mulberry-tree. 

As there are no manufactures of any consequence, 
the commerce of the island consists in the export¬ 
ation of its natural productions, and the import¬ 
ation chiefly of rice and other grain, and cloth. 
'I'he following table will show the respective value 
of the whole exports and imports, during a period 
of five years, with th# amount of the duties an¬ 
nually . collected by Government. The sums arc 
expressed in rix-dollars. 


Precious 

.Stonrt. 


IVpper, 

Coner, 

aud Carda¬ 
mom. 


Comiiiorrc. 



Kx ports. 

Importa. 

Diilit-s. 

1809, 

2i66’0,795 

2,60.5,2.';5 

440,327 

1810, 

2,777,997 

3,112,748 

480,43.8 

1811, 

2,781,6‘3.8 

3,.574,.SI.‘j 

4()1,495 

1812, 

»,442,895 

4.21.-;,399 

410,185 

1813, 

2,443,940 

(>,.‘178,739 

408,819 


O.'yloii. 


From this table it will appear that there i.s a con¬ 
siderable commercial balance against Ceylon. This 
is occasioned by the great annual imjiortations of 
rice and cloth ; and it might be removed by giving 
greater encouragement to the cultivation of grain, 
and by the introduction of cotton, and the luaiui- 
facture of that article into clothing for the natives. 

For these purposes our new acquisitions ,ire emi¬ 
nently adapted. The Candian territory has always 
produced more rice than was wanted by its inha¬ 
bitants; and cotton grows most luxuriantly in the 
interior of Ceylon. Nothing, in short, is wanted hut 
industry and capital to render (\ylon peil'eetl} in- 
tiependent for food and clothing. 

The relative amount of the revenue and expen- Kevciino, 
diture of the Colonial OoverniiK at, during the years and Kxpen* 
1811 and 181;^, was as follows : diimc. 


Kcvcmie. 

1811, ll.d.-. 

1812, .■i,(»2S,440' 


t'\|M ixiiniip, 

n;;s Il.ds. 


The balances constituted by the excess of tlic ex¬ 
penditure beyond the revenue have been covered by 
fhe issue of debentures ; by the sums paiil into the 
treasury by civil servants, for the civil fund, and bor¬ 
rowed by Government; by some balances that re¬ 
mained in favour of the Ceylon- (jovernineut, in tlu- 
liand-s of its agents :it the presidencies of India ; and 
by anticipating some of the pnhiie resources, whteli 
are understood to have been afterwards made good 
by the revenue of the pearl-tisliery, in 181 A con¬ 
siderable .saving to the revenue might probably be ef¬ 
fected by means of an improved iiu thod of collec¬ 
tion, and by a diminution of tlie niimhor of civil ser¬ 
vants. But the greatest advantage would undoubt¬ 
edly be derived from a well-directed attention to the 
iiriprovement of the re.-ources of this important co¬ 
lony, by stimulating the industry of its inhabitants, 
and encouraging the cultivation of its various articles 
of produce—See Lord Valentin’s 'J'nnvls ; Asiatic 
Annual Register ; The History of Cejlon, by J*hiht- 
lethes, London, 1817; and particularly the follow¬ 
ing instructive work: A I'mv of the Agncidtuial, 
Commercial, and I'iranciul Inti rests of ''eylun, hy 
Anthony fiertolacci, Ksq. London, 1817. (ii.) 

CHEMICAL ANALYSIS. See DtcoMj-osi- 
TiuM, Chemical. 


END OF VOLUME SECOND. 



DIRECJ’IONS FOR PLACING TI[K PLArES. 


I’r.ATE XXXII. 

-XXXIII. 

-XXXIV. 

-XXXV. 

-XXXVI. 

-XXXVI. « 

-XXXVII. xxxviri. XXXIX. 

-XT.. XLI. 


to liicc page 1 .'>() 
'j:>h 
346 
330 
366 
444 
458 
492 


XLII.XI.III.XI.lv. 

XI.V. 

XI.Vl. 

XLVIII. XT.IX. I.. I.l. LIT. I.III. 


520 
584 

• - 588 

N. I>. Ilftvvci'ii I*latc XLVI. and Plate XLVIII., it wa.^ intemlcil to have placed an Engraving illustra¬ 
tive of Caimi.i.a itY .\ttii tcTioN', hut as it. became ncccssarj' to postpone tliat Article (sec page (5l0), 
a blank is thus occtisioncd in the scries ul' Plates. 


Map of Australasia 
—- I - ■' Ctilcdonian C.innl 


to liicc |)age 2 
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ERRA'l’A. 


Page .tG, col. 2 . line 27,,/!>r 1779 1799 . 

Page 20.5, col. 2 , line 33,J'ur On the iVotli of the sea from which the Iicads are formed for the Niac.ian 
I'istulie, read On the mittoral substance called Meerschaum, from which the bowls of Tobacco Pipes 
are made. 

Page 209 , col. 2 , line 2 b,_/or inflammation or its membranes, tead inflammation of the brain or its nuan- ^ 
branes. 

Page 210, col. 1 , line .58, and col. 2 , line 2<)>,/or Apsicy Guise, read .Vspley Guise. Col. 2, line 3'2,/or 
biaton Loc<»n read Eaten Socon. 

Page 212 , col. 1 , line 30, /or Iligglcswove rend Biggleswade. Col. 2 , line 46 , for Porter read Pastor. 

Page 298 , col. I, line 33,,/or Canticles read Psalmist. 


I'liiittd by (li‘or;;i' Kaius.iy and Cuin|inii\, 
Kdiiiliiui:li, 1)117. 












